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ISO TARIFF APPENDIX F
Schedule 1

Grid Management Charge

Part A — Monthly Calculation of Grid Management Charge (GMC)

The Grid Management Charge consists of eight separate service charges: (1) the Core Reliability
Services — Demand Charge, (2) the Core Reliability Services — Energy Exports Charge; (3) Energy
Transmission Services Net Energy Charge, (4) the Energy Transmission Services Uninstructed
Deviations Charge, (5) the Forward Scheduling Charge, (6) the Congestion Management Charge, (7) the
Market Usage Charge, and (8) the Settlements, Metering, and Client Relations Charge.

1.

The rate in $/MW for the Core Reliability Services — Demand Charge will be calculated by
dividing the GMC costs, as determined in accordance with Part C of this Schedule 1,
allocated to this service category in accordance with Part E of this Schedule 1, by the
total of the forecasted Scheduling Coordinators' metered non-coincident peak hourly
demand in MW for all months during the year (excluding the portion of such Demand
associated with Energy Exports, if any, as may be modified in accordance with Part F of
this Schedule 1), reduced by thirty-four (34) percent of the sum of all Scheduling
Coordinators’ metered non-coincident peaks occurring during the hours ending 0100
through 0600, or during the hours ending 2300 through 2400, every day, including
Sundays and holidays; provided that if a Scheduling Coordinator's metered non-
coincident peak hour during the month occurs during the hours ending 0100 through
0600, or during the hours ending 2300 through 2400, every day, the rate shall be sixty-six
(66) percent of the standard Core Reliability Services — Demand rate.

The rate in $/MWh for the Core Reliability Services — Energy Export Charge will be
calculated by dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this Schedule
1, by the total of the forecasted Scheduling Coordinators' metered volume of Energy
Exports in MWh, as may be modified in accordance with Part F of this Schedule 1, for all
months during the year.

The rate in $/MWh for the Energy Transmission Services Net Energy Charge will be
calculated by dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this Schedule
1, by the total annual forecasted Metered Control Area Load.

The rate in $/MWh for the Energy Transmission Services Uninstructed Deviations Charge
will be calculated by dividing the GMC costs, as determined in accordance with Part C of
this Schedule 1, allocated to this service category in accordance with Part E of this
Schedule 1, by the absolute value of total annual forecasted net uninstructed deviations
(netted within a Settlement Interval summed over the calendar month) in MWh.

The rate in $ per Schedule for the Forward Scheduling Charge will be calculated by
dividing the GMC costs, as determined in accordance with Part C of this Schedule 1,
allocated to this service category in accordance with Part E of this Schedule 1, by the
annual forecasted number of non-zero MW Final Hour-Ahead Schedules, as may be
modified in accordance with Part F of this Schedule 1, including all awarded Ancillary
Service bids; provided that the Forward Scheduling charge attributable to Final Hour-
Ahead Schedules for Inter-Scheduling Coordinator Energy and Ancillary Service Trades
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for each Scheduling Coordinator is fifty (50) percent of the standard Forward Scheduling
Charge.
6. The rate in $/MWh for the Congestion Management Charge will be calculated by dividing

the GMC costs, as determined in accordance with Part C of this Schedule 1, allocated to
this service category in accordance with Part E of this Schedule 1, by the total annual
forecasted Scheduling Coordinators’ inter-zonal scheduled flow (excluding flows pursuant
to Existing Contracts) per path in MWh.

7. The rate in $/MWh for the Market Usage Charge will be calculated by dividing the GMC
costs, as determined in accordance with Part C of this Schedule 1, allocated to this
service category in accordance with Part E of this Schedule 1, by the annual forecasted
total purchases and sales (including out-of-market transactions) of Ancillary Services,
Supplemental Energy, Instructed Imbalance Energy, and net Uninstructed Imbalance
Energy (with uninstructed deviations being netted within a Settlement Interval summed
over the calendar month) in MWh.

8. The rate for the Settlements, Metering, and Client Relations Charge will be fixed at
$500.00 per month, per Scheduling Coordinator Identification Number (“SC ID”) with an
invoice value other than $0.00 in the current trade month.

The rates for the foregoing charges shall be adjusted automatically each year, effective January 1
for the following twelve months, in the manner set forth in Part D of this Schedule.

Part B — Quarterly Adjustment, If Required

Each component rate of the Grid Management Charge will be adjusted automatically on a
quarterly basis, up or down, so that rates reflect the annual revenue requirement as stated in the ISO's
filing or posting on the ISO Home Page, as applicable, if the estimated billing determinant volumes for
that component, on an annual basis, change by 5% or more during the year. Such adjustment may be
implemented not more than once per calendar quarter, and will be effective the first day of the next
calendar month.

The rates will be adjusted in accordance with the following formula:

According to the formulae listed in Appendix F, Schedule 1, Part A with the billing determinant(s)
readjusted on a going-forward basis to reflect the 5% or greater change from the estimated billing
determinant provided in the annual informational filing.

Part C — Costs Recovered through the GMC

As provided in Section 8 of the ISO Tariff, the Grid Management Charge includes the following
costs, as projected in the ISO's budget for the year to which the Grid Management Charge applies:

e Operating costs (as defined in Section 8.2.2)

e Financing costs (as defined in Section 8.2.3), including Start-Up and
Development costs and

e Operating and Capital Reserve costs (as defined in Section 8.2.4)

Such costs, for the ISO as a whole, are allocated to the eight service charges that comprise the Grid
Management Charge: (1) Core Reliability Services - Demand Charge, (2) Core Reliability Services —
Energy Export Charge, (3) Energy Transmission Services Net Energy Charge, (4) Energy Transmission
Services Uninstructed Deviations Charge, (5) Forward Scheduling Charge, (6) Congestion Management
Charge, (7) Market Usage Charge, and (8) Settlements, Metering, and Client Relations Charge,
according to the factors listed in Part E of this Schedule 1, and
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adjusted annually for:

e any surplus revenues from the previous year as deposited in the Operating
and Capital Reserve Account, as defined under Section 8.5, or deficiency of
revenues, as recorded in a memorandum account;

divided by:
o forecasted annual billing determinant volumes;

adjusted quarterly for:

e achange in the volume estimate used to calculate the individual Grid
Management Charge components, if, on an annual basis, the change is 5%
or more.

The Grid Management Charge revenue requirement formula is as follows:

Grid Management Charge revenue requirement =

e Operating Expenses + Debt Service + [(Coverage Requirement x Senior Lien Debt
Service) and/or (Cash Funded Capital Expenditures)] - Interest Earnings - Other Revenues
- Reserve Transfer

Where,

e Operating Expenses = O&M Expenses plus Taxes Other Than Income Taxes and Penalties
O&M Expenses = Transmission O&M Expenses (Accounts 560-574) plus Customer
Accounting Expenses (Accounts 901-905) plus Customer Service and Informational
Expenses (Accounts 906-910) plus Sales Expenses (Accounts 911-917) plus Administrative
& General Expenses (Accounts 920-935)

e Taxes Other Than Income Taxes = those taxes other than income taxes which relate to ISO
operating income (Account 408.1)

¢ Penalties = payments by the ISO for penalties or fines incurred for violation of WECC
reliability criteria (Account 426.3)

e Debt Service = for any fiscal year, scheduled principal and interest payments, sinking fund
payments related to balloon maturities, repayment of commercial paper notes, net payments
required pursuant to a payment obligation, or payments due on any ISO notes. This amount
includes the current year accrued principal and interest payments due in April of the following
year.

» Coverage Requirement = 25% of the Senior Lien Debt Service.

e Senior Lien Debt Service = all Debt Service that has a first lien on ISO Net Operating
Revenues (Account 128 subaccounts).

o Cash Funded Capital Expenditures = Post current fiscal year capital additions (Accounts 301-
399) funded on a pay-as-you-go basis.

¢ Interest Earnings = Interest earnings on Operating and Capital Reserve balances (Account
419). Interest on bond or note proceeds specifically designated for capital projects or
capitalized interest is excluded.
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e Other Revenues = Amounts booked to Account 456 subaccounts. Such amounts include but
are not limited to application fees, WECC reliability coordinator reimbursements, Line
Operator Charges, and fines assessed and collected by the 1SO.

e Reserve Transfer = the projected reserve balance for December 31 of the prior year less the
Reserve Requirement as adopted by the ISO Governing Board and FERC. If such amount is
negative, the amount may be divided by two, so that the reserve is replenished within a two-
year period. (Account 128 subaccounts)

o Reserve Requirement = 15% of Annual Operating Expenses.

A separate revenue requirement shall be established for each component of the Grid
Management Charge by developing the revenue requirement for the ISO as a whole and then assigning
such costs to the seven service categories using the allocation factors provided in Appendix F, Schedule
1, Part E of this Tariff.

Part D — Information Requirements

Budget Schedule

The I1SO will convene, prior to the commencement of the Annual Budget process, an initial meeting with
stakeholders to: (a) receive ideas to control ISO costs; (b) receive ideas for projects to be considered in
the capital budget development process; and, (c) receive suggestions for reordering ISO priorities in the
coming year.

Within 2 weeks of the initial meeting, the ideas presented by the stakeholders shall be communicated in
writing to the ISO’s officers, directors and managers as part of the budget development process, and a
copy of this communication shall be made available to stakeholders.

Subsequent to the initial submission of the draft budget to the finance committee of the ISO Governing
Board, the ISO will provide stakeholders with the following information: (a) proposed capital budget with
indicative projects for the next subsequent calendar year, a budget-to-actual review for capital
expenditures for the previous calendar year, and a budget-to-actual review of current year capital costs;
and, (b) expenditures and activities in detail for the next subsequent calendar year (in the form of a draft
of the budget book for the ISO Governing Board), budget-to-actual review of expenditures and activities
for the previous calendar year, and a budget-to-actual review of expenditures for the current year.
Certain of this detailed information which is deemed commercially sensitive will only be made available to
parties that pay the ISO's GMC (or regulators) who execute a confidentiality agreement.

The ISO shall provide such materials on a timely basis to provide stakeholders at least one full committee
meeting cycle to review and prepare comments on the draft annual budget to the finance committee of
the ISO Governing Board.

At least one month prior to the ISO Governing Board meeting scheduled to consider approval of the
proposed budget, the ISO will hold a meeting open to all stakeholders to discuss the details of the ISO’s
budget and revenue requirement for the forthcoming year. To the extent that such a meeting will deal
with complex matters of budgetary and policy import, the ISO will endeavor to host a workshop on the
ISO’s budget preparation process in advance of the meeting to better prepare stakeholders.

Prior to a final recommendation by the finance committee of the ISO Governing Board on the ISO’s draft
annual budget, the ISO shall respond in writing to all written comments on the draft annual budget
submitted by stakeholders and/or the ISO shall issue a revised draft budget indicating in detail the
manner in which the stakeholders’ comments have been taken into consideration.
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The ISO will provide no fewer than 45 days for stakeholder review of its annual budget between initial
budget posting and final approval of the budget by the ISO Governing Board.

Budget Posting

After the approval of the annual budget by the ISO Governing Board, the ISO will post on its
Internet site the ISO operating and capital budget to be effective during the subsequent fiscal year, and
the billing determinant volumes used to develop the rate for each component of the Grid Management
Charge, together with workpapers showing the calculation of such rates.

Annual Filing

If the Grid Management Charge revenue requirement for Budget Year 2008 does not exceed
$195 million, the 1ISO shall not be required to make a Section 205 filing to adjust the GMC charges
calculated in accordance with this Schedule 1 to recover such Revenue Requirement. In order for the
ISO to adjust the GMC charges to collect a Grid Management Charge Revenue Requirement for Budget
Year 2008 that exceeds $195 million, the ISO must submit an application to FERC under Section 205. In
any event, the ISO shall submit a filing under Section 205 for approval of the GMC charges to be effective
the earlier of January 1, 2009 or the effective date of amendments to the ISO Tariff implementing a new
market design based on a nodal system of Congestion Management employing locational marginal
pricing, such as the ISO’s Market Redesign and Technology Upgrade (“MRTU”). In such filing, the ISO
may revise the GMC rates set forth in this Schedule 1, but shall not be required to do so.

Periodic Financial Reports

The ISO will create periodic financial reports consisting of an income statement, balance
sheet, statement of operating reserves, and such other reports as are required by the ISO Governing
Board. The periodic financial reports will be posted on the ISO’s Website not less than quarterly.

Part E — Cost Allocation

1. The Grid Management Charge revenue requirement, determined in accordance
with Part C of this Schedule 1, shall be allocated to the eight service charges specified in
Part A of this Schedule 1 as follows, subject to Section 2 of this Part E. Expenses
projected to be recorded in each cost center shall be allocated among the eight charges
in accordance with the allocation factors listed in Table 1 to this Schedule 1, subject to
Section 2 of this Part E. In the event the ISO budgets for projected expenditures for cost
centers are not specified in Table 1 to Schedule 1, such expenditures shall be allocated
based on the allocation factors for the respective ISO division hosting that newly-created
cost center. Such divisional allocation factors are specified in Table 1 to this Schedule 1.

Debt service expenditures for the ISO’s year 2000 (or subsequently refinanced) bond
offering shall be allocated among the eight charges in accordance with the allocation
factors listed in Table 1 to this Schedule 1, subject to Section 2 of this Part E. Capital
expenditures shall be allocated among the eight charges in accordance with the
allocation factors listed in Table 2 to this Schedule 1, subject to Section 2 of this Part E,
for the system for which the capital expenditure is projected to be made.
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2

Any costs allocated by the factors listed in Table 1 and Table 2 to the Settlements,
Metering, and Client Relations category that would remain un-recovered after the
assessment of the charge for that service specified in Section 8 of Part A of this Schedule
1 on forecasted billing determinant volumes shall be reallocated to the remaining GMC
service categories in the ratios set forth in Table 3 to this Schedule 1.

The allocation of costs in accordance with Section 1 and Tables 1 and 2 of this Part E

shall be a.djusted as follows:

Costs allocated to the Energy Transmission Services category in the following tables are further

Table 1

apportioned to the Energy Transmission Services Net Energy and Energy Transmission
Services Uninstructed Deviations subcategories in 80% and 20% ratios, respectively.

Twenty (20) percent of the costs allocated to the Forward Scheduling Charge in the
following Tables shall be reallocated to the Congestion Management Charge. A portion
of the costs allocated to the Forward Scheduling Charge, associated with the fifty (50)
percent reduction in the standard Forward Scheduling Charge to be applied to Final
Hour-Ahead Schedules for Inter-Scheduling Coordinator Energy and Ancillary Service
Trades as specified in Part A of this Schedule 1, shall be reallocated to the remaining
GMC service categories in the ratios set forth in Table 3 to this Schedule 1.

O&M, Debt Service, and Other Expense Recoveries Cost Allocation Factors

CC# Cost Center CRS ETS |ES CcCM MU SMCR |Total
1100 CEO Division 44.01% (21.51%(3.78% (4.61%|10.45% (15.63% |100%
1111 CEO - General 44.01% |21.51%|3.78% |4.61%(10.45% |15.63% [100%
1241 MDO02 6.95% (0% 13.86% |10.91 |28.38% (39.90% |100%
%
1521 Grid Planning 62.50% [37.50% (0% 0% |0% 0% 100%
1300 Finance Division 44.04% (21.49%(3.62% (4.22%(10.31% (16.32% |100%
1311 CFO - General 44.04% |21.49%(3.62% [4.22%(10.31% |16.32% |100%
1321 Accounting 44.01% |21.51%|3.78% |4.61%(10.45% |15.63% [100%
1331 Financial Planning and |44.01% |21.51%|3.78% [4.61%(10.45% (15.63% [100%
Treasury
1351 Facilities 44.06% (21.47%(3.51% [3.93%(10.21% |16.81% |100%
1361 Security & Corporate 44.06% (21.47%(3.51% [3.93%(10.21% |16.81% |100%
Services
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1400 Information Services [38.25% |7.16% |9.74% |4.78% (9.23% |(30.85% [100%
Division
1411 Chief Information Officer|38.25% |(7.16% |9.74% |4.78% [9.23% [30.85% |100%
1422 Corporate & Enterprise |33.28% |(7.06% |1.16% |25.28 [12.58% [20.63% |100%
Applications %
1424 Asset Management 35.30% (6.12% |10.91 |4.88% [10.50% [32.29% |100%
%
1431 End User Support 37.80% (14.44%(8.29% |3.5% |9.32% (26.65% |100%
1432 Computer Operations  |34.15% (9.21% (11.76 |3.08% [8.69% |(33.11% (100%
and Infrastructure %
Services
1433 Network Services 43.38% |11.88%(9.39% (2.61% [9.23% |23.51% |[100%
1441 Outsourced Contracts  |42.25% |10.62%(10.25 |2.53% |9.07% |25.28% (100%
%
1442 Production Support 25.09% |0.17% |17.98 (2.62% [7.52% |46.62% [100%
%
1451 Information Support 25.09% [0.17% [17.98 |2.62% |7.52% [46.62% |100%
Services %
1461 Control Systems 96.44% (2.44% (0% 0% 0.56% [0.56% [100%
1462 Field Data Acquisition  (21.43% |0% 0% 0% 0% 78.57% [100%
System (FDAS)
1463 Operations Systems 50.44% (2.91% [6.01% |[1.21% |5.95% [33.49% |100%
Services
1466 Enterprise Applications [47.98% [7.30% |1.19% |1.34% |3.47% |38.72% |100%
1467 Settlement Systems 27.34% (11.20%|1.83% |2.05% (5.32% [52.25% |100%
Services
1468 Corporate Application  [44.06% |21.47%/3.51% (3.93% [10.21% |16.81% [100%
Support and
Administration
1469 Analytical and Reporting|10% 0% 0% 65% [25% 0% 100%
Applications
1471 IT Planning 25.09% [0.17% (17.98 |2.62% |7.52% [46.62% |100%

%
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1481 Markets and Scheduling (46.85% (2.86% (23.68 (2.5% (17.64% (6.48% |100%
System Services %

1482 Market Systems Support|44.94% (1.05% |18.51 |6.17% |23.78% |5.54% |100%
Services %

1500 Grid Operations 66.71% (33.29%|0% 0% 0% 0% 100%
Division

1511 VP Grid Operations 66.71% [33.29% (0% 0% 0% 0% 100%

1542 Outage Coordination 95.11% |(4.89% |0% 0% 0% 0% 100%

1543 Loads and Resources [48.95% |51.05% (0% 0% 0% 0% 100%

1544 Real-Time Scheduling |60% 40% |0% 0% 0% 0% 100%

1545 Grid Operations 67.47% [32.53%|0% 0% 0% 0% 100%

1546 Security Coordination  [100%  |0% 0% 0% 0% 0% 100%

1547 Engineering and 46.42% (53.58% |0% 0% 0% 0% 100%
Maintenance

1548 OSAT Group - General |93.2% |6.80% |0% |0% 0% 0% 100%

1549 Operations Training 50.48% (49.52% (0% (0% 0% 0% 100%

1554 Special Projects 42.86% |57.14%|0% [0% 0% 0% 100%
Engineering

1555 Operations Support 55.56% (44.44%|0% |0% 0% 0% 100%
Group

1558 Transmission 58.46% [41.54% (0% 0% 0% 0% 100%
Maintenance

1559 Operations Application |60% 40% 0% 0% 0% 0% 100%
Support

1561 Operations Engineering (65.32% [34.68% |0% 0% 0% 0% 100%
South

1562 Operations Engineering (55.15% |44.85% |0% 0% 0% 0% 100%
North

1563 Operations Coordination [74.55% |25.45% |0% 0% 0% 0% 100%

1564 Operations Scheduling [100% |0% 0% 0% 0% 0% 100%

1565 Pre-Scheduling and 76.92% (23.08% |0% 0% 0% 0% 100%
Support
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1566 Regional Coordination - |100%  |0% 0% 0% 0% 0% 100%
General

1600 Legal and Regulatory (35.80% (21.78%3.73% |7.18% |16.97% |14.54% |100%

Division

1611 VP General Counsel - |35.80 (21.78%(3.73% |7.18% |16.97% (14.54% [100%
General

1631 Legal and Regulatory  |44.01% |21.51%|3.78% |4.61% (10.45% (15.63% [100%

1641 Market Analysis 15.32% |26.33%|0% 19.90 (31.38% |7.07% |100%

%

1642 Market Surveillance 25% 25% |0% 25% |125% 0% 100%

Committee

1651 ISO Governing Board  (44.01% (21.51%(3.78% (4.61% (10.45% (15.63% |100%

1661 Compliance - General [21.90% |20.37%|11.90 (0% 28.50% (17.33% |100%
%

1662 Compliance - Audits 8.33% (0% 0% 0% 50% 41.67% [100%

1700 Market Services 17.14% |2.43% |9.46% |9.39% |20.35% |41.23% |100%
Division

1711 VP Market Services -  |17.14% |(2.43% (9.46% |9.39% |20.35% (41.23% [100%
General

1721 Billing and Settlements- |25% 0% 0% 0% 0% 75% 100%
General

1722 Business Development 0% 0% 0% 0% 0% 100% 100%
Support

1723 RMR Settlements 80.30% [19.70% |0% 0% 0% 0% 100%

1724 BBS - PSS 0% 0% 0% 0% 0% 100% [100%

1725 BBS - FSS 0% 0% 0% 0% 0% 100% [100%

1731 Contracts and Special [43.17% |6.83% |0% 0% 0% 50% 100%
Projects

1741 Client Relations 0% 0% 0% 0% 0% 100% [100%

1751 Market Operations - 30.66% (0% 15.33 |15.33 |34.85% (3.83% |100%
General % %
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1752 Manager of Markets 27.31% |5.46% |27.31 |21.84 |18.08% |0% 100%
% %
1753 Market Engineering 21.32% |0% 0% 28.43 |43.15% |7.11% |100%
%
1755 Business Solutions 591% (0% 47.27 (11.82 |29.10% |5.91% |100%
% %
1756 Market Quality - General|0% 0% |0% 0% 70.93% |29.07% [100%
1757 Market Integration 7.38% (0% 129.52% |29.52% |26.20% |7.38% |100%
1800 Corporate and 44.04% |21.49%(3.62% |4.21%(10.31% |16.33% [100%
Strategic Development
Division
1811 VP Corporate and 44.04% |21.49%|3.62% |4.21%(10.31% |16.33% [100%
Strategic Development -
General
1821 Communications 44.01% |22.51%|3.78% |4.61%(10.45% |15.63% [100%
1831 Strategic Development |44.01% (22.51%(3.78% |4.61%(10.45% [15.63% |100%
1841 Human Resources 44.06% |21.47%|3.51% |3.93%(10.21% |16.81% [100%
1851 Project Office 44.01% |21.51%|3.78% |4.61%(10.45% |15.63% [100%
1861 Regulatory Policy 44.01% |21.51%|3.78% |4.61%(10.45% |15.63% [100%
Other Revenue and Credits
SC Application and 0% 0% 0% 0% |0% 100% 100%
Training Fees
WECC 100% |0% 0% 0% |0% 0% 100%
Reimbursement/NERC
Reimbursement
Interest Earnings 36.64% (12.29%19.34% |4.97%(11.47% [25.30% |100%
Debt Service Related 33.49% |7.93% |15.26% |5.19%|9.44% |28.69% |100%
Allocations
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Table 2

Capital Cost Allocation Factors

System CRS ETS |FS CM (MU SMCR |Total
ACC Upgrades (Communication |100% |0% 0% 0% (0% 0% 100%
between ISO & I0Us)

Ancillary Services Management 15% 0% 40% 0% |45% 0% 100%
(ASM) Component of SA

Application Development Tools 23.46% (0.18% |21.78% |2.68%(6.86% [45.04% |100%

Automated Dispatch System 50% 0% 25% 0% [20% 5% 100%
(ADS)

Automated Load Forecast System |70% 0% 10% 0% |20% 0% 100%
(ALFS)

Automatic Mitigation Procedure 85% 0% 0% 0% |15% 0% 100%
(AMP)

Backup systems 23% 0% 22% 3% (7% 45% 100%
(Legato/Quantum)

Balance of Business Systems 0% 0% 0% 0% 0% 100% 100%
(BBS)

Balancing Energy Ex Post Price  [50% 0% 20% |10% 20% 0% 100%
(BEEP) Component of SA

Bill's Interchange Schedule (BITS) |85% 0% 0% 0% 15% 0% 100%

CaseWise (process modeling tool) (44.06% (21.47% (3.51% |3.93% (10.21% |16.81% |100%

CHASE 44.06% |21.47% |3.51% [3.93% |[10.21% |16.81% |100%
Common Information Model (CIM)[100% |0% 0% 0% 0% 0% 100%
Compliance (Blaze) 19.17% |16.27% (9.5% |0% 32.83% |22.23% |100%
Congestion Management (CONG) [10% 0% 0% 65% 25% 0% 100%
(Component of SA)
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Congestion Reform-DSOW 50% 0% 0% 50% 0% 0% 100%
Congestion Revenue Rights (CRR)|0% 0% 0% 80% 20% 0% 100%
DataWarehouse 24.46% (18.27% (6.40% |8.74% |24.30% (17.82% |100%

Dept. of Market Analysis Tools 15.32% (26.33% (0% 19.90% |31.38% |7.07% |100%
(SAS/MARS)

Dispute Tracking System 0% 0% 0% 0% 0% 100% 100%
(Remedy)

Documentum 44.06% (21.47% |3.51% [3.93% |10.21% |16.81% |100%
Electronic Tagging (Etag) 100% |0% 0% 0% 0% 0% 100%
Energy Management System 100% |0% 0% 0% 0% 0% 100%
(EMS)

Engineering Analysis Tools 60% 40% 0% 0% 0% 0% 100%
Evaluation of Market Separation  |0% 0% 0% 50% 50% 0% 100%

Existing Transmission Contracts  [25% 0% 20% |15% 20% 20% 100%
Calculator (ETCC)

FERC Study Software 0% 0% 0% 0% 100% |0% 100%

Firm Transmission Right (FTR) 0% 0% 15% |60% 15% 10% 100%
and Secondary Registration
System (SRS)

Global Resource Reliability 75% 15% (0% 0% 10% 0% 100%
Management Application

(GRRMA)

Grid Operations Training Simulator [56% 44%  |0% 0% 0% 0% 100%
(GOTS)

Hour-Ahead Data AnalysisTool, 0% 0% 100% (0% 0% 0% 100%
Day-Ahead Data AnalysisTool,

Human Resources 44.06% |21.47%(3.51% |3.93% |10.21% |16.81% [100%
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IBM Contract 37.26% (14.44%(9.54% |3.52% [9.10% (26.13% |100%
Integrated Forward Market (IFM) |10% 0% 35% 0% 55% 0% 100%
Internal Development 23.46% |0.18% (21.78% |2.68% |6.86% [45.04% |100%
Interzonal Congestion 50% 0% 0% 50% 0% 0% 100%
Management reform - Real Time

Land and Building Costs 44.06% (21.47%|3.51% |3.93% |10.21% |16.81% |100%
Local Area Network (LAN) 44.06% (21.47%|3.51% |3.93% |10.21% |16.81% |100%
Locational Marginal Pricing 10% 0% 35% 0% 55% 0% 100%
(LMPM)

Market Transaction System (MTS) |0% 0% 0% 0% 100% 0% 100%
Masterfile 20% 0% 20% 0% 55% 5% 100%
MDO02 Capital 6.95% (0% 13.86% (10.91% (28.38% [39.90% [100%
Meter Data Acquisition System 0% 0% 0% 0% 0% 100% |100%
(MDAS)

Miscellaneous (2004 related 23.46% (0% 21.78% (2.68% [6.86% |45.04% |100%
projects)

Monitoring (Tivoli) 23.46% (0% 21.78% (2.68% [6.86% |45.04% |100%
New Resource Interconnection 100% |0% 0% 0% 0% 0% 100%
(NRI)

New System Equipment 23.46% |0.18% (21.78% (2.68% |6.86% |45.04% |100%
(replacement of owned equipment)

NT/web servers 44.06% (21.47%|3.51% |3.93% |10.21% |16.81% |100%
NT-servers 44.06% (21.47%|3.51% |3.93% |10.21% |16.81% |100%
Oracle Enterprise Manager (OEM) (27% 0.% 18% 5% |9% 41% 100%
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Office Automation - desktop/laptop |44% 27% 4% 4% (10% 17% 100%
(OA)

Office equipment (scanner, printer, (44% 21% 4% 4% |10% 17% 100%

copier, fax, Communication

Equipment)

Open Access Same Time 10% 0% 25% 10% [35% 20% 100%
Information System (OASIS)

Operational Meter Analysis and 0% 0% 0% 0% |0% 100% 100%
Reporting (OMAR)

Oracle Corporate Financials 44% 21%  |4% 4% 10% 17% 100%
Oracle Licenses 27% 0% 18% 5% 9% 41% 100%
Oracle Market Financials BBS 0% 0% 0% 0% 0% 100% 100%
Out of Sequence Market Operation |5% 5% 0% 0% |90% 0% 100%
Settlements Information System

(00S)

Outage Scheduler (OS) 50% 0% 10% 20% |20% 0% 100%
Participating Intermittent Resource (0% 0% 93.92% |0% |6.08% |0% 100%
Project (PIRP)

Physical Facilities Software 44.06% (21.47%|3.51% |3.93%|10.21% |16.81% |100%

Application/Furniture/Leasehold

Improvements

Process Information System (PI) |80% 0% 0% 0% |10% 10% 100%

Rational Buyer 100% |0% 0% 0% |0% 0% 100%
Real Time Energy Dispatch 100% |0% 0% 0% |0% 0% 100%
System (REDS)

Real Time Nodal Market 35% 0% 10% 0% |55% 0% 100%
Reliability Management System 100% |0% 0% 0% 0% 0% 100%
(RMS)
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Remedy (related to Transmission [100% |0% 0% 0% 0% 0% 100%
Registry, New Resource

Interconnection, and Resource

Registry)

Remote Intelligent Gateway (RIG) |100% |0% 0% 0% |0% 0% 100%

& Data Processing Gateway

(DPG)

Resource Register (RR) 100% |0% 0% 0% (0% 0% 100%
RMR Application Validation Engine|[100%  |0% 0% 0% 0% 0% 100%
(RAVE)

Scheduling & Logging for ISO 65% 0% 15% 5% 15% 0% 100%
California (SLIC)

Scheduling Architecture (SA) 23.96% (0% 19.84% (25.87% (30.33% |0% 100%
Scheduling Infrastructure (SI) 0% 0% 93.92% |0% 6.08% (0% 100%
Scheduling Infrastructure Business |[0% 0% 93.92% |0% 6.08% (0% 100%
Rules (SIBR)

Security Constrained Economic 40% 0% 0% 0% 60% 0% 100%
Dispatch (SCED)

Security- External/Physical 44.06% (21.47%(3.51% |[3.93% |10.21% |16.81% |100%
Security-ISS (CUDA) 23% 0% 22% 3% 7% 45% 100%
Settlements and Market Clearing 0% 0% 0% 0% 0% 100% 100%
Sign Board (Symon Board maint.) |44.06% |21.47%(3.51% |3.93% [10.21% [16.81% [100%
Startup Costs through 3/31/98, 44.06% (21.47%|3.51% |3.93% |10.21% (16.81% |100%
Working Capital-3 months

Storage (EMC symmetrix) 18.67% [9.55% [13.71% [(4.21% |11.77% |42.09% |100%
System Equipment Buyouts (lease |43.27% |1.02% (7.34% |1.79% [11.03% [35.56% [100%
buyouts)
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Telephone/PBX 44.06% (21.47%1(3.51% (3.93% [10.21% [16.81% [100%
Training Systems 23.46% |0.18% [21.78% |2.68% |6.86% |45.04% |100%
Transmission Constrained Unit 100% 0% 0% 0% 0% 0% 100%
Commitment (TCUC) Must Offer
Obligation
Transmission Map Plotting & 50% 50% 0% 0% 0% 0% 100%
Display
Trustee Costs, Interest- 53.60% |0.55% [10.62% [15.74% |17.48% (2% 100%
Capitalized, User Groups
Utilities - System i.e. Print drivers  (23.46% [0.18% |21.78% |2.68% |6.86% (45.04% |100%
Vitria (Middleware) 23.46% |0.18% [21.78% |2.68% |6.86% (45.04% |100%
Wide Area Network (WAN) 40.80% (2.14% |18.68% [1.31% (7.60% [29.48% [100%
Capital Expenditures for Systems |32.20% |7.40% |15% |(5.50% |10.60% [29.30% (100%
not Specified
Table 3
Reallocation Factors for Projected Unrecovered Portion of
Settlements, Metering, and Client Relations Revenue Requirement

CRS ETS FS CM MU SMCR |Total
Functional Association of 0.0% 70.34%0.0% |8.23% |21.43% (0.0% 100.0%

Settlements, Metering, and
Client Relations

Part F — Other Modifications to the Rates

Consistent with a Settlement Agreement accepted by the FERC in Docket Nos. ER04-115-000, et

al., GMC rates and charges shall be calculated consistent with the following additional requirements
during the period that the GMC rates and charges specified in that Settlement Agreement remain in

effect:
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1. The GMC chargeable to a Scheduling Coordinator for transactions representing transfers

from the Mohave generation facility to the Loads of the Mohave co-owners located outside of the ISO
Control Area, will be reduced by excluding 65 percent of those Loads from the Energy Transmission
Services Net Energy Charge and the Core Reliability Services — Energy Exports Charge. Such excluded
Load shall not be included in the denominators used to calculate the rates for the Energy Transmission
Services — Net Energy Charge and the Core Reliability Services — Energy Export Charge.

2. The Forward Scheduling Charge assessed against Schedules submitted by PG&E solely
in its role as Path 15 facilitator will be reduced by excluding 65 percent of the number of such Schedules
from the Forward Scheduling Charge. Such excluded Schedules shall not be included in the denominator
upon which the Forward Scheduling Charge is calculated.

3. San Diego Gas & Electric is the Scheduling Coordinator for transactions on those
portions of the Southwest Power Link (“SWPL”) which are owned by the Arizona Public Service Company
(“APS”) and the Imperial Irrigation District (“lID”), and are scheduled by SDG&E under a designated
SCID. Schedules submitted to the ISO under that designated SCID shall not be subject to GMC charges.
In lieu of GMC charges, SDG&E will pay the ISO a Line Operator Charge, as agreed to in the SWPL
Operations Agreement, entered into by the ISO and SDG&E on May 23, 2005, and submitted to the
Commission as a rate schedule pursuant to the Federal Power Act.
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ISO TARIFF APPENDIX F
Schedule 2
Other Charges
Voltage Support Service

The user rate per unit of purchased Voltage Support will be calculated in accordance with the formula in
ISO Tariff Section 8.12.4

Regulation Service
Regulation Obligation:

The amount of Regulation required will be calculated in accordance with Section 8.2.3 of the ISO
Tariff.

Regulation Rates:

The formulas for calculating the amount of and charges for Regulation Service are referenced in
ISO Tariff Sections 8.6.1, 8.11, and 8.12.

The ISO will calculate the user rate for Regulation in each Zone for each Settlement Period in
accordance with Section 8.12.1.

Spinning Reserve Service
Spinning Reserve Obligation:

The amount of Spinning Reserve required as a component of Operating Reserves is specified in
Section 8.2.3 of the ISO Tariff.

Spinning Reserve Rates:

The formulas for calculating the amount of and charges for Spinning Reserve Service are
referenced in ISO Tariff Sections 8.11.2 and 8.12.2.

The ISO will calculate the user rate for Spinning Reserve in each Zone for each Settlement
Period in accordance with ISO Tariff Section 8.12.2.

Non-Spinning Reserve Service
Non-Spinning Reserve Obligation:

The amount of Non-Spinning Reserve required as a component of Operating Reserves is
specified in Section 8.2.3.

Non-Spinning Reserve Rates:
The formulas for calculating the amount of and charges for Non-Spinning Reserve Service are
referenced in ISO Tariff Sections 8.11.3 and 8.12.3.
The ISO will calculate the user rate for Non-Spinning Reserve in each Zone for each Settlement
Period in accordance with ISO Tariff Section 8.12.3.

Replacement Reserves

The formulas for calculating the amount of and charges for Replacement Reserve Service are referenced
in 1ISO Tariff Sections 8.11.3A and 8.12.3A.
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Black Start Capability

The user rate per unit of purchased Black Start capability for each Settlement Period will be calculated in
accordance with ISO Tariff Section 8.12.5.

Imbalance Energy Charges

Rates for Imbalance Energy will be calculated in accordance with the formula in ISO Tariff Section
11.2.4.1.

Replacement Reserve Charge

The Replacement Reserve Charge will be calculated in accordance with ISO Tariff Sections 8.12.3A and
11.2.4.1.

Unaccounted for Energy
Rates for UFE will be calculated in accordance with ISO Tariff Section 11.2.4.1.
Transmission Losses Imbalance Charges
Transmission Losses for each hour will be calculated in accordance with ISO Tariff Sections 27.2.1.2.
Access Charges

The High Voltage Access Charge and Transition Charge is set forth in ISO Tariff Schedule 3 of Appendix
F. The Low Voltage Access Charge of each Participating TO is set forth in that Participating TO’s TO
Tariff or comparable document.

Usage Charges

The amount payable by Scheduling Coordinators is determined in accordance with ISO Tariff Section
27.1.2.1.4. Usage Charges will be calculated in accordance with ISO Tariff Section 27.1.2.1.

Default Usage Charge
The Default Usage Charge will be used in accordance with ISO Tariff Section 27.1.2.1.
Grid Operations Charge for Intra-Zonal Congestion
Intra-Zonal Congestion during the initial period of operation will be managed in accordance with ISO Tariff
Sections 27.1.1.6.1 and 27.1.1.6.2.
Wheeling Access Charges

The Wheeling Access Charge for transmission service is set forth in Section 26.1.4.1 of the ISO Tariff and
Appendix Il of the TO Tariffs.

Charge for Failure to Conform to Dispatch Instructions

The Charge for Failure to Conform to Dispatch Instructions will be determined in accordance with ISO
Tariff Section 34.8.

Reliability Must-Run Charge
The Reliability Must-Run Charge will be determined in accordance with ISO Tariff Section 30.6.1.1.

FERC Annual Charge Recovery Rate

The FERC Annual Charge Recovery Rate will be determined in accordance with ISO Tariff Section
11.2.11.
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ISO TARIFF APPENDIX F
Schedule 3
Access Charge

1. Objectives and Definitions

1.1 Objectives

(@)

(b)

(c)

(d)

(e)

(f)

The Access Charge will remain utility-specific until a New Participating TO executes the
Transmission Control Agreement, at which time the Access Charge will change as
discussed below.

The Access Charge is the charge assessed for using the ISO Controlled Grid. It consists
of three components, the High Voltage Access Charge (HVAC), the Transition Charge
and the Low Voltage Access Charge (LVAC).

The HVAC ultimately will be based on one ISO Grid-wide rate. Initially, the HVAC will be
based on TAC Areas, which will transition 10% per year to the ISO Grid-wide rate. In the
first year after the Transition Date described in Section 4.2 of this Schedule 3, the HVAC
will be a blend based on 10% ISO Grid-wide and 90% TAC Area.

New High Voltage Facility additions and capital additions to Existing High Voltage
Facilities will be immediately included in the ISO Grid-wide component of the HVAC. The
Transmission Revenue Requirement for New High Voltage Facilities will not be included
in the calculation of the Transition Charge.

The LVAC will remain utility-specific and will be determined by each Participating TO.
The LVAC of Non-Load-Serving Participating TOs may also be project specific. Each
Participating TO will charge for and collect the LVAC, subject to Section 26.1 of the ISO
Tariff and Section 13 of this Schedule 3.

The cost-shift associated with transitioning from utility-specific rates to one ISO Grid-wide
rate will be mitigated in accordance with the 1ISO Tariff, including this schedule.

1.2 Definitions

(@)

(b)

Master Definition Supplement

Unless the context otherwise requires, any word or expression defined in the Master
Definition Supplement shall have the same meaning where used in this Schedule 3.

Special Definitions for this Appendix

When used in this Schedule 3 with initial capitalization, the following terms shall have the
meanings specified below.

"High Voltage Utility-Specific Rate" means a Participating TO's High Voltage
Transmission Revenue Requirement divided by such Participating TO's forecasted Gross
Load.

"TAC Benefit" means the amount, if any, for each year by which the cost of Existing
High Voltage Transmission Facilities associated with deliveries of Energy to Gross Loads
in the PTO Service Territory is reduced by the implementation of the High
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Voltage Access Charge described in Schedule 3 to Appendix F. The Tac Benefit of a
New Participating TO shall not be less than zero.

"Transition Date" means the date defined in Section 4.2 of this Schedule.

2. Assessment of High Voltage Access Charge and Transition Charge.

All UDCs and MSS Operators in a PTO Service Territory serving Gross Loads directly connected to the
transmission facilities or Distribution System of a UDC or MSS Operator in a PTO Service Territory shall
pay to the ISO a charge for transmission service on the High Voltage Transmission Facilities included in
the 1ISO Controlled Grid. The charge will be based on the High Voltage Access Charge applicable to the
TAC Area in which the point of delivery is located and the applicable Transition Charge. A UDC or MSS
Operator that is also a Participating TO shall pay, or receive payment of, if applicable, the difference
between (i) the High Voltage Access Charge and Transition Charge applicable to its transactions as a
UDC or MSS Operator; and (ii) the disbursement of High Voltage Access Charge revenues to which it is
entitled pursuant to Section 26.1.3 of the ISO Tariff.

3. TAC Areas.

3.1 TAC Areas are based on the Control Areas in California prior to the ISO Operations Date. Three
TAC Areas will be established based on the Original Participating TOs: (1) a Northern Area consisting of
the PTO Service Territory of Pacific Gas and Electric Company and the PTO Service Territory of any
entity listed in Section 3.3 or 3.5 of this Schedule; (2) an East Central Area consisting of the PTO Service
Territory of Southern California Edison Company and the PTO Service Territory of any entity listed in
Section 3.4, 3.5 or 3.6 (as indicated therein) of this Schedule 3; and (3) a Southern Area consisting of the
PTO Service Territory of San Diego Gas & Electric Company. Participating TOs that are not in one of the
above cited PTO Service Territories are addressed below.

3.2 If the Los Angeles Department of Water and Power joins the ISO and becomes a Participating
TO, its PTO Service Territory will form a fourth TAC Area, the West Central Area.

3.3 If any of the following entities becomes a Participating TO, its PTO Service Territory will become
part of the Northern Area: Sacramento Municipal Utility District, Western Area Power Administration -
Sierra Nevada Region, the Department of Energy California Labs, Northern California Power Agency, City
of Redding, Silicon Valley Power, City of Palo Alto, City and County of San Francisco, Alameda Bureau of
Electricity, City of Biggs, City of Gridley, City of Healdsburg, City of Lodi, City of Lompoc Utility
Department, Modesto Irrigation District, Turlock Irrigation District, Plumas County Water Agency, City of
Roseville Electric Department, City of Shasta Lake, and City of Ukiah or any other entity owning or having
contractual rights to High Voltage or Low Voltage Transmission Facilities in Pacific Gas and Electric
Company's Control Area prior to the ISO Operations Date.

3.4 If any of the following entities becomes a Participating TO, its PTO Service Territory will become
part of the East Central Area: City of Anaheim Public Utility Department, City of Riverside Public Utility
Department, City of Azusa Light and Water, City of Banning Electric, City of Colton, City of Pasadena
Water and Power Department, The Metropolitan Water District of Southern California and City of Vernon
or any other entity owning or having contractual rights to High Voltage or Low Voltage Transmission
Facilities in Southern California Edison Company's Control Area prior to the ISO Operations Date.

3.5 If the California Department of Water Resources becomes a Participating TO, its High Voltage
Transmission Revenue Requirements associated with High Voltage Transmission Facilities in the
Northern Area would become part of the High Voltage Transmission Revenue Requirement for the
Northern Area while the remainder would be included in the East Central Area.
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3.6 If the City of Burbank Public Service Department (Burbank) and/or the City of Glendale Public
Service Department (Glendale) become Participating TOs after or at the same time as the Los Angeles
Department of Water and Power becomes a Participating TO, then the PTO Service Territory of Burbank
and/or Glendale would become part of the West Central Area. Otherwise, if Burbank or Glendale
becomes a Participating TO, prior to Los Angeles, its PTO Service Territory will become part of the East
Central Area. Once either Burbank or Glendale are part of the East Central Area, they will not move to
the West Central Area if such area is established.

3.7 If the Imperial Irrigation District or an entity outside the State of California should apply to become
a Participating TO, the ISO Governing Board will review the reasonableness of integrating the entity into
one of the existing TAC Areas. If the entity cannot be integrated without the potential for significant cost
shifts, the ISO Governing Board may establish a separate TAC Area.

4, Transition Date

4.1 New Participating TOs shall provide the ISO with a notice of intent to join and execute the
Transmission Control Agreement by either January 1 or July 1 of any year and provide the ISO with an
application within 15 days of such notice of intent.

4.2 The transition shall begin on either January 1 or July 1 after the date the first New Participating
TO'’s execution of the Transmission Control Agreement takes effect (Transition Date). The Transition
Date shall be the same for the Northern Area, East Central Area and the Southern Area. The Transition
Date shall also be the same for the West Central Area, should it come into existence in accordance with
Section 3.2 of this Schedule 3, unless the ISO provides additional information demonstrating the need for
a deferral. The 10-year transition defined in Section 5.8 of Schedule 3 shall start from that date. If the
West Central TAC Area is created after the Transition Date, the applicable High Voltage Access Charge
shall transition to an ISO Grid-wide High Voltage Access Charge over the period remaining from the
Transition Date, on the same schedule as the other TAC Areas.

4.3 Application to Additional TAC Areas. For any TAC Areas other than those specified in Section
4.2 of this Schedule 3, created after the Transition Date, including any TAC Area created as a result of
the application of Section 3.7 of this Schedule 3, whether and over what period the applicable High
Voltage Access Charge shall transition to an ISO Grid-wide charge shall be determined by the ISO
Governing Board.1

4.4 Application to Wheeling Access Charges. The transition described in this Section 4 shall also
apply, on the same schedule, to High Voltage Wheeling Access Charges.

4.5 Conversion of Existing Rights. During the process by which a New Participating TO executes
the Transmission Control Agreement, the ISO and potential New Participating TO that has an obligation
to serve Load shall determine the amount of FTRs to be allocated to the New Participating TO for each
Existing Right that the New Participating TO converts to Converted Rights. In making that determination,
the 1ISO will consider the amount of contracted transmission capacity, the firmness of the contracted
transmission capacity, and other characteristics of the contracted transmission capacity to determine the
amount of FTRs to be given to the New Participating TO in accordance with Section 36.4.3 of the ISO
Tariff.

5. Determination of the Access Charge.

5.1 The Access Charge consists of a High Voltage Access Charge (HVAC) that is based on a TAC
Area component and an ISO Grid-wide component, a Transmission Charge, and a Low Voltage
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Access Charge (LVAC) that is based on a utility-specific rate established by each Participating
TO in accordance with its TO Tariff.

5.2 Each Participating TO will develop, in accordance with Section 6 of this Schedule 3, a High
Voltage Transmission Revenue Requirement (HVTRR pro) consisting of a Transmission Revenue
Requirement for Existing High Voltage Facility (EHVTRR pro) and a Transmission Revenue
Requirement for New High Voltage Facility (NHVTRR p1o). The HVTRR pro includes the TRBA
adjustment described in Section 6.1 of this Schedule 3.

5.3 The Gross Load amount in MWh shall be established by each Participating TO and filed at FERC
with each Participating TO's Transmission Revenue Requirement (GLpro).

5.4 The HVAC applicable to each UDC or MSS Operator serving Gross Load in the PTO Service
Territory, shall be based on a TAC Area component (HVAC,) and an ISO Grid-wide component
(HVAC)).

HVAC =HVAC,+ HVAC,

5.5 The Existing Transmission Revenue Requirement for the TAC Area component (ETRR,) is the
summation of each Participating TO's EHVTRR prgin that TAC Area. The Gross Load in the TAC
Area (GL,) is the summation of each Participating TO's Gross Load in that TAC Area (GLpro). The
TAC Area component will be based on the product of Existing Transmission Revenue Requirement
for the TAC Area (ETRR,) and the applicable annual transition percentage (%TA) in Section 5.8 of
this Schedule 3, divided by the Gross Load in the TAC Area (GL,).

ETRR 4, =% EHVTRR pro
GLA =X GL PTO
HVAC = (ETRR A * %TA)/GL,

5.6 The Existing Transmission Revenue Requirement for the ISO Grid-wide component (ETRR;) will
be the summation of all TAC Areas' ETRR 5 multiplied by the applicable annual transition
percentage (%IGW) in Section 5.8 of this Schedule 3. The New Transmission Revenue
Requirement (NTRR) is the summation of each Participating TO's NHVTRR pro. The ISO Grid-
wide component will be based on the ETRR, plus the NTRR, divided by the summation of all
Gross Loads in the TAC Areas (GLa).

ETRR;=Z ETRR 4 * %IGW
HVAC, = (ETRR; + NTRR) /= GL,
The foregoing formulas will be adjusted, as necessary to take account of new TAC Areas.

5.7 The Transition Charge shall be calculated separately for each Participating TO by
dividing (i) the net difference between (1) the Participating TO’s payment responsibility, if any,
under Section 26.5 of the ISO Tariff and Section 7 of this Schedule 3; and (2) the amount, if any,
payable to the Participating TO in accordance with Section 26.5 of the ISO Tariff and Section 7 of

this Schedule 3; by (ii) the total of all forecasted Gross Load in the PTO Service Territory of the
Participating TO, including the UDC and/or MSS Operator. If greater than zero, the
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Transition Charge shall be collected with the High Voltage Access Charge. If less than zero, the
Transition Charge shall be credited with the High Voltage Access Charge. The amount of each
Participating TO’s NHVTRR shall not be included in the Transition Charge calculation.

5.8 The High Voltage Access Charge shall transition over a 10-year period from TAC Area to ISO
Grid-wide. The transition percentage to be used for each year will be based on the following:
Year TAC Area ISO Grid-Wide
High Voltage High Voltage
(%TA) (%IGW)

1 90% 10%
2 80% 20%
3 70% 30%
4 60% 40%
5 50% 50%
6 40% 60%
7 30% 70%
8 20% 80%
9 10% 90%
10 0% 100%

5.9 After the completion of the transition period described in Section 4 of this Schedule 3, the High
Voltage Access Charge shall be equal to the sum of the High Voltage Transmission Revenue
Requirements of all Participating TOs, divided by the sum of the Gross Loads of all Participating
TOs.

6. High Voltage Transmission Revenue Requirement.

6.1 The High Voltage Transmission Revenue Requirement of a Participating TO will be determined

consistent with ISO procedures posted on the ISO Home Page and shall be the sum of:

(a) the Participating TO’s High Voltage Transmission Revenue Requirement (including costs
related to Existing Contracts associated with transmission by others and deducting
transmission revenues actually expected to be received by the Participating TO related to
transmission for others in accordance with Existing Contracts, less the sum of the
Standby Transmission Revenues); and
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the annual high voltage TRBA adjustment, which shall be based on the principal balance
in the high voltage TRBA as of September 30 and shall be calculated as a dollar amount
based on the projected Transmission Revenue Credits as adjusted for the true up of the
prior year's difference between projected and actual credits. A Non-Load-Serving
Participating TO shall include any over- or under-recovery of its annual High Voltage
Transmission Revenue Requirement in its high voltage TRBA. If the annual high voltage
TRBA adjustment involves only a partial year of operations, the Non-Load-Serving
Participating TO's over- or under-recovery shall be based on a partial year revenue
requirement, calculated by multiplying the Non-Load-Serving Participating TO's High
Voltage Transmission Revenue Requirement by the number of days the High Voltage
Transmission Facilities were under the 1ISO's Operational Control divided by the number
of days in the year.

Limitation

(@)

During each year of the transition period described in this Schedule 3, the increase in the
total payment responsibility applicable to Gross Loads in the PTO Service Territory of an
Original Participating TO attributable to the total for the year of (i) the amount applicable
for the Original Participating TO under Section 26.5 of the ISO Tariff; plus (ii) the amount
applicable to the implementation of the High Voltage Access Charge shall not exceed the
amount specified in paragraph (b) of this section. This limitation shall be calculated
individually for each Original Participating TO, provided that, if the net effect of clauses (i)
and (ii) of this paragraph is positive for one or more Original Participating TOs for any
year, the combined net effect shall be allocated among all Original Participating TOs in
proportion to the amounts specified in paragraph (b) of this section. This limitation shall
be applied by the ISO’s calculation annually of amounts payable by New Participating
TOs to Original Participating TOs such that the combined effect of clauses (i) and (ii) of
this paragraph, and the payments received by each Original Participating TO shall not
exceed the amounts specified in paragraph (b) of this section. The amount receivable by
the Original Participating TO from the New Participating TOs to implement the limitation
in paragraph (b) of this section, shall be credited through the Transition Charge
established pursuant to Section 5.7 of this Schedule 3. Payment responsibility under this
section, if any, shall be allocated among New Participating TOs in proportion to their TAC
Benefits.

The maximum annual amounts for Original Participating TO shall be as follows:

(i) For Pacific Gas and Electric Company and Southern California Edison Company,
the maximum annual amount shall be thirty-two million dollars ($32,000,000.00)
each; and

(i) For San Diego Gas & Electric Company, the maximum annual amount shall be

eight million dollars ($8,000,000.00).

Updates to High Voltage Access Charges.

High Voltage Access Charges and High Voltage Wheeling Access Charges shall be adjusted: (1)
on January 1 and July 1 of each year when necessary to reflect the addition of any New
Participating TO and (2) on the date FERC makes effective a change to the High Voltage
Transmission Revenue Requirements of any Participating TO. Using the High Voltage
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8.2

8.3

8.4

9.1

9.2

Transmission Revenue Requirement accepted or authorized by FERC, consistent with Section 9
of this Schedule 3, for each Participating TO, the ISO will recalculate on a monthly basis the High
Voltage Access Charge and Transition Charge applicable during such period. Revisions to the
Transmission Revenue Balancing Account adjustment shall be made effective annually on
January 1 based on the principal balance in the TRBA as of September 30 of the prior year and a
forecast of Transmission Revenue Credits for the next year.

For service provided by a Participating TO prior to the Transition Date, no refund ordered by
FERC or amount accrued to that Participating TO's Transmission Revenue Balancing Account
related to such service shall be reflected in the High Voltage Access Charge, Low Voltage Access
Charge, the High Voltage Transmission Revenue Requirement, or the Low Voltage Transmission
Revenue Requirement of a Participating TO. For service provided by a Participating TO following
the Transition Date, any refund associated with a Participating TO's Transmission Revenue
Requirement that has been accepted by FERC, subject to refund, shall be provided as ordered by
FERC. Such refund shall be invoiced separately from the Market Invoice.

If the Participating TO withdraws one or more of its transmission facilities from the 1ISO
Operational Control in accordance with Section 3.4 of the Transmission Control Agreement, then
the ISO will no longer collect the TRR for that transmission facility through the ISO’s Access
Charge effective upon the date the transmission facility is no longer under the Operational Control
of the ISO. The withdrawing Participating TO shall be obligated to provide the ISO will all
necessary information to implement the withdrawal of the Participating TO’s transmission facilities
and to make any necessary filings at FERC to revise its TRR. The ISO shall revise its
transmission Access Charge to reflect the withdrawal of one or more transmission facilities from
ISO Operational Control.

Approval of Updated High Voltage Revenue Requirements

Participating TOs will make the appropriate filings at FERC to establish their Transmission
Revenue Requirements for their Low Voltage Access Charges and the applicable High Voltage
Access Charges, and to obtain approval of any changes thereto. All such filings with the FERC
will include a separate appendix that states the HVTRR, LVTRR (if applicable) and the
appropriate Gross Load data and other information required by the FERC to support the Access
Charges. The Participating TO will provide a copy of its filing to the ISO and the other
Participating TOs in accordance with the notice provisions in the Transmission Control
Agreement.

Federal power marketing agencies whose transmission facilities are under ISO Operational
Control shall develop their High Voltage Transmission Revenue Requirements pursuant to
applicable federal laws and regulations, including filing with FERC. All such filings with FERC will
include a separate appendix that states the HVTRR, LVTRR (if applicable) and the appropriate
Gross Load data and other information required by the FERC to support the Access Charges.
The procedures for public participation in a federal power marketing agency’s ratemaking process
shall be posted on the federal power marketing agency’s website. The federal power marketing
agency shall also post on the website the Federal Register Notices and FERC orders for rate
making processes that impact the federal power marketing agency’s High Voltage Transmission
Revenue Requirement. The Participating TO will provide a copy of its
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filing to the ISO and the other Participating TOs in accordance with the notice provisions in the
Transmission Control Agreement.

Disbursement of High Voltage Access Charge and Transition Charge Revenues.

High Voltage Access Charge and Transition Charge revenues shall be calculated for
disbursement to each Participating TO on a monthly basis as follows:

(@)

(d)

the amount determined in accordance with Section 26.1.2 of the ISO Tariff ("Billed

HVAC/TC");

(i) for a Participating TO that is a UDC or MSS Operator and has Gross Load in its
TO Tariff in accordance with Appendix F, Schedule 3, Section 9, then calculate
the amount each UDC or MSS Operator would have paid and the Participating
TO would have received by multiplying the High Voltage Utility-Specific Rates for
the Participating TO whose High Voltage Facilities served such UDC and MSS
Operator times the actual Gross Load of such UDCs and MSS Operators ("Utility-
specific HYAC"); or

(i) for a Non-Load-Serving Participating TO, then calculate the Non-Load-Serving
Participating TO's portion of the total Billed HVYAC/TC in subsection (a) based on
the ratio of the Non-Load-Serving Participating TO's High Voltage Transmission
Revenue Requirement to the sum of all Participating TOs' High Voltage Revenue
Requirements.

if the total Billed HVAC/TC in subsection (a) received by the ISO less the total dollar
amounts calculated in Utility-specific HVAC in subsection (b)(i) and subsection (b)(ii) is
different from zero, the ISO shall allocate the positive or negative difference among those
Participating TOs that are subject to the calculations in subsection (b)(i) based on the
ratio of each Participating TO's High Voltage Transmission Revenue Requirement to the
sum of all of those Participating TOs' High Voltage Transmission Revenue Requirements
that are subject to the calculations in subsection (b)(i). This monthly distribution amount
is the "HVAC Revenue Adjustment”;

the sum of the HVAC revenue share determined in subsection (b) and the HVAC
Revenue Adjustment in subsection (c) will be the monthly disbursement to the
Participating TO.

If the same entity is both a Participating TO and a UDC or MSS Operator, then the monthly High
Voltage Access Charge and Transition Charge amount billed by the ISO will be the charges
payable by the UDC or MSS Operator in accordance with Section 26.1.2 of the ISO Tariff less the
disbursement determined in accordance with Section 10.1(d). If this difference is negative, that
amount will be paid by the ISO to the Participating TO.
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11. Determination of Transmission Revenue Requirement Allocation Between High Voltage
and Low Voltage Transmission Facilities.

11.1  Each Participating TO shall allocate its Transmission Revenue Requirement between the High
Voltage Transmission Revenue Requirement and Low Voltage Transmission Revenue
Requirement based on the Procedure for Division of Certain Costs Between the High and Low
Voltage Transmission Access Charges contained in Section 12 of this Schedule.

12. Procedure for Division of Certain Costs Between the High and Low Voltage Transmission
Access Charges.

12.1 Division of Costs:

(a) Substations
Costs for substations and substation equipment, including transformers:

(i) If the Participating TO has substation TRR information by facility and voltage,
then the TRR for facilities and equipment at or above 200 kV should be allocated
to the HVTRR and the TRR for facilities and equipment below 200 kV should be
allocated to the LVTRR,;

(ii) If the Participating TO has substation TRR information by facility but not by
voltage, then the TRR for facilities and equipment should be allocated to the
HVTRR and to the LVTRR based on the ratio of gross substation investment
allocated to HVTRR to gross substation investment allocated to LVTRR pursuant
to Section 12.1(a)(i); or

(iii) If the Participating TO does not have substation TRR information by facility or
voltage, then the TRR for facilities and equipment should be allocated to the
HVTRR and to the LVTRR based on the Participating TO's transmission system-
wide gross plant ratio. The system-wide gross plant ratio is determined once the
costs that can be split between High Voltage and Low Voltage for all facilities has
been developed in accordance with Sections 12.1(a) through (c), then the
resulting cost ratio between High Voltage and Low Voltage shall be used as the
system-wide gross plant ratio.

(iv) Costs of transformers that step down from high voltage (200 kV or above) to low
voltage, to the extent the Participating TO does not have the revenue
requirement information available on a voltage basis, should be allocated
consistent with the procedures for substations addressed above.

(b) Transmission Towers and Land with Circuits on Multiple Voltages
For transmission towers that have both High Voltage and Low Voltage facilities on the
same tower, the cost of these assets should be allocated two-thirds to the HVTRR and
one-third to the LVTRR. If the transmission tower has only High Voltage facilities, then
the costs of these assets should be allocated entirely to the HVTRR. If the transmission
tower has only Low Voltage facilities, then the TRR of these assets should be allocated
entirely to the LVTRR. Provided that the Participating TO does not have land cost
information available on a voltage basis, in which case the costs should be allocated
based on the bright-line of the voltage levels, the costs for land used for transmission
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rights-of-way for towers that have both High Voltage and Low Voltage wires should be
allocated two-thirds to the HVTRR component and one-third to the LVTRR.

Operation and Maintenance, Transmission Wages & Salaries, Taxes, Depreciation and
Amortization, and Capital Costs

If the Participating TO can delineate costs for transmission operations and maintenance
(O&M), transmission wages and salaries, taxes, depreciation and amortization, or capital
costs on a voltage basis, the costs shall be applied on a bright-line voltage basis. If the
costs for O&M, transmission wages and salaries, taxes, depreciation and amortization, or
capital costs, are not available on voltage levels, the allocation to the HVTRR and the
LVTRR should be based on the Participating TO's system-wide gross plant ratio defined
in Section 12.1(a).

Existing Transmission Contracts

If the take-out point for the Existing Contract is a High Voltage Transmission Facility, the
Existing Contract revenue will be credited to the HVTRR of the Participating TO receiving
such revenue. Similarly, the Participating TO that is paying charges under such an
Existing Contract may include the costs in its HVTRR. If the take-out point for the
Existing Contract is a Low Voltage Transmission Facility, the Existing Contract revenue
will be credited to the HVTRR and the LVTRR of the receiving Participating TO based on
the ratio of the Participating TO’s HVTRR to its LVTRR, prior to any adjustments for such
revenues. The Participating TO that is paying the charges under the Existing Contract
will include the costs in its HVTRR and LVTRR in the same ratio as the revenues are
recognized by the Participating TO receiving the payments.

Division of the TRBAA between HVTRR and LVTRR

(i) Wheeling revenues associated with transactions exiting the ISO Controlled Grid
at High Voltage Scheduling Points or Take-Out Points shall be reflected as High
Voltage components;

(i) Wheeling revenues associated with transactions exiting the ISO Controlled Grid
at Low Voltage Scheduling Points or Take-Out Points shall be attributed between
High Voltage and Low Voltage TRBAA components based on the High Voltage
and Low Voltage Wheeling Access Charge rates assessed to such transactions
by the ISO and/or the Participating TO;

(iii) Any Low Voltage Access Charge amounts paid pursuant to Section 26.1 of the
ISO Tariff for the Low Voltage Transmission Facilities of a Non-Load-Serving
Participating TO shall be reflected as a component of the low voltage TRBA
adjustment associated with the Low Voltage Access Charge;

(iv) FTR revenues shall be assigned to High Voltage or Low Voltage components
based on the voltage of the path related to the FTR;

(v) Usage Charge revenues shall be allocated between High Voltage and Low
Voltage components on a gross plant basis; and

(vi) Other Transmission Revenue Credits shall be allocated between High Voltage
and Low Voltage components on a gross plant basis.

13. Low Voltage Access Charge for a Non-Load-Serving Participating TO. Pursuant to Section
26.1 of the ISO Tariff, the provisions of this Section 13 of this Schedule 3 shall apply to a Non-
Load-Serving Participating TO that has Low Voltage Transmission Facilities.
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13.2

Low Voltage Transmission Revenue Requirement. The Low Voltage Transmission Revenue
Requirement of a Non-Load-Serving Participating TO shall be calculated separately for each
individual project that includes one or more Low Voltage Transmission Facilities or shall be
calculated for a group of Low Voltage Transmission Facilities if all are part of projects directly
connected to the facilities of the same Participating TO(s). The Low Voltage Transmission
Revenue Requirement will be determined consistent with ISO procedures posted on the ISO
Home Page and shall be the sum of:

(a) the Non-Load-Serving Participating TO’s Low Voltage Transmission Revenue
Requirement for the relevant Low Voltage Transmission Facility or group of facilities; and

(b) the annual low voltage TRBA adjustment for the relevant Low Voltage Transmission
Facility or group of facilities, which shall be based on the principal balance in the low
voltage TRBA as of September 30 and shall be calculated as a dollar amount based on
the projected Transmission Revenue Credits as adjusted for the true up of the prior
year's difference between projected and actual credits. In accordance with Section 26.1
of the ISO Tariff, the Non-Load-Serving Participating TO shall include any over- or under-
recovery of its annual Low Voltage Transmission Revenue Requirement in its low voltage
TRBA. If the annual low voltage TRBA adjustment involves only a partial year of
operations, the Non-Load-Serving Participating TO's over- or under-recovery shall be
based on a partial year revenue requirement, calculated by multiplying the Non-Load-
Serving Participating TO's Low Voltage Transmission Revenue Requirement by the
number of days the Low Voltage Transmission Facilities were under the ISO's
Operational Control divided by the number of days in the year.

Updates to Low Voltage Access Charges. Unless otherwise agreed by the affected
Participating TOs, a Non-Load-Serving Participating TO shall adjust its Low Voltage Access
Charges and Low Voltage Wheeling Access Charges (1) when necessary to reflect any new
transmission addition directly connecting a Participating TO to the Low Voltage Transmission
Facilities of the Non-Load-Serving Participating TO; (2) on the date FERC makes effective a
change to the Low Voltage Transmission Revenue Requirement of the Non-Load-Serving
Participating TO; and  (3) on the date FERC makes effective a change to Gross Load of a
Participating TO directly connected to the Non-Load-Serving Participating TO. Using the Low
Voltage Transmission Revenue Requirement accepted or authorized by FERC, consistent with
Section 9 of this Schedule 3, for the Non-Load-Serving Participating TO, the ISO will recalculate
on a monthly basis the Low Voltage Access Charge applicable during such period. Revisions to
the low voltage TRBA adjustment shall be made effective annually on January 1 based on the
principal balance in the low voltage TRBA as of September 30 of the prior year and a forecast of
Transmission Revenue Credits for the next year.

For service provided by a Non-Load-Serving Participating TO following the Transition Date, any
refund associated with a Non-Load-Serving Participating TO's Transmission Revenue
Requirement that has been accepted by FERC, subject to refund, shall be provided as ordered by
FERC. Such refund shall be invoiced separately from the Market Invoice.

If the Non-Load-Serving Participating TO withdraws one or more of its transmission facilities from
the 1ISO Operational Control in accordance with Section 3.4 of the Transmission Control
Agreement, then the ISO will no longer collect the TRR for that transmission facility through the
ISO’s Access Charge effective upon the date the transmission facility is no longer under the
Operational Control of the ISO. The withdrawing Non-Load-Serving Participating TO shall be
obligated to provide the ISO will all necessary information to implement the withdrawal of the
Participating TO’s transmission facilities and to make any necessary filings at FERC to revise its
TRR. The ISO shall revise its transmission Access Charge to reflect the withdrawal of one or
more transmission facilities from ISO Operational Control.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: August 24, 2006 Effective: October 23, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 754B

13.3

134

135

Approval of Updated Low Voltage Transmission Revenue Requirement. A Non-Load-
Serving Participating TO will make the appropriate filings at FERC to establish its Transmission
Revenue Requirement for its Low Voltage Access Charge, and to obtain approval of any changes
thereto. All such filings with the FERC will include a separate appendix that states the LVTRR
and other information required by the FERC to support the Low Voltage Access Charge. The
Non-Load-Serving Participating TO will provide a copy of its filing to the ISO and the other
Participating TOs in accordance with the notice provisions in the Transmission Control
Agreement.

Federal power marketing agencies whose transmission facilities are under ISO Operational
Control shall develop their Low Voltage Transmission Revenue Requirements pursuant to
applicable federal laws and regulations, including filing with FERC. All such filings with FERC will
include a separate appendix that states the LVTRR and other information required by the FERC
to support the Access Charges. The procedures for public participation in a federal power
marketing agency’s ratemaking process shall be posted on the federal power marketing agency’s
website. The federal power marketing agency shall also post on the website the Federal Register
Notices and FERC orders for rate making processes that impact the federal power marketing
agency’s Low Voltage Transmission Revenue Requirement. The Non-Load-Serving Participating
TO will provide a copy of its filing to the ISO and the other Participating TOs in accordance with
the notice provisions in the Transmission Control Agreement.

Disbursement of Low Voltage Access Charge Revenues. Unless otherwise agreed by the
affected Participating TOs, Low Voltage Access Charge revenues of a Non-Load-Serving
Participating TO shall be calculated for disbursement to that Non-Load-Serving Participating TO
on a monthly basis as the sum of Low Voltage Access Charges billed by the ISO to the UDCs or
MSS Operators of Participating TOs pursuant to Section 26.1 of the ISO Tariff.

Payment of Low Voltage Access Charge. Notwithstanding the separate accounting for the Low
Voltage Access Charge specified in Section 26.1 of ISO Tariff and this Section 13 of this
Schedule 3, if the same entity is both a Participating TO and a UDC or MSS Operator, then the
monthly High Voltage Access Charge and Transition Charge amount, and any Low Voltage
Access Charge amount pursuant to this Section 13 of this Schedule 3, billed by the ISO will be
the charges payable by the UDC or MSS Operator in accordance with Sections 26.1.2 and 26.1
of the ISO Tariff less the disbursement determined in accordance with Section 10.1(d) of this
Schedule 3. If this difference is negative, that amount will be paid by the ISO to the Participating
TO.
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ISO TARIFF APPENDIX F
Schedule 4

Participating Intermittent Resources Forecasting Fee

A charge up to $.10 per MWh shall be assessed on the metered Energy from Participating Intermittent
Resources. The amount of the charge shall be specified in the ISO Tariff.

Participating Intermittent Resources Process Fee

A Process Fee charge shall be assessed, for each calendar quarter, to each Exporting Participating
Intermittent Resource that exported Energy in the quarter. On an annualized basis, the aggregate
quarterly charges shall total to $10,000. The charge is not volumetric, and shall be calculated as follows:

($10,000/4)/N = $quarterly charge
N = number of Participating Intermittent Resources exporting Energy in the quarter

Participating Intermittent Resources Export Fee

A Participating Intermittent Resources Export Fee shall be assessed to Exporting Participating
Intermittent Resources each calendar quarter. The Participating Intermittent Resources Export Fee shall
be calculated as the product of (1) the sum of all settlement costs avoided by Participating Intermittent
Resources for the preceding calendar quarter, or portion thereof, consisting of Charge Types 1597
[FERC Must-offer Obligation Capacity Payment System Allocation], 1697 [Tier 1 MLCC Allocation for
System Needs], 1797 [Tier 1 MLCC Allocation of Resource Adequacy for System Needs], 1897 [Tier 1
MLCC Allocation of RCST for System Needs], and 4487 [Allocation of Excess Cost for Instructed Energy],
but excluding charges for Uninstructed Energy associated with Charge Type 4407 and Transmission Loss
Obligation associated with Charge Type 4450, (2) by the ratio of the total MW/h generated by an
Exporting Participating Intermittent Resource during the calendar quarter, or portion thereof (based on
metered output), by the total MW/h generated by all Participating Intermittent Resources during the
calendar quarter, or portion thereof (based on metered output), and (3) by the percentage of the
Exporting Participating Intermittent Resource’s capacity deemed exporting under EIRP 5.3 or Export
Percentage.

Participating Intermittent Resources Export Fee per Participating Intermittent Resource =

Program Costs x (MW/h individual Participating Intermittent Resource/MW/h all Participating Intermittent
Resources) x Export Percentage
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ISO TARIFF APPENDIX F
SCHEDULE 5
STATION POWER CHARGES

The ISO shall assess a charge of $500 to the Scheduling Coordinator representing the owner of
one or more Generating Units that submits an application to establish a Station Power Portfolio or to
change the configuration of Station Power meters or the generating facilities included in a Station Power
Portfolio. If the generating facilities in a single Station Power Portfolio are scheduled by more than one
Scheduling Coordinator, then the Scheduling Coordinator representing the most installed capacity shall
be assessed the application charge.

A charge of $200 will be assessed to the SC of Generating Units that have Station Power meters
each time the ISO is required to shift meter data to a unique load identifier pursuant to the Station Power
Protocol. For example, if a Scheduling Coordinator has two Station Power meters, and both Remote Self
Supply and Third Party Supply is attributed to each Station Power meter in a single Netting Period, then
the 1ISO must shift meter data to a total of four unique load identifiers and the charge would be $800 in
that month (2 meters X 2 load IDs X $200).

All revenue collected by the ISO pursuant to this Schedule 5 shall be considered “Other Revenues” and
applied as a credit to the Grid Management Charge revenue requirement in accordance with Schedule 1
of Appendix F.
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ISO TARIFF APPENDIX F
Schedule 6
RCST SCHEDULES

Monthly RCST Charge

The Monthly RCST Charge shall be calculated by multiplying the monthly shaping factors by the target
annual capacity price ($73/kW-yr).

Monthly Shaping Factors

SP-15 NP-15/72P-26

Jan 6.7% 4.9%
Feb 5% 4.9%
Mar 5% 5.6%
Apr 5.8% 4.6%
May 6.3% 4.8%
Jun 8.3% 5.1%
Jul 15.8% 13.7%
Aug 17.5% 15.3%
Sept 11.7% 13.8%
Oct 5.8% 8.7%
Nov 6.3% 8.8%
Dec 5.8% 9.8%
Total 100% 100%
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Availability

The target Availability for a resource designated under RCST is 95%. Incentives and penalties for
availability above and below the target are as set forth in the table below, entitled “Availability Factor
Table.” The ISO will calculate availability on a monthly basis using actual availability data. The
“Availability Factor” for each month shall be calculated using the following curve:

AVAILABILITY FACTOR TABLE

Availability Capacity Payment Availability
(excluding only Factor Factor
Scheduled
Maintenance)
100% 3.3% 1.139
99% 3.3% 1.106
98% 3.3% 1.073
97% 2.5% 1.040
96% 1.5% 1.015
95% - 1.000
94% -1.5% .985
93% -1.5% 970
92% -1.5% .955
91% -1.5% .940
90% -1.5% 925
89-80% 1.7%* .908-.755
79-41% 1.9%* .736-.014
-40% - 0.0

*The “Capacity Payment Factor” decreases by 1.7% and 1.9% respectively for every 1% decrease in
availability.

The capacity payment will be adjusted upward from the 95% Availability starting point by the positive
percentages listed as the Capacity Payment Factor above, by the amounts listed for each availability
factor above 95%, so that, for example, if a 97% Availability is achieved for the month (as described
below), then the capacity payment for that month would be the monthly value for 95% plus an additional
4% (1.5% for the first percent Availability above 95%, and 2.5% for the second percent Availability above
95%). Reductions in capacity payment will be made correspondingly according to the Capacity Payment
Factor above for monthly availability levels falling short of the 95% availability starting point.

Calculation of the Monthly PER

The I1SO shall calculate the Monthly Peak Energy Rent (“Monthly PER”) as follows: immediately following
the end of the month the ISO will determine all those hours during which the Reference Resource would
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have been dispatched (based on Reference Resource characteristics) to provide either energy or non-
spinning reserves and will calculate, on a per kW-Month basis, the total dollar amount of rent (earnings in
excess of proxy unit variable costs calculated using Reference Resource unit characteristics) that would
have been earned by the Reference Resource. The Reference Resource will be assumed to have been
dispatched for energy in any hour in which the hourly energy price described below is greater than the
Reference Resource variable cost; the ISO shall use its day ahead Non-spinning Reserve price to
calculate the rent for all hours in which the Reference Resource is not assumed dispatched to provide
energy (i.e., any hour where the hourly price is less than the Reference Resource variable costs).

Hourly price profiles will be determined using the shaping factors for SP-15 and NP15/ZP-26 that appear
below. Hourly energy prices shall be the weighted average of: (1) the applicable zonal on/off peak day-
ahead index prices set forth in Platts Megawatt Daily, shaped to hourly profiles using the factors set forth
below, and (2) the applicable zonal ISO hourly average real-time energy prices. For 2006, the index/ex
post weighting will be 50/50, respectively. For 2007, the index/ex post weighting will be 75/25,
respectively.

The assumed heat rate of the Reference Resource will be 10,500 BTU/kWh. Variable operations and
maintenance costs shall be based on the Energy Information Administration AEO Electricity Market
Module Assumptions, which are currently $3.16/MWh. An emissions allowance of $0.71/MWh shall be
used to estimate variable costs. Gas prices for the Reference Resource will be based on a daily gas
price based on Equation C1-8 (Gas) of the Schedules to the Reliability Must Run Contract for the relevant
Service Area (San Diego Gas & Electric Company, Southern California Gas Company or Pacific Gas and
Electric Company) or, if the resource is served from one of those three Service Areas then from the
nearest of those Service Areas.

NP-15
Mon-Fri Mon-Fri Mon-Fri Sat Sat Sat Sun Sun Sun

JAN-MAY  JUN-SEPT OCT-DEC JAN-MAY JUN-SEPT OCT-DEC JAN-MAY JUN-SEPT OCT-DEC

N1 1.05454758  1.00584021  0.99435526 1.43649  1.120844  1.073148 0.755403  0.759704  0.783346
N2 0.85716711  0.86062114  0.91898795 1.032749  1.092377  0.978957 0.600188  0.683139  0.701588
N3 0.75399836  0.79068297  0.92144851 0.758585 091744  0.921009 0.458319  0.636187 0.68291
N4 0.71058351  0.79900018  0.89479611 0.680278  0.892744  0.911836 0.444573  0.616409  0.662295
N5 0.78267681  0.8161591 0.94516384 0.630256  0.909543  0.926083 0.362844 0.5641  0.662342
N6 1.02256586  0.86829359  1.10962719 0.623168  0.709153  0.947344 0.293086  0.335463  0.707489
N7 0.75351629  0.46629678  0.84979936 0.459933  0.363102  0.835985 0.324748  0.244038  0.795325
N8 0.88610975  0.66277777  0.86218587 0.741872  0.587123  0.805198 0.576432  0.514076  0.804009
N9 0.93647065  0.72748598  0.87228518 0.967023  0.960062  0.891018 0.923411  0.756354  0.873764
N10 0.98013307  0.83355915  0.99306313 1.050452  0.998448  0.91789%4 1.087891  0.848836  0.970588
N11 1.05081328  0.91348904  0.97923559 1.079888  0.984474  1.02248 1.303241 0.94756  1.027355
N12 1.068781  0.96178966  0.98802244 1.086984 1.03194  0.961419 1.304385  1.158765  1.097895
N13 1.06644102  1.07695356  0.99576872 1.083005 1.00669  0.992817 1.283414  1.168292  1.059999
N14 1.09775977  1.22226563  1.06440722 1.072448 1.0038  1.04347 1.281892  1.283789  1.110655
NI15 1.09364901 1.38229366  1.11766171 1.053707  1.124805  1.05608 1.263359  1.309879  1.150637
N16 1.0841716  1.44680734  1.14665908 1.048562  1.135933  1.056274 1.316946 1317595  1.140864
N17 1.02358917  1.3710053 1.1033917 1.049893  1.362503  1.087482 1.311524  1.567664  1.232842
N18 0.9788975  1.21057642  0.95748393 1.049616  1.327635  1.081109 1.30229 1.71578  1.406331
N19 0.94570613  1.03868542  1.10717179 1.036387  1.126072  1.09328 1.321985  1.367096  1.419466
N20 0.96174495  0.91022871 1.13578926 1.048527  0.943973  1.193558 1.393578  1.139089  1.494944
N21 1.11577915  0.94038191  1.03355639 1.133815  1.001619  1.076201 1.778309  1.551657 1.39373
N22 0.95643767  0.8354037 0.79351865 1.037886 1.04182  0.885733 1.392837  1.473652  1.062792
N23 1.56132501  1.66415743  1.17445625 1.670367 1287221  1.205472 1.150247  1.253671  0.972486
N24 1.25713576  1.19524538  1.04116487 1.168106  1.070678  1.036151 0.769097  0.787205  0.786348
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SP-15

Weekday January through June

Hour | January | February | March | April May | June
1 09 097 1018 | 0973 | 0951 | 0945
2 0.858 0.908 0896 | 0902 | 0839 | 0826
3 0.839 0885 0828 | 0849 | 0756 | 0745
4 0.836 0876 0821 824 | 0717 727
5 0.887 0.977 0948 | 0878 | 0879 | 0794
6 1.155 111 1.068 1008|1086 908
7 898 0533 079 | 0779 ] 474
8 007 1 892 0.92 613
9 017 1.004 941 | 094 ) 711

011 1,019 1983|0991 - 806

976 0994 027 | 1024 | 1.035 | 104

098 0.99 1038 1038 07 T.087

0972 0.994 055 | 1075 | 1426 | 1427

0.983 0984 1.06 098 193 | 1.201

5 0.955 .963 039 | 1072 475 | 1247
6 0.896 .93 994 | 1031 | 1447 | 126
7 899 .90 956 965 089 | 1216
71 1044 983 914 997 | 112

158 13 167 | 0944 | 0882 | 1012

075 06 1082 1.06 965 965

059 1,06 1048 T14_| 1153 | 1.119

941 0975 946 | 1.009 935 999

1371 1213 305 | 1.383 536 733

2 1.153 1.062 1117 | 1183 | 1235 | 1.322

Saturday January through June

Hour January February March April May June
1 0.999 1.073 1.104 0.982 1.071 1.064
2 0.905 0.971 0.922 0.917 0.957 0.882
3 0.899 0.962 0.889
4 0.875 0.93 0.868

0.91 0.917 0.88
0.972 0.993 0.88
0.795 0.854 777
0.874 .906 .844
992 015 932
1028 2037 .997
.005 048 027
005 033 027
978 ~009 1032
0.939 .967 .983
0.882 0.939 .96:
0.871 0.892 .94
945 0.899 ER
196 1.03 01
195 155 199
41 076 165
114 104 133
1.04 036 .022
1323 7 331
24 1.117 1.038 1.126

Sunday January through June

Hour | January | February | March | April May June
1 0897 0:85 0787 0.869 | 0794 | 0854
2 0.806 0.792 0.762 0771 0.7 0.7
3 0.745 0.802 0.716 0732 | 0628 | 0622
4 0.706 0.802 0.695 722 | 0594 519
5 0707 0.794 0707 696 | 0623 | 0469
6 0.782 0793 072 671 585 445
7 0818 0.873 691 71| 0471 | 0372
8 0.882 912 819 826 | 0635 | 0522
9 0975 07 945 | 0.926 757 631

1.035 073 029 | 1002 | 087 75
1.03 2065 069 | 1.059 | 1.059 019
1.049 063 112 101 126 141
1.043 2065 47 118 176 268
1.029 061 41 127 239 341
1.003 .033 111 1007 | 1279 | 144
0.98 004 11 141 | 1205 | 1482
1.039 ~006 109 1052 | 1336 | 1528
1324 16 7! 1033 | 1.363 403
1.37 0 42 1191 231 32
338 24 366 1.35 327 24
286 21 288 1469 | 1471 | 1381 |
166 24 191 1.318 263 | 1.29
079 ~066 082 1127 239 339
24 0912 0.869 0816 0922 | 0938 0.92
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Weekday July through December

Hour July August Septemb October Novembe Decembe
er T r

1 1.002 0.994 1.083 1.04 0.966 1.001
2 0.89 0.903 0.92 0.879 0.834 0.883
3 0.81 0.835 0.782 0.751 0.706 0.814
4 0.767 813 749 0.69 723 805
0.796 841 822 0.829 879 .903

0914 | 0982 .049 1.08 .266 .088

0493 | 0547 634 0.763 899 895

0632 | 0637 751 0.858 .98 012

0728 | 0.743 .786 0.837 .977 012

0837 | 0822 859 0.9 957 005

0.983 .999 .966 0.96 .959 .983

1.051 | 1.056 013 0.975 .943 0.93

1.097 106 078 1.013 933 0.906

1.183 79 115 1.076 .946 0.894

257 124 1213 147 0.93 0.87

284 1.264 1.236 152 0.93 863

.255 1.235 1.197 12 .999 .967

183 1149 111 01 221 194

065 1.05 1052 07 207 213

.982 1.05 05 12 137, 174

1.034 1.028 03 04 1046 1085

0.935 0.895 87 .92 936 .998

23 1.623 1.493 37 497 427 316
24 1.197 1.14 1.223 1.235 1.2 1.191

Saturday July through December

Hour July August Septemb October Novembe Decembe
er T r
1 1.065 1.107 1.206 1.202 1145 1.108
2 0.952 0.984 1.046 1.038 0.952 0.982
3 0.88 0.939 0.919 0.871 0.784 0.86
4 0.85 847 84 0.766 75: 0.843
0.871 832 86 0.778 .82 0.875
0.841 .862 .84 0.885 .01 0.909
0.451 494 54; 0.609 74! 0.76
0.539 .56 622 0.63 89 845
0.682 .679 .73 0.663 .96 .997
0.778 788 1 943 97’ 015
0.956 918 .97 017 027 1022
1.019 .029 .04 039 .002 1
1.087 103 25 068 924 0.984
116 183 149 108 0.91 0.921
.23 252 1.194 10 0.889 .818
28 298 1216 124 0.89 775
.30 .252 1.205 .07 .003 .005
25 215 147 0. 237 21
13: 1097 1086 15 208 21
.029 A1 097 208 A72
076 077 074 176 K]
102_| 0943 1957 .976 1.041
23 1.395 .358 185 .389 1.41 E
24 1.147 1.07 1.09 1.071 1.12 1.133

Sunday July through December

Hour July August Septemb October Novembe Decembe
er T r

1 0.834 0.81 0.884 0.868 0.916 0.889
2 0.739 0.729 0.688 0.685 0.788 0.809
3 0.679 0.672 0.527 0.562 0,613 0.698
4 0655 | 0.653 489 0.574 0.576 0.634
0.61 657 463 0.558 0.586 0.68

0.496 .647 .512 0.613 .62 .747

0.44! 4 527 0573 666 777

058, 61 619 0.697 776 848

0.71 .70: .713 .708 .997 .985

877 | 0.85: 901 829 03 052

1005 .99 1035 102 143 1067

.106 15 178 163 151 .052

167 15 318 154 25 029

254 125 353 124 138 1993

.339 1.358 .347 .252 .08 0.929

432 143 35 272 06 0.92

447 | 1467 37 235 27 146

383 396 37 407 34 351

2301 278 31 481 395 387

194 | 1.243 336 517 296 317

336 322 359 477 217 279

217 A7l 124 118 1097 241

23 221 .053 1.171 1.115 .096 .188
24 0.956 0.843 0.923 0.735 0.927 0.983
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ISO TARIFF APPENDIX H
Methodology for Developing the Weighted Average Rate
for Wheeling Service

The weighted average rate payable for Wheeling over joint facilities at each Scheduling Point shall be
calculated as follows, applying the formula separately to the applicable Wheeling Access Charges:

WBAC = Z( Pn x fénj

Where:
WBAC = Weighted-average Wheeling Access Charge for each ISO Scheduling Point

P, = The applicable Wheeling Access Charge rate for a TAC Area or Participating
TO, in $/kWh as set forth in Section 26.1.4 of the 1ISO Tariff and Section 5 of
the TO Tariff.

Qn = The Available Transfer Capacity (in MW), whether from transmission
ownership or contractual entitlements, of each Participating TO, for each ISO
Scheduling Point which has been placed within the ISO Controlled Grid.
Available Transfer Capacity shall not include capacity associated with Existing
Rights of a Participating TO as defined in Section 16.2 of the ISO Tariff.

n = the number of Participating TOs from 1 to n
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ISO TARIFF APPENDIX |
ISO Congestion Management Zones

1. Active Zones
A. Northern Zone (NP15)
B. Central Zone (ZP26)
C. Southern Zone (SP15)
2. Inactive Zones
A. Humboldt Zone
B. San Francisco Zone

Note: The ISO's Initial Congestion Management Zones were described in the Joint Application of the
IOUs for Authorization to Convey Operational Control of Designated Jurisdictional Facilities to an ISO
filed April 29, 1996, Docket No. EC96-19-000.
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End-Use Meter Standards and Capabilities

End-Use Meter Standards & Capabilities Part A

End Use Meter Standards. All metering shall be of a revenue class metering accuracy in accordance
with the ANSI C12 standards on metering and any other requirements of the relevant UDC or Local
Regulatory Authority that may apply. Such requirements may apply to meters, current transformers and
potential transformers, and associated equipment. ANSI C12 metering standards include the following:

ANSI C12.1 - American National Standard Code For Electricity Metering

ANSI C12.4 - American National Standard For Mechanical Demand Registers

ANSI C12.5 - American National Standard For Thermal Demand Meters

ANSI C12.6 - American National Standard For Marking And Arrangement Of Terminals For
Phase-Shifting Devices Used In Metering

ANSI C12.7 - American National Standard For Watt-hour Meter Sockets

ANSI C12.8 - American National Standard For Test Blocks And Cabinets For installation Of
Self-Contained A-Base Watt-hour Meters

ANSI C12.9 - American National Standard For Test Switches For Transformer-Rated
Meters

ANSI| C12.10 - American National Standard For Electromechanical Watt-hour Meters

ANSI C12.11 - American National Standard For Instrument Transformers For Revenue
Metering, 10 kV BIL Through 350 kV BIL

ANSI C12.13 - American National Standard For Electronic Time-Of -Use Registers For Electricity
Meters

ANSI C12.14 - American National Standard For Magnetic Tape Pulse =~ Recorders For
Electricity Meters

ANSI C12.15 - American National Standard For Solid-State Demand Registers For
Electromechanical Watt-hour Meters

ANSI C12.16 - American National Standard For Solid-State Electricity Meters

ANSI C12.17 - American National Standard For Cartridge-Type Solid-State Pulse
Recorders For Electricity Metering

ANSI C12.18 - American National Standard For Protocol Specification For ANSI Type 2
Optical Port
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Part B

PARTICIPATING SELLERS METER STANDARDS AND CAPABILITIES
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ISO TARIFF APPENDIX K

Ancillary Service Requirements Protocol
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Al

Al1l

All1l

Al112

A1l2

Al21

Al211

Al21.2

Al122

ISO TARIFF APPENDIX K

Ancillary Service Requirements Protocol

PART A
CERTIFICATION FOR REGULATION

A Generator wishing to provide Regulation as an Ancillary Service from a Generating Unit
whether pursuant to the ISO’s auction or as part of a self-provision arrangement must
meet the following operating characteristics and technical requirements in order to be
certified by the ISO to provide Regulation service unless granted a temporary exemption
by the ISO in accordance with criteria which the ISO shall publish on the ISO’s internet
“Home Page;”

Operating Characteristics

the rated capacity of the Generating Unit must be 1 MW or greater unless the
Generating Unit is participating in an aggregation arrangement approved by the ISO;

the maximum amount of Regulation to be offered must be reached within a period that
may range from a minimum of 10 minutes to a maximum of 30 minutes, as such period
may be specified by the ISO and published on the ISO’s internet “Home Page;”

Technical Requirements
Control

a direct, digital, unfiltered control signal generated from the ISO EMS through a standard
ISO direct communication and direct control system, must meet the minimum
performance standards for communications and control which will be developed and
posted by the ISO on its internet “Home Page;”

the Generating Unit power output response (in MW) to a control signal must meet the
minimum performance standards for control and unit response which will be developed
and posted by the ISO on its internet “Home Page.” As indicated by the Generating Unit
power output (in MW), the Generating Unit must respond immediately, without manual
Generating Unit operator intervention, to control signals and must sustain its specified
ramp rate, within specified Regulation limits, for each minute of control response
(MW/minute);

Monitoring:

the Generating Unit must have a standard ISO direct communication and direct control
system to send signals to the ISO EMS to dynamically monitor, at a minimum the
following:
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Al1l221

A1222

A1223

A123

A1l3

A2

A3

A4

A5

A6

actual power output (MW);

high limit, low limit and rate limit values as selected by the Generating Unit operator; and
in-service status indication confirming availability of Regulation service.

Voice Communications:

ISO approved primary and back-up voice communication must be in place between the
ISO Control Center and the operator controlling the Generating Unit at the generating site
and between the Scheduling Coordinator and the operator. The primary dedicated voice
communication between the ISO Control Center and the operator controlling the
Generating Unit at the generating site must be digital voice communication, as provided
by a standard ISO direct communication and direct control system; and

the communication and control system and the Generating Unit must pass a qualification
test to demonstrate the overall ability to provide Regulation meeting the performance
requirements of the ASRP for Regulation.

A Generator wishing to be considered for certification for Regulation service by the ISO
must make a written request to the ISO, giving details of the technical capability of the
Generating Units concerned and identifying the Scheduling Coordinator through whom
the Generator intends to offer Regulation service. The Generator shall at the same time
send a copy of its request to that Scheduling Coordinator. Technical review request
forms will be available from the ISO.

No later than one week after receipt of the Generator’s request, the ISO shall provide the
Generator with a listing of required interface equipment for Regulation, including a
standard I1SO direct communication and direct control system. The ISO shall send a copy
of the listing to the Generator’s Scheduling Coordinator.

The Generator may propose alternatives that the Generator believes may provide an
equivalent level of communication and control for consideration by the ISO. Such
proposals shall be in writing and contain sufficient detail for the ISO to make a
determination of suitability. The ISO may request additional information, if required, to
assist in its evaluation of the proposal.

The ISO shall respond by accepting the alternative proposal, rejecting the alternative
proposal, or suggesting modifications to the alternative proposal. Such acceptance,
rejection, or suggested revision must be provided not later than six weeks after the
proposal is received by the ISO. The Generator and the ISO shall keep the Scheduling
Coordinator informed of this process by each sending to the Scheduling Coordinator a
copy of any written communication which it sends to the other.

Upon agreement as to any alternative method of communication and control to be used
by the Generator, the ISO shall provisionally approve the proposal in writing providing a
copy to the Generator's Scheduling Coordinator at the same time. If agreed by the ISO,
the Generator may then proceed to procure and install the equipment and make
arrangements for the required communication and control.
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A7

A8

A9

A 10

A 10.1

A 10.2

A 10.3

A 104

A1l

A 12

Design, acquisition, and installation of the ISO-approved communication and control
equipment shall be under the control of the ISO. The ISO shall bear no cost
responsibility or functional responsibility for such equipment, except that the 1ISO shall
arrange for and monitor the maintenance of the communication and control system at the
Generator’s expense, unless otherwise agreed by the ISO and the Generator. The ISO
shall be responsible for the design, acquisition and installation of any necessary
modifications to the ISO EMS at its own cost.

The ISO, in cooperation with the Generator shall perform testing of the communication
and control equipment to ensure that the communication and control system performs to
meet the ISO requirements.

When the ISO is satisfied that the communication and control systems meet the ISO’s
requirements, the Generator shall request in writing that the ISO conduct a certification
test with a suggested primary date and time and at least two alternative dates and times.
The ISO shall, within two Business Days of receipt of the Generator’s request, accept a
proposed time if possible or suggest at least three alternatives to the Generator. If the
ISO responds by suggesting alternatives, the Generator shall, within two Business Days
of receipt of the ISO’s response, respond in turn by accepting a proposed alternative if
possible or suggesting at least three alternatives, and this procedure shall continue until
agreement is reached on the date and time of the test. The Generator shall inform its
Scheduling Coordinator of the agreed date and time of the test.

Testing shall be performed by the ISO, with the cooperation of the Generator. Such tests
shall include, but not be limited to, the following:

confirmation of control communication path performance;
confirmation of primary and secondary voice circuits for receipt of Dispatch instructions;
confirmation of the Generating Unit control performance; and

confirmation of the ISO EMS control to include changing the Generating Unit output over
the range of Regulation proposed at different Set Points, from minimum to maximum
output, and at different rates of change from the minimum to the maximum permitted by
the design of the Generating Unit.

Upon successful completion of the test, the ISO shall certify the Generating Unit as being
permitted to provide Regulation as an Ancillary Service and shall provide a copy of the
certificate to the Scheduling Coordinator at the same time. The ISO shall change its
Generating Unit data base to reflect the permission for the Generating Unit to provide
Regulation service.

The Scheduling Coordinator may bid Regulation service from the certified Generating
Unit into the Markets starting with the Day-Ahead Market for the hour ending 0100 on the
second Trading Day after the ISO issues the certificate.
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A 13 The certification to provide Regulation shall remain in force until:
(a) withdrawn by the Scheduling Coordinator or the Generator by written notice to

the ISO to take effect at the time notified in the notice, which must be the end of
a Trading Day; or

(b) if the Generating Unit obtained ISO certification on the basis of a prior
communication and control technology, until revoked by the ISO for failure to
comply with the requirement set forth in A 13.1 that the Generating Unit install an
ISO-specified standard ISO direct communication and direct control system
(unless exempted by the 1SO).

A 131 Unless exempted by the ISO, if the Generating Unit obtained ISO certification on the
basis of a prior communication and control technology, the ISO shall provide written
notice to the Generator of the Generator’s obligation to install an ISO-specified standard
direct communication and direct control system along with a required date for said work
to be completed as mutually agreed upon by the ISO and the Generator. Failure to meet
the completion date shall be grounds for the revocation of certification, provided that the
ISO must provide the Generator with at least ninety (90) days advance notice of the
proposed revocation.

Al4 THE CERTIFICATION MAY BE REVOKED BY THE ISO ONLY UNDER PROVISIONS

OF THE ASRP OR THE ISO TARIFF.
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PART B

CERTIFICATION FOR SPINNING RESERVE

A Generator wishing to provide Spinning Reserve as an Ancillary Service from a
Generating ,Unit or System Resource whether pursuant to the ISO’s auction or as part of
a self-provision arrangement must meet the following requirements in order to be certified
by the ISO to provide Spinning Reserve service:

the rated capacity of the Generating Unit must be 1 MW or greater unless the Generating
Unit is participating in an aggregation arrangement approved by the ISO;

the minimum governor performance of the Generating Unit or System Resource shall be
as follows:

5% drop;

governor deadband must be plus or minus 0.036Hz; and

the power output must change within one second for any frequency deviation outside the
governor deadband.

the operator of the Generating Unit or System Resource must have a means of receiving
Dispatch instructions to initiate an increase in real power output (MW) within one minute
of the ISO Control Center determination that Energy from Spinning Reserve capacity
must be Dispatched;

the Generating Unit or System Resource must be able to increase its real power output
(MW) by the maximum amount of Spinning Reserve to be offered within ten minutes;

ISO approved voice communications services must be in place to provide both primary
and alternate voice communication between the ISO Control Center and the operator
controlling the Generating Unit or System Resource; and

The communication system and the Generating Unit or System Resource must pass a
qualification test to demonstrate the overall ability to meet the performance requirements
of the ASRP for Spinning Reserve.

A Generator or System Unit wishing to be considered for certification for Spinning
Reserve service by the ISO must make a written request to the 1ISO, giving details of the
technical capability of the Generating Units or System Resources concerned and
identifying the Scheduling Coordinator through whom the Generator or System Unit
intends to offer Spinning Reserve service. The Generator or System Unit shall at the
same time send a copy of its request to that Scheduling Coordinator. Technical review
request forms will be available from the ISO.
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B3 No later than one week after receipt of the request, the ISO shall provide the Generator
or System Unit with a listing of acceptable communication options and interface
equipment options for Spinning Reserve. The ISO shall send a copy of the listing to the
Generator’s or System Unit's Scheduling Coordinator.

B4 The Generator or System Unit may elect to implement any of the approved options
defined by the ISO, and, if it wishes to proceed with its request for certification, shall give
written notice to the ISO of its selected communication option, with a copy to its
Scheduling Coordinator.

B5 When it receives the Generator’s or System Unit’s notice, the ISO shall notify the
Generator or System Unit and the Scheduling Coordinator in writing no later than two
weeks after receipt of the notice confirming receipt of the notice and issuing provisional
approval of the selected options. Upon receipt of the ISO acknowledgment, the
Generator or System Unit may proceed as indicated below to secure the necessary
facilities and capabilities required.

B 6 The Generator or System Unit may also propose alternatives that it believes may provide
an equivalent level of control for consideration by the ISO. Such proposals shall be in
writing and contain sufficient detail for the ISO to make a determination of suitability. The
ISO may request additional information, if required, to assist in its evaluation of the
proposal.

B7 The ISO shall respond by accepting the alternative proposal, rejecting the alternative
proposal, or suggesting modifications to the alternative proposal. Such acceptance,
rejection, or suggested revision must be provided not later than six weeks after the
proposal is received by the ISO. The Generator or the System Unit and the ISO shall
keep the Scheduling Coordinator informed of this process by each sending to the
Scheduling Coordinator a copy of any written communication which it sends to the other.

B8 Upon agreement as to the method of communication and control to be used by the
Generator or System Resource, the ISO shall provisionally approve the Generator’s
proposal or the System Resource’s proposal in writing providing a copy to the
Generator’s or System Resource’s Scheduling Coordinator at the same time. The
Generator or System Resource may then proceed to procure and install the equipment
and make arrangements for the required communication.

B9 Design, acquisition, and installation of the Generator’s equipment or the System
Resource’s equipment shall be under the control of the respective Generator or System
Resource. The ISO shall bear no cost responsibility or functional responsibility for such
equipment. The ISO shall be responsible for the design, acquisition and installation of
any necessary modifications to its own equipment at its own cost.

B 10 The Generator or System Resource shall perform its own testing of its equipment to
ensure that the control system performs to meet the ISO requirements.
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When it is satisfied that its plant, equipment and communication systems meet the ISO’s
requirements, the Generator or System Resource shall request in writing that the ISO
conduct a certification test with a suggested primary date and time and at least two
alternative dates and times. The ISO shall, within two Business Days of receipt of the
request, accept a proposed time if possible or suggest at least three alternatives to the
Generator or System Resource. If the ISO responds by suggesting alternatives, the
Generator or System Resource shall, within two Business Days of receipt of the ISO’s
response, respond in turn by accepting a proposed alternative if possible or suggesting at
least three alternatives, and this procedure shall continue until agreement is reached on
the date and time of the test. The Generator or System Resource shall inform its
Scheduling Coordinator of the agreed date and time of the test.

Testing shall be performed under the direction of the ISO. Such tests shall include, but
not be limited to, the following:

confirmation of control communication path performance for Dispatch instruction;

confirmation of primary and secondary voice circuits for receipt of Dispatch instructions;

confirmation of the Generating Unit or System Resource performance to include
changing the Generating Unit or System Resource output over the range of Spinning
Reserve proposed from minimum to maximum output, and at different rates of change
from the minimum to the maximum permitted by the design of the Generating Unit or
System Resource; and

testing the drop characteristic of the Generating Unit or System Resource by simulating
frequency excursions outside the allowed deadband and measuring the response of the
Generating Unit or System Resource.

Upon successful completion of the test the ISO shall certify the Generating Unit or
System Resource as being permitted to provide Spinning Reserve as an Ancillary
Service and shall provide a copy of the certificate to the Scheduling Coordinator at the
same time. The ISO shall change the Generating Unit or System Resource data base to
reflect the ability of the Generating Unit to provide Spinning Reserve.

The Scheduling Coordinator may bid Spinning Reserve from the certified Generating Unit
or System Resource into the Markets starting with the Day-Ahead Market for the hour
ending 0100 on the Second Trading Day after the ISO issues the certificate.

The certification to provide Spinning Reserve shall remain in force until withdrawn by the
Scheduling Coordinator or the Generator or System Resource by written notice to the
ISO to take effect at the time notified in the notice, which must be the end of a Trading
Day.

The certification may be revoked by the ISO only under provisions of the ASRP or the |
SO Tariff.
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PART C

CERTIFICATION FOR NON-SPINNING RESERVE

C1 An Ancillary Service Provider wishing to provide Non-Spinning Reserve as an Ancillary
Service from a Generating Unit or System Resource whether pursuant to the ISO’s
auction or as part of a self-provision arrangement must meet the following requirements
in order to be certified by the ISO to provide Non-Spinning Reserve service:

c1l1 the rated capacity of the Generating Unit or System Resource must be 1 MW or greater
unless the Generating Unit is participating in an aggregation arrangement approved by
the ISO;

Cc1l2 the Generating Unit must be able to increase output as soon as possible to the value

indicated in a Dispatch instruction, reaching the indicated value within ten minutes after
issue of the instruction and be capable of maintaining output for 2 hours.

c2 An Ancillary Service Provider wishing to provide Non-Spinning Reserve as an Ancillary
Service from Curtailable Demand whether pursuant to the ISO’s auction or as part of a
self-provision arrangement must meet the following requirements in order to be certified
by the ISO to provide Non-Spinning Reserve service:

ca1 the operator must be able to completely disconnect the required Load pursuant to a
Dispatch instruction within ten minutes after issue of the instruction;

c22 the minimum change in the electrical consumption of the Load must be at least 1 MW,
and

c23 the Load must be capable of being interrupted for at least two hours.

Cc3 An Ancillary Service Provider wishing to provide Non-Spinning Reserve as an Ancillary

Service, whether pursuant to the ISO’s auction or as part of a self-provision arrangement,
must also meet the following requirements in order to be certified by the ISO to provide
Non-Spinning Reserve service:

Cc31 the operator of the Generating Unit, System Resource or the Curtailable Demand must
have a means of receiving a Dispatch instruction to initiate an increase in real power
output or a reduction in Demand (MW) within one minute of the ISO Control Center’s
determination that Non-Spinning Reserve capacity must be Dispatched; and

C3.2 the communication system and the Generating Unit, System Resource or Load must
pass a qualification test to demonstrate the overall ability to meet the performance
requirements of the ASRP for Non-Spinning Reserve.

Cc4 An Ancillary Service Provider wishing to be considered for certification for Non-Spinning
Reserve service must make a written request to the ISO, giving details of the technical
capability of the Generating Unit, System Resource or Load concerned and identifying
the Scheduling Coordinator through whom the Ancillary Service Provider intends to offer
Non-Spinning Reserve. The Ancillary Service Provider shall at the same time send a
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copy of the request to that Scheduling Coordinator. Technical Review request forms will
be available from the ISO.

No later than one week after receipt of the Ancillary Service Provider’s request, the ISO
shall provide the Ancillary Service Provider with a listing of acceptable communication
options and interface equipment options for Non-Spinning Reserve. The ISO shall send
a copy of the listing to the Ancillary Service Provider's Scheduling Coordinator.

The Ancillary Service Provider may elect to implement any of the certification, the
Ancillary Service Provider shall give written notice to the ISO of its selected
communication option and interface equipment option, with a copy to its Scheduling
Coordinator.

When it receives the Ancillary Service Provider’s notice, the ISO shall notify the Ancillary
Service Provider and the Scheduling Coordinator in writing no later than two weeks after
receipt of the notice confirming receipt of the notice and issuing provisional approval of
the selected options. Upon receipt of the ISO acknowledgment the Ancillary Service
Provider may proceed as indicated below to secure the necessary facilities and
capabilities required.

The Ancillary Service Provider may also propose alternatives that it believes may provide
an equivalent level of control for consideration by the ISO. Such proposals shall be in
writing and contain sufficient detail for the ISO to make a determination of suitability. The
ISO may request additional information, if required, to assist in its evaluation of the
proposal.

The ISO shall respond by accepting the alternative proposal, rejecting the alternative
proposal, or suggesting modifications to the alternative proposal. Such acceptance,
rejection, or suggested revision must be provided not later than six weeks after the
proposal is received by the ISO. The Ancillary Service Provider and the ISO shall keep
the Scheduling Coordinator informed of this process by each sending to the Scheduling
Coordinator a copy of any written communication which it sends to the other.

Upon agreement as to the method of communication and control to be used by the
Ancillary Service Provider, the ISO shall provisionally approve the proposal in writing
providing a copy to the Ancillary Service Provider's Scheduling Coordinator at the same
time. The Ancillary Service Provider may then proceed to procure and install the
equipment and make arrangements for the required communication.

Design, acquisition, and installation of the Ancillary Service Provider’'s equipment shall be
under the control of the Ancillary Service Provider. The ISO shall bear no cost
responsibility or functional responsibility for such equipment. The ISO shall be
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responsible for the design, acquisition and installation of any necessary modifications to
the ISO’s equipment at its own cost.

The Ancillary Service Provider shall perform its own testing of its equipment to ensure
that the control system performs to meet the ISO requirements.

When it is satisfied that its plant, equipment and communication systems meet the ISO’s
requirements, the Ancillary Service Provider shall request in writing that the ISO conduct
a certification test with a suggested primary date and time and at least two alternative
dates and times. The ISO shall, within two Business Days of receipt of the Ancillary
Service Provider’s request, accept a proposed time if possible or suggest at least three
alternatives. If the ISO responds by suggesting alternatives, the Ancillary Service
Provider shall, within two Business Days of receipt of the ISO’s response, respond in turn
by accepting a proposed alternative if possible or suggesting at least three alternatives,
and this procedure shall continue until agreement is reached on the date and time of the
test. The Ancillary Service Provider shall inform its Scheduling Coordinator of the agreed
date and time of the test.

Testing shall be performed under the direction of the ISO. Such tests shall include, but
not be limited to, the following:

confirmation of control communication path performance;

confirmation of primary and secondary voice circuits for receipt of Dispatch instructions;

confirmation of the Generating Unit, System Resource or Load control performance; and

confirmation of the range of Generating Unit or System Resource control to include
changing the output over the range of Non-Spinning Reserve proposed.

Upon successful completion of the test, the ISO shall certify the Generating Unit, System
Resource or Load as being permitted to provide Non-Spinning Reserve as an Ancillary
Service and shall provide a copy of the certificate to the Scheduling Coordinator at the
same time. The ISO shall change its data base to reflect the permission for the
Generating Unit or Load to provide Non-Spinning Reserve service.

The Scheduling Coordinator may bid Non-Spinning Reserve service from the certified
Generating Unit or Load into the Markets starting with the Day-Ahead Market for the hour
ending 0100 on the second Trading Day after the ISO issues the certificate.

The certification to provide Non-Spinning Reserve shall remain in force until withdrawn by
the Scheduling Coordinator or the Ancillary Service Provider by written notice to the ISO
to take effect at the time notified in the notice, which must be the end of a Trading Day.
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c 18 The certification may be revoked by the ISO only under provisions of the ASRP or the
ISO Tariff.
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PART D

CERTIFICATION FOR REPLACEMENT RESERVE

An Ancillary Service Provider wishing to provide Replacement Reserve as an Ancillary Service from a
Generating Unit or System Resource whether pursuant to the ISO’s auction or as part of a self-
provision arrangement must meet the following requirements in order to be certified by the ISO to
provide Replacement Reserve service:

the rated capacity of the Generating Unit or System Resource must be 1 MW or greater unless the
Generating Unit is participating in an aggregation arrangement approved by the I1SO;

the operator of the Generating Unit must be able to increase output as quickly as possible to a value
indicated in a Dispatch instruction, reaching the indicated value in sixty minutes or less after issue of
the instruction.

An Ancillary Service Provider wishing to provide Replacement Reserve as an Ancillary Service from
Curtailable Demand whether pursuant to the ISO’s auction or as part of a self-provision arrangement
must meet the following requirements in order to be certified by the ISO to provide Replacement
Reserve service:

the operator must be able to completely disconnect the required Load pursuant to a Dispatch
instruction within sixty minutes after issue of the instruction;

the minimum change in the electrical consumption of the Load must be at least 1 MW; and
the Load must be capable of being interrupted for at least two hours.

An Ancillary Service Provider wishing to provide Replacement Reserve as an Ancillary Service,
whether pursuant to the ISO’s auction or as part of a self-provision arrangement, must also meet the
following requirements in order to be certified by the ISO to provide Replacement Reserve service:

the operator of the Generating Unit, System Resource or the Curtailable Demand must have a means
of receiving a Dispatch instruction to initiate an increase in real power output or a reduction in Demand
(MW) within one minute of the ISO Control Center’s determination that Replacement Reserve capacity
must be Dispatched; and

the communication system and the Generating Unit or Load must pass a qualification test to
demonstrate the overall ability to meet the performance requirements of the ASRP for Replacement
Reserve.

An Ancillary Service Provider wishing to be considered for certification for Replacement Reserve
service must make a written request to the 1ISO, giving details of the technical capability of the
Generating Unit, System Resource or the Load concerned and identifying the Scheduling Coordinator
through whom the Ancillary Service Provider intends to offer Replacement Reserve. The Ancillary
Service Provider shall at the same time send a copy of its request to that Scheduling Coordinator.
Technical Review request forms will be available from the 1SO.

No later than one week after receipt of the Ancillary Service Provider’'s request, the ISO shall
provide the Ancillary Service Provider with a listing of acceptable communication options and
interface equipment options for Replacement Reserve. The ISO shall send a copy of the listing to
the Ancillary Service Provider’'s Scheduling Coordinator.

The Ancillary Service Provider may elect to implement any of the options defined by the I1SO, and,
if it wishes to proceed with its request for certification, the Ancillary Service Provider shall give
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written notice to the ISO of its selected communication option and interface equipment option,
with a copy to its Scheduling Coordinator.

When it receives the Ancillary Service Provider’s notice, the ISO shall notify the Ancillary Service
Provider and the Scheduling Coordinator in writing no later than two weeks after receipt of the
notice confirming receipt of the notice and issuing provisional approval of the selected options.
Upon receipt of the ISO acknowledgment the Ancillary Service Provider may proceed as
indicated below to secure the necessary facilities and capabilities required.

The Ancillary Service Provider may also propose alternatives that it believes may provide an
equivalent level of control for consideration by the ISO. Such proposals shall be in writing and
contain sufficient detail for the ISO to make a determination of suitability. The ISO may request
additional information, if required, to assist in its evaluation of the proposal.

The ISO shall respond by accepting the alternative proposal, rejecting the alternative proposal, or
suggesting modifications to the alternative proposal. Such acceptance, rejection, or suggested
revision shall be provided not later than six weeks after the proposal is received by the ISO. The
Ancillary Service Provider and the ISO shall keep the Scheduling Coordinator informed of this
process by each sending to the Scheduling Coordinator a copy of any written communication
which it sends to the other.

Upon agreement as to the method of communication and control to be used by the Ancillary
Service Provider, the ISO shall provisionally approve the proposal in writing providing a copy to
the Ancillary Service Provider's Scheduling Coordinator at the same time. The Ancillary Service
Provider may then proceed to procure and install the equipment and make arrangements for the
required communication.

Design, acquisition, and installation of the Ancillary Service Provider‘s equipment shall be under
the control of the Ancillary Service Provider. The ISO shall bear no cost responsibility or
functional responsibility for such equipment. The ISO shall be responsible for the design,
acquisition and installation of any necessary modifications to the ISO’s equipment at its own cost.

The Ancillary Service Provider shall perform its own testing of its equipment to ensure that the
control system performs to meet the ISO requirements.

When it is satisfied that its plant, equipment and communication systems meet the ISO’s
requirements, the Ancillary Service Provider shall request in writing that the ISO conduct a
certification test with a suggested primary date and time and at least two alternative dates and
times. The ISO shall, within two Business Days of receipt of the Ancillary Service Provider’s
request, accept a proposed time if possible or suggest at least three alternatives. If the ISO
responds by suggesting alternatives, the Ancillary Service Provider shall, within two Business
Days of receipt of the ISO’s response, respond in turn by accepting a proposed alternative if
possible or suggesting at least three alternatives, and this procedure shall continue until
agreement is reached on the date and time of the test. The Ancillary Service Provider shall
inform its Scheduling Coordinator of the agreed date and time of the test.

Testing shall be performed under the direction of the ISO. Such tests shall include, but not be
limited to, the following:

D 14.1 confirmation of control communication path performance;

D 14.2 confirmation of primary and secondary voice circuits for receipt of Dispatch instructions;

D 14.3 confirmation of the Generating Unit, System Resource or Load control performance; and
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Generating Unit output over the range of Replacement Reserve proposed.

Upon successful completion of the test the ISO shall certify the Generating Unit, System
Resource or Load as being permitted to provide Replacement Reserve as an Ancillary Service
and shall provide a copy of the certificate to the Scheduling Coordinator at the same time. The
ISO shall change its data base to reflect the permission for the Generating Unit or Load to provide
Replacement Reserve service.

The Scheduling Coordinator may bid Replacement Reserve service from the certified Generating
Unit or Load into the Markets starting with the Day-Ahead Market for the hour ending 0100 on the
second Trading Day after the ISO issues the certificate.

The certification to provide Replacement Reserve shall remain in force until withdrawn by the
Scheduling Coordinator or the Ancillary Service Provider by written notice to the ISO to take
effect at the time notified in the notice, which must be the end of a Trading Day.

THE CERTIFICATION MAY BE REVOKED BY THE ISO ONLY UNDER PROVISIONS OF THE
ASRP OR THE ISO TARIFF.
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PART E

CERTIFICATION FOR VOLTAGE SUPPORT

A Generator wishing to provide Voltage Support as an Ancillary Service from a
Generating Unit must meet the following requirements in order to be certified by the ISO
to provide Voltage Support service:

the rated capacity of the Generating Unit must be 1 MW or greater unless the Generating
Unit is participating in an aggregation arrangement approved by the ISO;

the Generating Unit must be able to produce VARSs at lagging power factors less than
0.90 and absorb VARs at leading power factors more than 0.95 within the safe operating
parameters for the Generating Unit;

the Generating Unit must be able to produce or absorb VARs outside the 0.90 lag to 0.95
lead bandwidth over a range of real power outputs which the Generator expects to
produce when offering Voltage Support;

the Generating Unit must be able to produce or absorb VARSs at the boundary of the
Generating Unit’'s capability curve by reducing real power output to either absorb or
produce additional VARSs within the safe operating parameters for the Generating Unit;
and

metering and SCADA equipment must be in place to provide both real and reactive
power data from the Generating Unit providing Voltage Support to the ISO Control
Center.

A Generator wishing to be considered for certification for Voltage Support service by the
ISO must make a written request to the I1ISO, giving details of the technical capability of
the Generating Unit concerned and identifying the Scheduling Coordinator through whom
the Generator intends to offer Voltage Support service. The Generator shall at the same
time send a copy of its request to that Scheduling Coordinator. The details of the
Generating Unit’s technical capability must include the Generating Unit name plate data,
performance limits, and capability curve. The Generator must also define the operating
limitations in both real and reactive power (lead and lag) to be observed when Voltage
Support is being provided to the ISO for both normal and reduced real power output
conditions. Technical Review request forms will be available from the ISO.

No later than one week after receipt of the Generator’s request, the ISO shall provide the
Generator with a listing of acceptable communication options and interface equipment
options for Voltage Support. The ISO shall send a copy of the listing to the Generator’s
Scheduling Coordinator.

The Generator may elect to implement any of the approved options defined by the 1SO,
and, if it wishes to proceed with its request for certification, the Generator shall give
written notice to the ISO of its selected communication option and interface equipment
option, with a copy to its Scheduling Coordinator.
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When it receives the Generator’s notice the ISO shall notify the Generator and the
Scheduling Coordinator in writing no later than two weeks after receipt of the notice
confirming receipt of the notice and issuing provisional approval of the selected options.
Upon receipt of the ISO acknowledgment the Generator may proceed as indicated below
to secure the necessary facilities and capabilities required.

The Generator may also propose alternatives that the Generator believes may provide an
equivalent level of control for consideration by the ISO. Such proposals shall be in
writing no later than two weeks after receipt of the notice and contain sufficient detail for
the 1ISO to make a determination of suitability. The ISO may request additional
information, if required, to assist in its evaluation of the proposal.

The ISO shall respond by accepting the alternative proposal, rejecting the alternative
proposal, or suggesting modifications to the alternative proposal. Such acceptance,
rejection, or suggested revision shall be provided not later than six weeks after the
proposal is received by the ISO. The Generator and the ISO shall keep the Scheduling
Coordinator informed of this process by each sending to the Scheduling Coordinator a
copy of any written communication which it sends to the other.

Upon agreement as to the method of communication and control to be used by the
Generator, the 1ISO shall provisionally approve the proposal in writing providing a copy to
the Generator’s Scheduling Coordinator at the same time. The Generator may then
proceed to procure and install the equipment and make arrangements for the required
communication.

Design, acquisition, and installation of the Generator’s equipment are under the control of
the Generator. The ISO shall bear no cost responsibility or functional responsibility for
such equipment.

The ISO shall be responsible for the design, acquisition and installation of any necessary
modifications to the ISO’s equipment at its own cost.

The Generator shall perform its own testing of its equipment to ensure that the control
system performs to meet the ISO requirements.

When it is satisfied that its plant, equipment and communication systems meet the ISO’s
requirements, the Generator shall request in writing that the ISO conduct a certification
test with a suggested primary date and time and at least two alternative dates and times.
The ISO shall, within two Business Days of receipt of the Generator’s request, accept a
proposed time if possible or suggest at least three alternatives to the Generator. If the
ISO responds by suggesting alternatives, the Generator shall, within two Business Days
of receipt of the ISO’s response, respond in turn by accepting a proposed alternative if
possible or suggesting at least three alternatives, and this procedure shall continue until
agreement is reached on the date and time of the test. The Generator shall inform its
Scheduling Coordinator of the agreed date and time of the test.

Testing shall be performed under the direction of the ISO. Such tests shall include, but
not be limited to, the following:

confirmation of control communication path performance;
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confirmation of primary and secondary voice circuits for receipt of Dispatch instructions;
confirmation of the Generating Unit automatic voltage regulator performance; and

confirmation of the range of Voltage Support service over a range of Generating Unit real
power outputs to verify the ability to both produce and absorb reactive power at different
operating levels including minimum and maximum real power output.

Upon successful completion of the test, the ISO shall certify the Generating Unit as being
permitted to provide Voltage Support as an Ancillary Service and shall provide a copy of
the certificate to the Scheduling Coordinator at the same time. The ISO shall change the
Generating Unit data base to reflect the permission for the Generating Unit to provide
Voltage Support.

The Scheduling Coordinator may bid Supplemental Energy for Voltage Support from the
certified Generating Unit into the market starting with the market for the hour ending 0100
on the first Trading Day after the ISO issues the certificate.

The certification to provide Voltage Support shall remain in force until withdrawn by the
Scheduling Coordinator or the Generator by written notice to the ISO to take effect at the
time notified in the notice, which must be the end of a Trading Day.

The certification may be revoked by the ISO only under provisions of the ASRP or the
ISO Tariff.
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PART F

CERTIFICATION FOR BLACK START

A Generator wishing to provide Black Start capacity from a Generating Unit as an
Ancillary Service must meet the requirements stated in Appendix D of the ISO Tariff in
order to be certified by the ISO to provide Black Start capacity. In addition, the
Generating Unit must have a rated capacity 1 MW or greater unless the Generating Unit
is participating in an aggregation arrangement approved by the ISO.

A Generator wishing to be considered for certification for Black Start service by the ISO
must make a written request to the 1ISO. Such request must clearly identify the facilities
related to the Generating Unit from which the Generator wishes to provide Black Start
and shall identify the Scheduling Coordinator through whom the Generator wishes to
offer Black Start service. The Generator shall send a copy of its request to its Scheduling
Coordinator at the same time as it sends it to the ISO. The Generator’s written request
must include at least the following:

identification of the Generating Unit including Location Code;

a single-line electrical diagram of the Generating Unit connections including auxiliary
power busses and the connection to the station switchyard;

a description of the fuel supply used for Black Start including on-site storage and
resupply requirements;

a single-line electrical diagram showing the transmission connection from the Generating
Unit station switchyard to a connection point on the ISO Controlled Grid;

a description of the Generating Unit capability to provide both real and reactive power,
any start-up and shut-down requirements, any staffing limitations; and

a description of the primary, alternate and emergency back-up communications systems
currently available to the Generator for communications to the ISO Control Center.

Upon receipt of the Generator’s written request the ISO shall review the information
provided and respond in writing within two weeks of receipt of the request, providing a
copy of its response to the Generator’'s Scheduling Coordinator. The ISO response may
be any of the following:

acceptance of the proposal as presented;

rejection of the proposal as presented with a rationale for such rejection; or

a request for additional information needed by the ISO to properly evaluate the request.
A Generator receiving a rejection may submit a written request for reconsideration by the
ISO within 60 days of the date of the rejection notice. A request for reconsideration must
address the rationale provided by the ISO. The ISO shall respond to a request for
reconsideration within 60 days of the date of that request.

A Generator receiving a request for additional information shall provide such information

within 60 days of such request providing a copy at the same time to its Scheduling
Coordinator. The ISO shall review the information and respond within 120 days of the
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date of the ISO’s request for additional information providing a copy at the same time to
the Generator’s Scheduling Coordinator.

Upon acceptance by the ISO of the Generator’s request and agreement as to the method
of communication and control to be used by the Generator, the ISO shall provisionally
approve the proposal in writing providing a copy at the same time to the Generator’s
Scheduling Coordinator. The Generator may then proceed to procure and install the
equipment and make arrangements for the required communication.

Design, acquisition, and installation of the Generator’s equipment shall be under the
control of the Generator. The ISO shall bear no cost responsibility or functional
responsibility for such equipment. The ISO shall be responsible for the design,
acquisition and installation of any necessary modifications to its own equipment at its own
cost.

The Generator shall perform its own testing of its equipment to ensure that the Black
Start system performs to meet the ISO requirements.

When it is satisfied that its plant, equipment and communication systems meet the ISO’s
requirements, the Generator shall request in writing that the ISO conduct a certification
test with a suggested primary date and time and at least two alternative dates and times.
The I1SO shall, within two Business Days of receipt of the Generator’s request, accept a
proposed time if possible or suggest at least three alternatives to the Generator. If the
ISO responds by suggesting alternatives, the Generator shall, within two Business Days
of receipt of the ISO’s response, respond in turn by accepting a proposed alternative if
possible or suggesting at least three alternatives, and this procedure shall continue until
agreement is reached on the date and time of the test. The Generator shall inform its
Scheduling Coordinator of the agreed date and time of the test.

Testing shall be performed under the direction of the ISO. Such tests shall include, but
not be limited to, the following:

confirmation of control communication path performance;

confirmation of primary, secondary, and emergency voice circuits for receipt of Dispatch
instructions;

confirmation of the Generating Unit performance; and
simulation of a Black Start event.
Upon successful completion of the test, the ISO shall certify the Generating Unit as being

permitted to provide Black Start capacity as an Ancillary Service and shall provide a copy
of the certificate to the Scheduling Coordinator at the same time. The ISO shall
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change its Generating Unit data base to reflect the permission for the Generating Unit to
provide Black Start service.

F12 The certification to provide Black Start shall remain in force until withdrawn by the
Scheduling Coordinator or the Generator by written notice to the ISO to take effect at the
time noticed in the notice, which must be the end of a Trading Day.

F 13 The certification may be revoked by the ISO only under provisions of the ASRP or the
ISO Tariff.
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Methodology to Assess Available Transfer Capability

Issued by: Charles A. King, PE, Vice President of Market Development and Program Management
Issued on: October 11, 2007 Effective: October 11, 2007



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 785A

METHODOLOGY TO ASSESS AVAILABLE TRANSFER CAPABILITY

L.1 Description of Terms
The following descriptions augment existing definitions found in Appendix A “Master Definitions
Supplement.”

L.1.1 Available Transfer Capability (ATC) is a measure of the transfer capability in the
physical transmission network resulting from system conditions and that remains available for further
commercial activity over and above already committed uses.

ATC is defined as the Total Transfer Capability (TTC) less applicable operating Constraints due to system
conditions and Outages (i.e., OTC), less the Transmission Reliability Margin (TRM), less the total of
Existing Transmission Commitments (ETC), less the Capacity Benefit Margin (CBM).

L.1.2 Total Transfer Capability (TTC) is defined as the amount of electric power that can be
moved or transferred reliably from one area to another area of the interconnected transmission system by
way of all transmission lines (or paths) between those areas. In collaboration with owners of rated paths
and the WECC Operating Transfer Capability Policy Committee (OTCPC), the ISO utilizes Rated Path
Methodology to establish the TTC of ISO branch groups.

L.1.3 Operating Transfer Capability (OTC) is the TTC reduced by any operational
Constraints caused by seasonal derates or Outages. ISO Regional Transmission Engineers determine
OTC through studies using computer modeling.

L.1.4 Existing Transmission Commitments (ETC) include Existing Contracts, and as
appropriate, Firm Transmission Rights, and Transmission Ownership Rights.

L.1.5 Transmission Reliability Margin (TRM) is that amount of transmission transfer
capability necessary to ensure that the interconnected transmission network is secure under a reasonable
range of uncertainties in system conditions. TRM reserves sufficient transmission capacity from the Day-
Ahead (DA) Market to ensure that the interconnected transmission network is secure under a reasonable
range of uncertainties in system conditions. This DA implementation avoids real time schedule
curtailments that would otherwise be necessary due to:

= | oad forecast error

=  Anticipated uncertainty in transmission system topology

= Unscheduled Flow

= Simultaneous path interactions

= Variations in generation dispatch

= QOperating reserve actions

The level of TRM for each branch group will be determined by ISO Regional Transmission Engineers
(RTE).
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L.1.6 Capacity Benefit Margin (CBM) is that amount of transmission transfer capability
reserved by Load Serving Entities (LSEs) to ensure access to generation from interconnected systems to
meet generation reliability requirements. In the DA Market, CBM may be used to provide reliable delivery
of Energy to ISO Control Area Loads and to meet ISO responsibility for resource reliability requirements
in real time. The purpose of this DA implementation is to avoid real time schedule curtailments and firm
load interruptions that would otherwise be necessary. CBM may be used to reestablish Operating
Reserves. CBM is not available for non-firm transmission in the ISO Control Area. CBM may be used
only after:
= all non-firm sales have been terminated,
= Direct-control Load management has been implemented,
= customer interruptible demands have been interrupted,
= if the LSE calling for its use is experiencing a Generation deficiency and its transmission
service provider is also experiencing transmission constraints relative to imports of Energy on
its transmission system.

The level of CBM for each branch group is determined by the amount of estimated capacity needed to
serve firm Load and provide Operating Reserves based on historical, scheduled, and/or forecast data
using the following equation to set the maximum CBM:

CBM = (Demand + Reserves) - Resources

Where:

= Demand = forecasted area demand

= Reserves = reserve requirements

= Resources = internal area resources plus resources available on other branch groups

L.2 ATC Algorithm
ATC = OTC — (TRM + ETC + CBM)
or
ATC = (TTC — Operating Constraints) - (TRM + ETC + CBM)

Where:
OTC = TTC — Operating Constraints
TTC = Total Transfer Capability
OTC = Operating Transfer Capability
TRM = Transmission Reliability Margin
ETC = Existing Transmission Commitments
CBM = Capacity Benefit Margin
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L.3 ATC Process Flowchart

Available Transmission Capability

PAID, Regional l
T bt
Engineering (Operation Calculate Calculate
{RTE) Engineering Transmission Capacity
Studies & Reliability Benefit
Seasonal Derates Margin {2) Margin (2)
)
Ops, Grid Ops,
Outage
Management Outage
(OM) Studies!
Operating
Procedures
ETCC P w
Total Subtract Operating Subtract Subtract Existing Subtract Day Ahead
Transmission Operational Transfer Transmission Transmission Capacity Available
Capability (1) Derates —’ Capability —’ y Margin —’ Contract Benefit Margin Transmission
Commitment Capability
Day Ahead
Market
Day Ahead
Congestion
Management
Ops,Grid
Ops.Real Time
Market Subtract Net Reduce by Real Time
Firm Day Hourly Existing Available

Transmission
Capability

Ahead Transmission
Schedules Contract Use

* ETCC - Existing Transmission Contract Calculator
(1) WECC rated path methodology
(2) §-322

L.4 TTC — OTC Determination

All transfer capabilities are developed to ensure that power flows are within their respective operating
limits, both pre-Contingency and post-Contingency. Operating limits are developed based on thermal,
voltage and stability concerns according to industry reliability criteria (WECC/NERC) for transmission
paths. The process for developing TTC or OTC is the same with the exception of inclusion or exclusion of
operating Constraints based on system conditions being studied. Accordingly, further description of the
process to determine either OTC or TTC will refer only to TTC.

L4.1 Transfer capabilities for studied configurations may be used as a maximum transfer
capability for similar conditions without conducting additional studies. Increased transfer capability for
similar conditions must be supported by conducting appropriate studies.

L.4.1.2 At ISO, studies for all major inter-area paths (mostly 500 kV) OTC are governed by the
California Operating Studies Subcommittee (OSS) as one of four sub-regional Study Groups of the
WECC OTCPC (i.e., for California Sub-region), which provides detailed criteria and methodology. For
transmission system elements below 500 kV the methodology for calculating these flow limits is detailed
in C.4.3 and is applicable to the operating horizon.

Issued by: Charles A. King, PE, Vice President of Market Development and Program Management
Issued on: October 11, 2007 Effective: October 11, 2007



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 785D

L.4.2 Transfer capability may be limited by the physical and electrical characteristics of the
systems including any one or more of the following:

= Thermal Limits — Thermal limits establish the maximum amount of electric current that a
transmission line or electrical facility can conduct over a specified time-period as established
by the Transmission Owner.

= Voltage Limits — System voltages and changes in voltages must be maintained within the
range of acceptable minimum and maximum limits to avoid a widespread collapse of system
voltage.

= Stability Limits — The transmission network must be capable of surviving disturbances
through the transient and dynamic time-periods (from milliseconds to several minutes,
respectively) following the disturbance so as to avoid generator instability or uncontrolled,
widespread interruption of electric supply to customers.

L.4.3 Determination of transfer capability is based on computer simulations of the operation
of the interconnected transmission network under a specific set of assumed operating conditions. Each
simulation represents a single “snapshot” of the operation of the interconnected network based on the
projections of many factors. As such, they are viewed as reasonable indicators of network performance
and may ultimately be used to determine Available Transfer Capability. The study is meant to capture the
worst operating scenario based on the RTE experience and good engineering judgment.

L.4.3.1 System Limits — The transfer capability of the transmission network may be limited by
the physical and electrical characteristics of the systems including thermal, voltage, and stability
consideration. Once the critical Contingencies are identified, their impact on the network must be
evaluated to determine the most restrictive of those limitations. Therefore, the TTC, becomes:

TTC, = lesser of {Thermal Limit, Voltage Limit, Stability Limit} following N-1orst

L.4.3.2 Parallel path flows will be considered in determining transfer capability and must be
sufficient in scope to ensure that limits throughout the interconnected network are addressed. In some
cases, the parallel path flows may result in transmission limitations in systems other than the transacting
systems, which can limit the TTC between two transacting areas. This will be labeled TTC,. Combined
with C.4.3.1 above TTC becomes:

TTC = lesser of {TTC4 or TTC,)

L.5 Developing a Power Flow Base-Case

L.5.1 Base-cases will be selected used to model reality to the greatest extent possible
including attributes like area Generation, area load, intertie flows, etc. At other times (e.g., studying
longer range horizons), it is prudent to stress a base-case by making one or more attributes (load,
Generation, line flows, path flows, etc.) of that base-case more extreme than would otherwise be
expected.

L.5.2. Power Flow Base-Cases Separated By Geographic Region
The standard RTE base-cases are split into five geographical regions in the ISO Controlled Grid including
the Bay Area, Fresno Area, North Area, SDG&E Area, and SCE Area.
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L.5.3. Power Flow Base-Cases Selection Methodology
The RTE determines the studied geographical area of the procedure. This determines the study base-
cases from the Bay Area, Fresno Area, North Area, SCE Area, or SDG&E Area.

The transfer capability studies may require studying a series of base-cases including both peak and off-
peak operation conditions.

L.5.4 Update a Power Flow Base-Case

After the RTE has obtained one or more base-case studies, the base-case will be updated to represent
the current grid conditions during the applicable season. The following will be considered to update the
base-cases:

= Recent Transmission Network Changes and Updates
= Qverlapping Scheduled and Forced Outages

= Area Load Level

= Maijor Path Flows

= Generation level

= Voltage Levels

= Operating Requirements

L.54.1 Outage Consideration
Unless detailed otherwise, the RTE considers modeling outages of:

®  Transmission lines, 500 kV

=  Transformers, 500/230 kV

= |arge Generating Units

= Generating Units within the studied area

® Transmission elements within the studied area

At the judgment of the RTE, only the necessary outages will be modeled to avoid an unnecessarily
burdensome and large number of base-cases.

L.5.4.2 Area Load Level

Base-case demand levels should be appropriate to the current studied system conditions and customer
demand levels under study and may be representative of peak, off-peak or shoulder, or light demand
conditions. The RTE estimates the area load levels to be utilized in the peak, partial-peak and/or off-peak
base-cases. The RTE will utilize the current ISO load forecasting program (e.g., ALFs), ProcessBook (PI)
or other competent method to estimate load level for the studied area. Once the RTE has determined the
correct load levels to be utilized, the RTE may scale the scale the base-case loads to the area studied, as
appropriate.

L.5.4.3 Modify Path Flows

The scheduled electric power transfers considered representative of the base system conditions under
analysis and agreed upon by the parties involved will be used for modeling. As needed, the RTE may
estimate select path flows depending on the studied area. In the event that it is not possible to estimate
path flows, the RTE will make safe assumptions about the path flows. A safe assumption is more
extreme or less extreme (as conservative to the situation) than would otherwise be expected.

If path flow forecasting is necessary, if possible the RTE will trend path flows on previous similar days.
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L.54.4 Generation Level

Utility and non-utility Generating Units will be updated to keep the swing Generating Unit at a reasonable
level. The actual unit-by-unit Dispatch in the studied area is more vital than in the un-studied areas. The
RTE will examine past performance of select Generating Units to estimate the Generation levels, focusing
on the Generating Units within the studied area. In the judgment of the RTE, large Generating Units
outside the studied area will also be considered.

L.5.4.5 Voltage Levels
Studies will maintain appropriate voltage levels, based on operation procedures for critical buses for the
studied base-cases. The RTE will verify that bus voltage for critical busses in within tolerance. If a bus
voltage is outside the tolerance band, the RTE will model the use of voltage control devices (e.g.,
synchronous condensers, shunt capacitors, shunt reactors, series capacitors, generators).
L.6 Contingency Analysis
The RTE will perform Contingency analysis studies in an effort to determine the limiting conditions,
especially for scheduled Outages, including pre- and post-Contingency power flow analysis modeling pre-
and post-Contingency conditions and measuring the respective line flows, and bus voltages.
Other studies like reactive margin and stability may be performed as deemed appropriate.
L.6.1 Operating Criteria and Study Standards
Using standards derived from NERC and WECC Reliability Standards and historical operating
experience, the RTE will perform Contingency analysis with the following operating criteria:
Pre-Contingency
= All pre-Contingency line flows shall be at or below their normal ratings.
= All pre-Contingency bus voltages shall be within a pre-determined operating range.
Post-Contingency

= All post-Contingency line flows shall be at or below their emergency ratings.

= All post-Contingency bus voltages shall be within a pre-determined operating range.
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The RTE models the following Contingencies:

= Generating Unit Outages (including combined cycle Generating Unit Outages which are
considered single Contingencies).

= Line Outages

= Line Outages combined with one Generating Unit Outage
= Transformer Outages

= Synchronous condenser Outages

= Shunt capacitor or capacitor bank Outages

= Series capacitor Outages

= Static VAR compensator Outages

=  Bus Outages — bus Outages can be considered for the following ongoing Outage
conditions.

O For a circuit breaker bypass-and-clear Outage, bus Contingencies shall be taken
on both bus segments that the bypassed circuit breaker connects to.

O For a bus segment Outage, the remaining parallel bus segment shall be
considered as a single Contingency.

O Credible overlapping Contingencies — Overlapping Contingencies typically
include transmission lines connected to a common tower or close proximity in the
same right-of-way.

L.6.2 Manual Contingency Analysis

If manual Contingency analysis is used, the RTE will perform pre-Contingency steady-state power flow
analysis and determines if pre-Contingency operating criteria is violated. If pre-Contingency operating
criteria cannot be preserved, the RTE records the lines and buses that are not adhering to the criteria. If
manual post-Contingency analysis is used the RTE obtains one or more Contingencies in each of the
base cases. For each Contingency resulting in a violation or potential violation in the operating criteria
above, the RTE records the critical post-Contingency facility loadings and bus voltages.

L.6.3 Contingency Analysis Utilizing a Contingency Processor
For a large area, the RTE may utilize a Contingency processor.

L.6.4 Determination of Crucial Limitations

After performing Contingency analysis studies, the RTE analyzes the recorded information to determine
limitations. The limitations are conditions where the pre-Contingency and/or post-Contingency operating
criteria cannot be conserved and may include a manageable overload on the facilities, low post-
Contingency bus voltage, etc. If no crucial limitations are determined, the RTE determines if additional
studies are necessary.
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L.7 Traditional Planning Methodology to Protect Against Violating Operating Limits
After performing Contingency analysis studies, the RTE next develops the transfer capability and
develops procedures, nomograms, RMR Generation requirements, or other constraints to ensure that
transfer capabilities respect operating limits.

L.8 Limits for Contingency Limitations

Transfer limits are developed when the post-Contingency loading on a transmission element may breach
the element’s emergency rating. The type of limit utilized is dependent on the application and includes
one of the following limits:

= Simple Flow Limit - best utilized when the derived limit is repeatable or where parallel
transmission elements feed radial load.

= RAS or SPS - existing remedial action schemes (RAS) or special protection systems
(SPS) may impact the derivation of simple flow limits. When developing the limit, the
RTE determines if the RAS or SPS will be in-service during the Outage and factors the
interrelationship between the RAS or SPS and the derived flow limit. RTE will update the
transfer limits in recognition of the changing status and/or availability of the RAS or SPS.
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ISO TARIFF APPENDIX M

Transmission Rights/Curtailment Instructions Template
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TRANSMISSION RIGHTS/CURTAILMENT INSTRUCTIONS TEMPLATE

[a single number]

(a) Contract Ref #

(b) Ind Imp

[yes/no]

[phone number]

[name(s)]

(c) Contact Person

Original Sheet No. 787

Submitted By PTO:
Date Received By ISO:
Date Accepted By ISO:

(e) Path Name(s) and Location(s)

(i)(j) Types and Amounts

(n)

of Transmission Service (k)DA (1) HA (m) RT Service

Period
(d) Contract Path POR Zone |POD Zone |(f) Party |(g) SC ID|(h) Firm /1/ |CF /1/ |N-F (hour- (minutes) |(yes/no) [Beginni [Ending

Name(s)/Number(s) [Name(s) ER/NCR ending) ng

[name/number 1] [zone name] [zone [party 1] [iscid 1] [er] [MW]  [MW]  [[MW] [1400] [30] [yes] [hh/dd/ [[hh/dd/
name] lparty 2] [scid2] |ncr] - - “1] [n/a] [no]  [Mm/yyl mmiyy]

[party n] [iscid n] [fer] (1 1 [*] [20]  [yes] H H

[name/number 2] [zone name] ([zone [party 1] [[scid 1] [er] [MW]  [MW] [[MW] [1400] [20] [yes] ["] ["]

name] [party 2] [[scid 2] |[ncr] [“1 [(“1 [°1 [n/a] [no] ["] ["]

[party n] [[scidn] [er] [“1 [“1 [“] [20] [yes] ["] ["]

[name/number n] [zone name] [zone [party 1] |[[scid 1] [er] [MW]  [MW] [[MW] [1500] [20] [yes] ["] ["]

name] [party 2] [[scid 2] |ncr] [“1 [“1 1 [n/a] [no] ["] ["]

[party n] [[scidn] [er] [“1 [(“1 1 [20] [yes] ["] ["]

here.]

(0) Non-Emergency Curtailments
[If other than pro rata, attach spreadsheet for ISO to use in allocating curtailments to rights holders between the indicated Zones. Otherwise, indicate "pro rata"

(p) Emergency Curtailments
[Describe special procedures/requirements here. Indicate "N/A" if none.]

/1/ Priorities for firm and conditional firm transmission service are indicated in Schedules using Adjustment Bids as
described in the SP.
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[Not Used]
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B1

B2

B21

B211

B22

PART B
GRID OPERATIONS CHARGE COMPUTATION
Purpose of charge

The Grid Operations Charge is a charge which recovers Redispatch costs incurred due to
Intra-Zonal Congestion pursuant to Section 27.1.3 of the ISO Tariff. The Grid Operations
Charge is paid by or charged to Scheduling Coordinators in order for the ISO to recover
and properly redistribute the costs of adjusting the Balanced Schedules submitted by
Scheduling Coordinators.

Fundamental formulae
Payments to Scheduling Coordinators with incremented schedules

When it becomes necessary for the ISO to increase the output of a Scheduling
Coordinator’s Generating Unitj or System Resource; or reduce a Curtailable Demandj in

order to relieve Congestion within a Zone, the ISO will pay the Scheduling Coordinator.
The amount that ISO pays the Scheduling Coordinatorj is the price specified in the

Scheduling Coordinator’s Imbalance Energy bid for the Generating Unitj or System
Resource; or Curtailable Demandj multiplied by the quantity of Energy Dispatched. The
formula for calculating the payment to Scheduling Coordinator;j for each blockp of Energy
of its bid curve in Trading Intervalt is:

INC; = adjincyy * Aincyis

Total Payment for Trading Interval

The formula for calculating payment to Scheduling Coordinatorj whose Generating Unitj
or System Resource; has been increased or Curtailable Demand;j reduced for all the
relevant blocksp of Energy in the Imbalance Energy bid curve of that Generating Unit or
System Resource or Curtailable Demand in the same Trading Intervalt is:

PayTljjt = z INCyjt
b

Charges to Scheduling Coordinators with decremented schedules

When it becomes necessary for the ISO to decrease the output of a Scheduling
Coordinator’s Generating Unitj or System Resource; in order to relieve Congestion within

a Zone, the ISO will make a charge to the Scheduling Coordinator. The amount that the
ISO will charge Scheduling Coordinatorj for decreasing the output of Generating Unitj is
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B221

B 23

B24

B25

the decremental reference price specified for the Scheduling Coordinator as determined
in accordance with Section 27.1.1.6.1 multiplied by the quantity of Energy Dispatched.
The amount that the ISO will charge Scheduling Coordinatorj for decreasing the output of
System Resource; is the price specified in the Scheduling Coordinator’s Imbalance
Energy bid for System Resource; multiplied by the quantity of Energy Dispatched. The
formula for calculating the charge to Scheduling Coordinator; for each blockp of Energy in
its decremental reference price or Imbalance Energy Bid in Trading Intervalt is:

DEC; = adjdecbijt * Adec:,mjt

Total Charge for Trading Interval

The formula for calculating the charge to Scheduling Coordinatorj whose Generating Unit;
or System Resource; has been decreased for all the relevant blocksp of Energy at the
decremental reference price for Generating Unitj, or Imbalance Energy bid for System
Resource; in the same Trading Intervaly is:

ChargeTl, = > DEC,
b

Not Used
Net ISO Redispatch costs

The Trading Interval net Redispatch cost encountered by ISO to relieve Intra-Zonal
Congestion is the sum of the amounts paid by the ISO to those Scheduling Coordinators
whose Generation or System Resource was increased or Curtailable Demand was
decreased during the Trading Interval less the sum of the amounts received by the ISO
from those Scheduling Coordinators whose Generating Units or System Resource were
decreased during the Trading Interval. The fundamental formula for calculating the net
Redispatch cost is:

REDISP =2 PayTl;j; -2 ChargeTl;;
i i

CONGt

Note that REDISPCONGt can be either positive or negative. This means that it is

possible for the ISO to generate either a net cost or a net income, for any given Trading
Interval. In the event the ISO does not make use of equal amounts of incremental and
decremental dispatched MWHSs, then the net Redispatch cost becomes the sum of the
amounts paid (or charged) by the ISO to those Scheduling Coordinators whose
Generation or System Resource was increased (or decreased) or Curtailable Demand
was decreased (or increased) during the Trading Interval less the sum of the amounts
received by the ISO from Scheduling Coordinators through the Imbalance Energy Market.

Grid Operations Price

The grid operations price is the Trading Interval rate used by the ISO to apportion net
Trading Interval Redispatch costs to Scheduling Coordinators within the Zone with Intra-
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Zonal Congestion. The grid operations price is calculated using the following
REDISPconG
GOP, = :

Z QChargejt + Z Export j;
i

formula:

J
B 2.6 Grid Operations Charge

The Grid Operations Charge is the vehicle by which the ISO recovers the net Redispatch
costs. ltis allocated to each Scheduling Coordinator in proportion to the Scheduling
Coordinator’s Demand in the Zone with Intra-Zonal Congestion and exports from the
Zone with Intra-Zonal Congestion. The formula for calculating the Grid Operations
Charge for Scheduling Coordinatorj in Trading Intervalt is:

GOC , = GOP:* (QCharge,, + EXPORT, )

B3 Meaning of terms of formulae
B3.1 INChijt - $

The payment from the ISO due to Scheduling Coordinatorj whose Generating Unitj or
System Resource; is increased or Curtailable Loadj is reduced within a blockp of Energy
in its Imbalance Energy bid in Trading Intervalt in order to relieve Intra-Zonal Congestion.

B 3.2 adjincpijt - $/MWh

The incremental cost for the rescheduled Generating Unitj or System Resource; or
Curtailable Loadj taken from the relevant blockp of Energy in the Imbalance Energy bid
submitted by the Scheduling Coordinatorj or generated by the ISO for the Trading
Intervaly.

B 3.3 Ainchijt - MW

The amount by which the Generating Unitj or System Resource; or Curtailable Load; of
Scheduling Coordinatorj for Trading Intervalt is increased by the ISO within the relevant
blockp of Energy in its Imbalance Energy bid.

B 3.4 PayTljit - $

The Trading Interval payment to Scheduling Coordinatorj whose Generating Unitj has
been increased or System Resource; or Curtailable Loadj reduced in Trading Interval; of
the Trading Day.

B 3.5 DEChijt - $

The charge to Scheduling Coordinatorj whose Generating Unitj or System Resource; is
decreased for Trading Intervalt within a blockp of Energy at the decremental reference
price for Generating Unitj or in the Imbalance Energy bid for System Resource;.

B 3.6 adjdechpijt - ¥MWh
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B 3.7

B 3.8

B 3.9

B 3.10

B 3.10.1

B 3.10.2

B 3.11

B 3.12

B 3.13

B 3.14

B 3.15

The decremental cost for the rescheduled Generating Unitj or System Resource; taken
from the relevant blockp of Energy at the decremental reference price for Generating
Unitj or Imbalance Energy bid for System Resource; submitted by Scheduling
Coordinatorj or generated by the ISO for the Trading Intervalt.

Adecpijt - MW

The amount by which the Generating Unitj or System Resource; of Scheduling
Coordinatorj for Trading Intervalt is decreased by ISO within the relevant blocky, of
Energy at the decremental reference price for Generating Unitj or Imbalance Energy bid
for System Resource;.

ChargeTljjt - $

The Trading Interval charge to Scheduling Coordinatorj whose Generating Unitj or
System Resource; has been decreased in Trading Intervalt of the Trading Day.

Not Used
Not Used
Not Used
Not Used
REDISPCONGt - $

The Trading Interval net cost to ISO to redispatch in order to relieve Intra-Zonal
Congestion during Trading Intervals.

GOP¢ - $/MWh

The Trading Interval grid operations price for Trading Intervalt used by the ISO to recover
the costs of Redispatch for Intra-Zonal Congestion Management.

GOCjt - $

The Trading Interval Grid Operations Charge by the ISO for Trading Intervalt for
Scheduling Coordinatorj in the relevant Zone with Intra-Zonal Congestion.

QCHARGE;jt — MWh

The Trading Interval metered Demand within a Zone for Trading Intervalt for Scheduling
Coordinatorj whose Grid Operations Charge is being calculated.

EXPORTjt — MWh

The total Energy for Trading Intervali exported from the Zone to a neighboring Control
Area by Scheduling Coordinator;j.
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Ci1

c2

c21

PART C

ANCILLARY SERVICES CHARGES COMPUTATION

Purpose of charges

The Ancillary Services charges reimburse the ISO for the costs of purchasing Ancillary
Services in the Day-Ahead and Hour-Ahead Markets. Each Scheduling Coordinator that
does not self-provide Ancillary Services must purchase these services from the ISO. The
ISO will in turn purchase these Ancillary Services from Scheduling Coordinators in the
markets. Ancillary Services purchased and resold by the ISO includes Regulation,
Spinning Reserve, Non-Spinning Reserve, and Replacement Reserve. Any references in
this Part C to the Ancillary Service "Regulation" shall be read as referring to "Regulation
Up" or "Regulation Down".

This Part C also addresses the payments by ISO to Scheduling Coordinators for the
Dispatch of energy from Dispatched Ancillary Services Units and for the Dispatch of
Supplemental Energy in the Real Time Market. The ISO recovers the costs of real-time
Dispatch of such energy through the Imbalance Energy charges described in Part D of
this Appendix.

The reference to a Scheduling Coordinator by Zone refers to the Demand of that
Scheduling Coordinator which is located in the Zone. A Generation Unit, Load, or
System Resource located in another Control Area is considered to be located in the Zone
in which its contract path enters the ISO Controlled Grid.

The ISO will purchase Ancillary Services for each Trading Interval in both the Day-Ahead
and Hour-Ahead Markets. Separate payments will be calculated for each service for
each Trading Interval and in each market for each Generating Unit, Load and System
Resource. The ISO will then calculate a total payment for each Scheduling Coordinator
for each Trading Interval for each service for each Zone in each market for all the
Generating Units, Loads and System Resources that the Scheduling Coordinator
represents. The ISO will charge Scheduling Coordinators for Ancillary Services, other
than for energy, which they purchase from the ISO by calculating and applying charges to
each Scheduling Coordinator for each Trading Interval for each service in each Zone in
each market.

The ISO will allocate the Ancillary Services capacity charges, for both the Day-Ahead
Market and the Hour-Ahead Market, on a Zonal basis if the Day-Ahead Ancillary Services
Market is procured on a Zonal basis. The ISO will allocate the Ancillary Services
capacity charges, for both the Day-Ahead Market and the Hour-Ahead Market, on an ISO
Control Area wide basis if the Day-Ahead Ancillary Services Market is defined on an ISO
Control Area wide basis.

Fundamental formulas

ISO payments to Scheduling Coordinators
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ca1l1 Day-Ahead Market

(a) Regulation. When the ISO purchases Regulation capacity in the Day-Ahead
Market, Scheduling Coordinators for Generating Units that provide this capacity
will receive payments for each Trading Interval of the Day-Ahead Market. The
payment for a given Generating Unit which provides Regulation capacity over a
given Trading Interval will be the total quantity of Regulation capacity provided
times the Zonal Market Clearing Price for that Trading Interval in that Zone. The
required Regulation capacity is defined in Appendix A. Regulation Up and
Regulation Down payments shall be calculated separately. This payment for
Scheduling Coordinator j for providing Regulation Up capacity from a resource i
in Zone x for Trading Interval t is calculated as follows:

AGCUpPayDA;;; =AGCUpQDA;, * PAGCUpDA,q

This payment for Scheduling Coordinator j for providing Regulation Down
capacity from a resource i in Zone x for Trading Interval t is calculated as follows:

AGCDownPayDA;,; = AGCDownQDAj; * PAGCDownDA,;

The total Regulation Up payment to each Scheduling Coordinator for a given
Trading Interval in the Day-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval. This payment
for Scheduling Coordinator j in Zone x for Trading Interval t is calculated as
follows:

AGCUpPayTotalDAj« = . AGCUpPayDAj
i

The total Regulation Down payment to each Scheduling Coordinator for a given
Trading Interval in the Day-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval. This payment
for Scheduling Coordinator j in Zone x for Trading Interval t is calculated as
follows:

AGCDownPayTotalDAjx = 3 AGCDownPayDAijxt

(b) Spinning Reserve. When ISO purchases Spinning Reserve capacity in the Day-
Ahead Market. Scheduling Coordinators for Generating Units and System
Resources that provide this capacity will receive payments for each Trading
Interval of the Day-Ahead Market. The payment for a given Generating Unit or
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(d)

System Resource which provides Spinning Reserve capacity over a given
Trading Interval will be the total quantity of Spinning Reserve capacity provided
times the Zonal Market Clearing Price for that Trading Interval in that Zone. The
required Spinning Reserve capacity is defined in Appendix A. This payment for
Scheduling Coordinator j for providing Spinning Reserve capacity from a
resource i in Zone x for Trading Interval t is calculated as follows:

SpinPayDA , = SpinQDA ;, * PSpinDA

ijxt
The total Spinning Reserve payment to each Scheduling Coordinator for a given
Trading Interval in the Day-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval. This payment
for Scheduling Coordinator j in Zone x for Trading Interval t is calculated as
follows:

SpinPayTotalDA,, = ZSpinPayDAXt

Non-Spinning Reserve. When the ISO purchases Non-Spinning Reserve capacity in the

Day-Ahead Market, Scheduling Coordinators for Generating Units, Loads and System
Resources that provide this capacity will receive payments for each Trading Interval of
the Day-Ahead Market. The payment for a given Generating Unit, Load or System
Resource which provides Non-Spinning Reserve capacity over a given Trading Interval
will be the total quantity of Non-Spinning Reserve capacity provided times the Zonal
Market Clearing Price for that Trading Interval in that Zone. The required Non-Spinning
Reserve capacity is defined in Appendix A. This payment for Scheduling Coordinator j
for providing Non-Spinning Reserve capacity from a resource i in Zone x for Trading
Interval t is calculated as follows:

NonSpinPayDA,, = NonSpinQDA,,, * PNonSpinDA,,

(d)

The total Non-Spinning Reserve payment to each Scheduling Coordinator for a
given Trading Interval in the Day-Ahead Market for all the resources that it
represents in a given Zone is calculated by summing all the payments for the
resources of the Scheduling Coordinator in the Zone for the Trading Interval.
This payment for Scheduling Coordinator j in Zone x for Trading Interval t is
calculated as follows:

NonSpinPayTotalDA,, = > NonSpinPayDA,,

Replacement Reserve. When the ISO purchases Replacement Reserve
capacity in the Day-Ahead Market, Scheduling Coordinators for Generating
Units, Loads and System Resources that provide this capacity will receive
payments for each Trading Interval of the Day-Ahead Market. The payment for a
given Generating Unit, Load or System Resource which provides Replacement
Reserve capacity over a given Trading Interval will be the total
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quantity of Replacement Reserve capacity provided times the Zonal Market
Clearing Price for that Trading Interval in that Zone. The required Replacement
Reserve capacity is defined in Appendix A. This payment for Scheduling
Coordinator j for providing Replacement Reserve capacity from a resource i in
Zone x for Trading Interval t is calculated as follows:

ReplPayDA,,, = ReplQDA,, * PRepIDA,

The total Replacement Reserve payment to each Scheduling Coordinator for a
given Trading Interval in the Day-Ahead Market for all the resources that it
represents in a given Zone is calculated by summing all the payments for the
resources of the Scheduling Coordinator in the Zone for the Trading Interval.
This payment for Scheduling Coordinator j in Zone x for Trading Interval t is
calculated as follows:

ReplPayTotalDA,, = Y ReplPayDA,,

c21.2 Hour-Ahead Market

(@)

Regulation. When the ISO purchases Regulation capacity in the Hour-Ahead
Market, Scheduling Coordinators for Generating Units that provide this capacity
will receive payment for the Trading Interval of the Hour-Ahead Market. The
payment for a given Generating Unit which provides Regulation capacity over the
Trading Interval will be the total quantity of Regulation capacity provided times
the Zonal Market Clearing Price for that Trading Interval in that Zone. The
required Regulation capacity is defined in Appendix A. Regulation Up and
Regulation Down payments shall be calculated separately. This payment for
Scheduling Coordinator j for providing Regulation Up capacity from a resource i
in Zone x for Trading Interval t is calculated as follows:

AGCUpPayHAijxt = AGCUPQIHAjjxt * PAGCUpHAt

This payment for Scheduling Coordinator j for providing Regulation Down
capacity from a resource i in Zone x for Trading Interval t is calculated as follows:

AGCDownPayHA;,; = AGCDownQIHA;; * PAGCDownHA,;

When a Scheduling Coordinator buys back, in the Hour-Ahead Market,
Regulation capacity which it sold to the ISO in the Day-Ahead Market, the
payment which the ISO receives will be the total quantity of Regulation capacity
bought back times the Zonal Hour-Ahead Market Clearing Price for that Trading
Interval in that Zone.
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This payment to the ISO from Scheduling Coordinator j to buy back Regulation
Up capacity from a resource i in Zone x for Trading Interval t is calculated as
follows:

AGCUpReceiveHAjjxt = AGCUPQDHAjjxt * PAGCUpHAt

This payment to the ISO from Scheduling Coordinator j to buy back Regulation
Down capacity from a resource i in Zone x for Trading Interval t is calculated as
follows:

AGCDownReceiveHAj,; = AGCDownQDHA;; * PAGCDownHA

The total Regulation payment for the Trading Interval of the Hour-Ahead Market
to each Scheduling Coordinator for all the resources that it represents in a given
Zone is calculated by summing all the payments for the resources of the
Scheduling Coordinator in the Zone for the Trading Interval and then deducting
therefrom any amount payable by the Scheduling Coordinator to the ISO for
Regulation bought back by the Scheduling Coordinator from the ISO in the Hour-
Ahead Market for the Trading Interval on behalf of resources located in the Zone.
This payment for Scheduling Coordinator j in Zone x for Trading Interval t is
calculated as follows:

AGCDownPayTotalHAjxt = > AGCDownPayHAijxt — > AGCDownReceiveHAijxt

AGCUpPayTotalHAjx = 2, AGCUpPayHA,, — . AGCUpReceiveHAix

(b)

Spinning Reserve. When the ISO purchases Spinning Reserve capacity in the
Hour-Ahead Market, Scheduling Coordinators for Generating Units and System
Resources that provide this capacity will receive payments for the Trading
Interval of the Hour-Ahead Market. The payment for a given Generating Unit or
System Resource which provides Spinning Reserve capacity over the Trading
Interval will be the total quantity of Spinning Reserve capacity provided times the
Zonal Market Clearing Price for that Trading Interval in that Zone. This payment
for Scheduling Coordinator j for providing Spinning Reserve capacity from a
resource i in Zone x for Trading Interval t is calculated as follows:

SpinPayHAjjxt = SpinQIHAjjxt * PSpinHAxt

When a Scheduling Coordinator buys back in the Hour-Ahead Market Spinning
Reserve capacity which it sold to the ISO in the Day-Ahead Market, the payment
which the ISO receives will be the total quantity of Spinning Reserve capacity
bought back times the Zonal Hour-Ahead Market Clearing Price for that Trading
Interval in that Zone.
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()

This payment to the ISO from Scheduling Coordinator j to buy back Spinning
Reserve capacity from a resource i in Zone x for Trading Interval t is calculated
as follows:

SpinReceiveHAjjxt = SpinQDHAjjxt * PSpinHAxt

The total Spinning Reserve payment to each Scheduling Coordinator for the
Trading Interval of the Hour-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval and then
deducting therefrom any amount payable by the Scheduling Coordinator to the
ISO for Spinning Reserve bought back by the Scheduling Coordinator from the
ISO in the Hour-Ahead Market for the Trading Interval on behalf of resources
located in the Zone. This payment for Scheduling Coordinator j in Zone x for
Trading Interval t is calculated as follows:

SpinPayTotalHA,, = > SpinPayHA,, — > SpinReceiveHA,

Non-Spinning Reserve. When the ISO purchases Non-Spinning Reserve
capacity in the Hour-Ahead Market, Scheduling Coordinators for Generating
Units, Loads and System Resources that provide this capacity will receive
payment for the Trading Interval of the Hour-Ahead Market. The payment for a
given Generating Unit, Load or System Resource which provides Non-Spinning
Reserve capacity over the Trading Interval will be the total quantity of Non-
Spinning Reserve capacity provided times the Zonal Market Clearing Price for
that Trading Interval in that Zone. This payment for Scheduling Coordinator j for
providing Non-Spinning Reserve capacity from a resource i in Zone x for Trading
Interval t is calculated as follows:

NonSpinPayHAjjxt = NonSpinQIHAjjxt * PNonSpinHAx¢

When a Scheduling Coordinator buys back in the Hour-Ahead Market Non-
Spinning Reserve capacity which it sold to the ISO in the Day-Ahead Market, the
payment which the ISO receives will be the total quantity of Non-Spinning
Reserve capacity bought back times the Zonal Hour-Ahead Market Clearing
Price for that Trading Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy back Non-
Spinning Reserve capacity from a resource i in Zone x for Trading Interval t is
calculated as follows:

NonSpinReceiveHAjjxt = SpinQDHAjjxt * PNonSpinHAx¢

The total Non-Spinning Reserve payment to each Scheduling Coordinator for the
Trading Interval of the Hour-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval and then
deducting therefrom any amount payable by the Scheduling
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(d)

Coordinator to the ISO for Non-Spinning Reserve bought back by the Scheduling
Coordinator from the ISO in the Hour-Ahead Market for the Trading Interval on
behalf of resources located in the Zone. This payment for Scheduling
Coordinator j in Zone x for Trading Interval t is calculated as follows:

NonSpinPayTotalHA,,, = > NonSpinPayHA,, — > NonSpinReceiveHA,,

Replacement Reserve. When the ISO purchases Replacement Reserve
capacity in the Hour-Ahead Market, Scheduling Coordinators for Generating
Units, Loads and System Resources that provide this capacity will receive
payments for the Trading Interval of the Hour-Ahead Market. The payment for a
given Generating Unit, Load or System Resource which provides Replacement
Reserve capacity over the Trading Interval will be the total quantity of
Replacement Reserve capacity provided times the Zonal Market Clearing Price
for that Trading Interval in that Zone. This payment for Scheduling Coordinator j
for providing Replacement Reserve capacity from a resource i in Zone x for
Trading Interval t is calculated as follows:

ReplPayHAjjxt = ReplQIHAjjxt * PRepIHAxt

When a Scheduling Coordinator buys back in the Hour-Ahead Market
Replacement Reserve capacity which it sold to the ISO in the Day-Ahead Market,
the payment which the ISO receives will be the total quantity of Replacement
Reserve capacity bought back times the Zonal Hour-Ahead Market Clearing
Price for that Trading Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy back Replacement
Reserve capacity from a resource i in Zone x for Trading Interval t is calculated
as follows:

ReplReceiveHAjjxt = ReplQDHAjxt * PReplHAxt

The total Replacement Reserve payment to each Scheduling Coordinator for the
Trading Interval of the Hour-Ahead Market for all the resources that it represents
in a given Zone is calculated by summing all the payments for the resources of
the Scheduling Coordinator in the Zone for the Trading Interval and then
deducting therefrom any amount payable by the Scheduling Coordinator to the
ISO for Replacement Reserve bought back by the Scheduling Coordinator from
the ISO in the Hour-Ahead Market for the Trading Interval on behalf of resources
located in the Zone. This payment for Scheduling Coordinator j in Zone x for
Trading Interval t is calculated as follows:

ReplPayTotalHA,, = > ReplPayHA,, — > ReplReceiveHA,,
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c2z2 ISO allocation of charges to Scheduling Coordinators
c221 Day-Ahead Market

(a) Regulation. The ISO will charge the Zonal cost of providing Regulation capacity

(b)

that is not self-provided by Scheduling Coordinators, in the Day-Ahead Market,
through the application of a charge to each Scheduling Coordinator for each
Trading Interval. This charge will be computed by multiplying the Regulation
user rate for the Trading Interval by the Scheduling Coordinator’s Regulation
obligation, for which it has not self-provided, for the same period.

The Zonal Regulation user rate for the Day-Ahead Market is calculated by
dividing the total cost to ISO of purchasing Regulation Capacity within the Zone,
for the Trading Interval, by the total ISO Regulation MW purchases for the
Trading Interval within the Zone. Regulation Up and Regulation Down payments
shall be calculated separately.

The Day-Ahead Regulation Up user rate in Zone x for Trading Interval t is
calculated as follows:

> AGCUpPayTotalDA jy;

AGCUpRateDA; = 2
AGCUpPurchDA;

where,

AGCUpPayTotalDA; = Total Regulation Up payments for the Settlement Period
t in the Day-Ahead Market for the Zone x.

The Day-Ahead Regulation Down user rate in Zone x for Trading Interval t is
calculated as follows:

Z AGCDownPayTotalDAjxt
AGCDownRateDAxt = —

AGCDownPurchDAxt
where,

AGCDownPayTotalDA;; = Total Regulation Down payments for the Settlement
Period t in the Day-Ahead Market for the Zone x.

The Regulation capacity charge for Scheduling Coordinator j in the Day-Ahead
Market in Zone x for Trading Interval t is calculated as follows:

AGCUpChgDA jxt = AGCUpOblig jxt * AGCUpRateDAxt

AGCDownChgDA;; = AGCDownObligj* AGCDownRateDA

Spinning Reserve. The ISO will charge the Zonal cost of providing Spinning
Reserve capacity that is not self-provided by Scheduling Coordinators, in the
Day-Ahead Market, through the application of a charge to each Scheduling
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(©)

Coordinator for each Trading Interval. This charge will be computed by
multiplying the Spinning Reserve capacity user rate for the Trading Interval by
the Scheduling Coordinator’s Spinning Reserve obligation, for which it has not
self-provided, for the same period. The Zonal Spinning Reserve capacity user
rate for the Day-Ahead Market is calculated by dividing the total cost to ISO of
purchasing Spinning Reserve capacity within the Zone, for the Trading Interval,
by the total ISO Spinning Reserve MW purchases for the Trading Interval within
the Zone. The Day-Ahead Spinning Reserve capacity user rate in Zone x for
Trading Interval t is calculated as follows:

Z SpinPayTotalDA jy
SpinRateDAy; = J

SpinPurchDAy;

The Spinning Reserve capacity charge for Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t is calculated as follows:

SpinChgDA,,; = SpinOblig ;,, * SpinRateDA,,

Non-Spinning Reserve. The ISO will charge the Zonal cost of providing Non-
Spinning Reserve capacity that is not self-provided by Scheduling Coordinators,
in the Day-Ahead Market, through the application of a charge to each Scheduling
Coordinator for each Trading Interval. This charge will be computed by
multiplying the Non-Spinning Reserve capacity user rate for the Trading Interval
by the Scheduling Coordinator’'s Non-Spinning Reserve obligation, for which it
has not self-provided, for the same period.

The Zonal Non-Spinning Reserve capacity user rate for the Day-Ahead Market is
calculated by dividing the total cost to ISO of purchasing Non-Spinning Reserve
capacity within the Zone, for the Trading Interval, by the total ISO Non-Spinning
Reserve MW purchases for the Trading Interval within the Zone. The Day-Ahead
Non-Spinning Reserve capacity user rate in Zone x for Trading Interval t is
calculated as follows:

Z NonSpinPayTotalDA jy;
i
NonSpinPurchDA,;

NonSpinRateDAy; =

The Non-Spinning Reserve capacity charge for Scheduling Coordinator j in the
Day-Ahead Market in Zone x for Trading Interval t is calculated as follows:

NonSpinChgDA,,, = NonSpinOblig ;,, * NonSpinRateDA,,
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c222

Hour-Ahead Market

(@)

Requlation. The ISO will charge the Zonal net cost of providing Regulation
capacity that is not self-provided by Scheduling Coordinators, in the Hour-Ahead
Market through the application of a charge to each Scheduling Coordinator for
the Trading Interval concerned. This charge will be computed by multiplying the
Regulation user rate for the Trading Interval by the Scheduling Coordinator’s
Regulation obligation, for which it has not self-provided, for the same period.

The Zonal Regulation capacity user rate for the Hour-Ahead Market is calculated
by dividing the total cost to the ISO of purchasing Regulation capacity within the
Zone less any amounts payable to the ISO by Scheduling Coordinators for
Regulation bought back from the ISO in the Hour-Ahead Market on behalf of
resources located in the Zone, for the Trading Interval, by the total ISO
Regulation capacity MW purchases for the Trading Interval within the Zone.
Regulation Up and Down payments shall be calculated separately. The Hour-
Ahead Regulation Up capacity user rate in Zone x for Trading Interval t is
calculated as follows:

> AGCUpPayTotalHA jy;
AGCUpRateHA,; = —)

AGCUpPurchHA

where,

AGCUpPayTotalHa;.= Totlal Regulation Up payments for the Settlement Period t
in the Hour-Ahead Market for Zone x.

The Hour-Ahead Regulation Down capacity user rate in Zone x for Trading
Interval t is calculated as follows:

Z AGCDownPayTotalHAijxt
AGCDownRateHAxt

AGCDownPurchHAxt

where,

AGCDownPayTotalHA,; = Total Regulation Down payments for the Settlement
Period t in the Hour-Ahead Market for Zone x.

The Regulation capacity charge for Scheduling Coordinator j in the Hour-Ahead
Market in Zone x for Trading Interval t is calculated as follows:

AGCUpChgHAjxt = (AGCUpObligjxt * AGCUpRateHAxt)

AGCDownChgHA: = (AGCDownOblig;. * AGCDownRateHA,)
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(b)

()

(d)

Spinning Reserve. The ISO will charge the Zonal net cost of providing Spinning
Reserve capacity that is not self-provided by Scheduling Coordinators, in the
Hour-Ahead Market, through the application of a charge to each Scheduling
Coordinator for the Trading Interval. This charge will be computed by multiplying
the Spinning Reserve capacity user rate for the Trading Interval by the
Scheduling Coordinator’s Spinning Reserve obligation, for which it has not self-
provided, for the same period. The Zonal Spinning Reserve capacity user rate
for the Hour-Ahead Market is calculated by dividing the total cost to ISO of
purchasing Spinning Reserve capacity within the Zone less any amounts payable
to the ISO by Scheduling Coordinators for Spinning Reserve bought back from
the ISO in the Hour-Ahead Market on behalf of resources located in the Zone, for
the Trading Interval, by the total ISO Spinning Reserve MW purchases for the
Trading Interval within the Zone. The Hour-Ahead Spinning Reserve capacity
user rate in Zone x for Trading Interval t is calculated as follows:

z SpinPayTotalHA jy
SpinRateHA; = J

SpinPurchHA;

The Spinning Reserve capacity charge for Scheduling Coordinator j in the Hour-
Ahead Market in Zone x for Trading Interval t is calculated as follows:

SpinChgHAjxt = (SpinObligjxt * SpinRateHAxt)

Non-Spinning Reserve. The ISO will charge the Zonal net cost of providing Non-
Spinning Reserve capacity that is not self-provided by Scheduling Coordinators, in
the Hour-Ahead Market, through the application of a charge to each Scheduling
Coordinator for the Trading Interval. This charge will be computed by multiplying the
Non-Spinning Reserve capacity user rate for the concerned Trading Interval by the
Scheduling Coordinator’'s Non-Spinning Reserve obligation, for which it has not self-
provided, for the same period. The Zonal Non-Spinning Reserve capacity user rate
for the Hour-Ahead Market is calculated by dividing the total cost to ISO of
purchasing Non-Spinning Reserve capacity within the Zone less any amounts

payable to the ISO by Scheduling Coordinators for Non-Spinning Reserve bought
back from the ISO in the Hour-Ahead Market on behalf of resources in the Zone, for
the Trading Interval, by the total ISO Non-Spinning Reserve MW purchases for the
Trading Interval within the Zone. The Hour-Ahead Non-Spinning Reserve capacity
user rate in Zone x for Trading Interval t is calculated as follows:

D" NonSpinPayTotalHA
NonSpinRateHA , = -

NonSpinObligTotal ,,
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The Non-Spinning Reserve capacity charge for Scheduling Coordinator j in the
Hour-Ahead Market in Zone x for Trading Interval t is calculated as follows:

NonSpinChgHAijxt = (NonSpinObligjxt * NonSpinRateHAxt)
c223 Replacement Reserve

The user rate per unit of Replacement Reserve obligation for each Settlement Period t for
each Zone x shall be as follows:

(PRepResDA,, * OrigReplRegDA,, )+ (PRepResHA,, * OrigRepIReqHA, )
OrigReplReqDA,, + OrigReplReqHA,,

ReplRate,, =

where:

OrigReplReqDA,; = Replacement Reserve requirement net of self-provision in the Day-
Ahead Market before consideration of any substitutions pursuant to Section 8.2.3.6.

OrigReplReqHA,; = Incremental change in the Replacement Reserve requirement net of
self-provision between the Day-Ahead Market and the Hour-Ahead Market before
consideration of any substitutions pursuant to Section 8.2.3.

PRepResDA,; is the Market Clearing Price for Replacement Reserve in the Day-Ahead
Market for Zone x in Settlement Period t.

PRepResHA,; is the Market Clearing Price for Replacement Reserve in the Hour-Ahead
Market for Zone x in Settlement Period t.

For each Settlement Period t, each Scheduling Coordinator shall pay to the ISO
a sum calculated as follows for each Zone x:

ReplRatey * ReplObligj«
where

ReplOblig j = DevReplOblig jx: + RemRepl i - SelfProv j + NetInterSCTrades;:DevReplObligjy is the
Scheduling Coordinator's obligation for deviation Replacement Reserve in Zone x in the
Settlement Period t and RemRepljy is the Scheduling Coordinator's obligation for
remaining Replacement Reserve in Zone x for Settlement Period t.

SelfProvjy is Scheduling Coordinator's Replacement Reserve self-provision in Zone x for
Settlement Period t.

NetInterSCTrades;jy is the sale of Replacement Reserve less the purchase of Replacement
Reserve through Inter-Scheduling Coordinator Trades by Scheduling Coordinator j in
Zone x for Settlement Period t.
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Deviation Replacement Reserve for Scheduling Coordinator i in Zone x for Settlement
Period t is calculated as follows:

If ReplObligTotal, > TotalDeviations,; then:

DevReplObligyjt = {Max[o,ZGenDevijxt] - Min[o,z LoadDev ijxtﬂ
i i

If ReplObligTotal, < TotalDeviations,; then:

. ReplObligTotal .
DevReplOblig ... = X_ x| Max| 0, Y GenDev... |[—Min| 0,) LoadDev.
PEDNG TotalDeviations,, { [ Z‘ ”th ( Z.: ”X‘ﬂ

where,

j
= The deviation between scheduled and actual Energy generation for Generator i
represented by Scheduling Coordinator | in Zone x during Settlement Period t as
referenced in SABP Part D.

TotalDeviations,, = Z[Max(O,z GenDev,, ] - Min[O,z LoadDev;;,, ﬂ GenDevij,

LoadDevjj: = The deviation between scheduled and actual Load consumption for
resource | represented by Scheduling Coordinator in Zone x during Settlement Period t
as referenced in SABP Part D.

DevReplObligy is total deviation Replacement Reserve in Zone x for Settlement Period t.

ReplObligTotaly is total Replacement Reserve Obligation in Zone x for Settlement Period
t.

Remaining Replacement Reserve for Scheduling Coordinator j in Zone x for Settlement
Period t is calculated as follows:

MeteredDemandiy

RemRepl yj =———  *Total Re mRe pl
PIxit TotalMeteredDemandy P

where:

MeteredDemandjy is the Scheduling Coordinator's total metered Demand excluding
exports in Zone x for Settlement Period t.

TotalMeteredDemand,; is total metered Demand excluding exports in Zone x for Settlement
Period t.

TotalRemRepl,; = Max[0,ReplObligTotal,, - DevReplObligy]
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c224 Rational Buyer Adjustments
(a) If, in any Settlement Period, no quantity of Regulation, Spinning Reserve, Non-

Spinning Reserve or Replacement Reserve is purchased in the Day-Ahead
Market or the Hour-Ahead Market due to the operation of Section 8.2.3.6 of the
ISO Tariff, then in lieu of the user rate determined in accordance with Section C
2.2.1,C2.2.2,0r C 2.2.3, as applicable, the user rate for the affected Ancillary
Service for that Settlement Period shall be determined as follows:

(i) If the affected market is a Day-Ahead Market, the user rate for the affected
Ancillary Service shall be set at the lowest capacity reservation price for an
unaccepted qualified capacity bid in a Day-Ahead Market for that Ancillary
Service or for another Ancillary Service that meets the requirements for the
affected Ancillary Service. If there are no such unaccepted bids, the user
rate for the affected Ancillary Service shall be the lowest Market Clearing
Price for the same Settlement Period established in the Day-Ahead Market
for another Ancillary Service that meets the requirements for the affected
Ancillary Service.

(i) If the affected market is an Hour-Ahead Market, the user rate for the affected
Ancillary Service shall be set at the lowest capacity reservation price for an
unaccepted qualified capacity bid in the Hour-Ahead Market for the same
Settlement Period for that Ancillary Service or for another Ancillary Service
that meets the requirements for the affected Ancillary Service. If there are no
such unaccepted bids, the user rate for the affected Ancillary Service shall be
the user rate for the same Ancillary Service in the Day-Ahead Market in the
same Settlement Period.

(b) With respect to each Settlement Period, in addition to the user rates determined
in accordance with Sections C 2.2.1 through C 2.2.3, or Section C 2.2.4(a), as
applicable, each Scheduling Coordinator shall be charged an additional amount
equal to its proportionate share, based on total purchases by Scheduling
Coordinators of Regulation, Spinning Reserve, Non-Spinning Reserve and
Replacement Reserve of the amount, if any, by which (i) the total payments to
Scheduling Coordinators pursuant to Section C 2.1 for the Day-Ahead Market
and Hour-Ahead Market and all Zones, exceed (ii) the total amounts charged to
Scheduling Coordinators pursuant to Sections C 2.2.1 through C 2.2.3, for the
Day-Ahead Market and Hour-Ahead Market and all Zones. If total amounts
charged to Scheduling Coordinators exceed the total payments to Scheduling
Coordinators, each Scheduling Coordinator will be refunded its proportionate
share, based on total purchases by Scheduling Coordinators of Regulation,
Spinning Reserve, Non-Spinning Reserve and Replacement Reserve.

c225 Real-Time Market

(a) The ISO will charge the costs of purchasing Instructed Imbalance Energy output
from Dispatched Spinning Reserve, Non-Spinning Reserve, Replacement
Reserve and Supplemental Energy resources through the Instructed Imbalance
Energy settlement process.
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C3

C31

C3.2

(b) The ISO will charge the costs of purchasing Uninstructed Imbalance Energy
(including incremental and decremental Energy from Generating Units providing
Regulation) through the Uninstructed Imbalance Energy settlement process.

(c) The ISO will charge the costs of Regulation Energy Payment Adjustments as

calculated in accordance with Section 8.11.5 of the ISO Tariff, in accordance with
Section 11.2.9.

Meaning of terms of formulae
AGCUpPayDAijjxt - $

The payment for Scheduling Coordinator j for providing Regulation Up capacity in the
Day-Ahead Market from a resource i in Zone x for Trading Interval t.

AGCDownPayDAjjxt - $

The payment for Scheduling Coordinator j for providing Regulation Down capacity in the
Day-Ahead Market from a resource i in Zone x for Trading Interval t.

AGCUpQDAijxt — MW

The total quantity of Regulation Up capacity provided in the ISO Day-Ahead Market from
resource i by Scheduling Coordinator j in Zone x for Trading Interval t.

AGCDoWNQDAjxt — MW

The total quantity of Regulation Down capacity provided in the ISO Day-Ahead Market from resource i by
Scheduling Coordinator j in Zone x for Trading Interval t.

C3.3

PAGCUpDAt - $/MW

In the case of Capacity made available in accordance with the ISO's Final Day-Ahead
Schedules, the Market Clearing Price for units exempt from FERC Ancillary Service rate
caps or the bid price for those Units subject to the cap for Regulation Up Capacity in the
Day-Ahead Market for Trading Interval t in Zone x. In the case of Capacity not included
in the ISO's Final Day-Ahead Schedules but made available in accordance with amended
Ancillary Services supplier schedules issued in accordance with Section 8.7, the bid price
for the unit for Regulation Up Capacity in Zone x for Trading Interval t.

PAGCDownDAyt - /MW

In the case of Capacity made available in accordance with the ISO's Final Day-Ahead
Schedules, the Market Clearing Price for units exempt from FERC Ancillary Service rate
caps or the bid price for those Units subject to the cap for Regulation Down Capacity in
the Day-Ahead Market for Trading Interval t in Zone x. In the case of Capacity not
included in the ISO's Final Day-Ahead Schedules but made available in accordance with
amended Ancillary Services supplier schedules issued in accordance with Section 8.7,
the bid price for the unit for Regulation Down Capacity in Zone x for Trading Interval t.
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C34

C35

C351

C36

AGCUpPayTotalDAjxt - $

The total payment for Regulation Up capacity to Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t.

AGCDownPayTotalDAjxt - $

The total payment for Regulation Down capacity to Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t.

AGCUpPayHAjjxt - $
The payment for Scheduling Coordinator j for providing incremental (additional to Day-
Ahead) Regulation Up capacity in the Hour-Ahead Market from a resource i in Zone x for

Trading Interval t.

AGCDownPayHAjjxt - $

The payment for Scheduling Coordinator j for providing incremental (additional to Day-
Ahead) Regulation Down capacity in the Hour-Ahead Market from a resource i in Zone x
for Trading Interval t.

AGCUpReceiveHAjjxt - $

The payment from Scheduling Coordinator j for buying back from the ISO in the Hour-
Ahead Regulation Up capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market from a resource i in Zone x for Trading Interval t.

AGCDownReceiveHAjjxt - $

The payment from Scheduling Coordinator j for buying back from the ISO in the Hour-
Ahead Regulation Down capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market from a resource i in Zone x for Trading Interval t.

AGCUpQIHAjjxt — MW

The total quantity of incremental (additional to Day-Ahead) Regulation Up capacity
provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.

AGCDownQIHAjjxt — MW

The total quantity of incremental (additional to Day-Ahead) Regulation Down capacity
provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.
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c37

c371

Cc38

C3.9

AGCUpQDHAjjxt — MW

The total quantity of decremental (less than Day-Ahead) Regulation Up capacity provided
in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in Zone x for
Trading Interval t.

AGCDownQDHAjjxt — MW

The total quantity of decremental (less than Day-Ahead) Regulation Down capacity
provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.

PAGCUpHAt - $/MW

The Market Clearing Price for units exempt from FERC Ancillary Service rate caps or the
bid price for those units subject to the cap for incremental (additional to Day-Ahead)
Regulation Up capacity in the Hour-Ahead Market for Trading Interval t in Zone x. On
buyback condition, MCP applies.

PAGCDownHAt - /MW

The Market Clearing Price for units exempt from FERC Ancillary Service rate caps or the
bid price for those units subject to the cap for incremental (additional to Day-Ahead)
Regulation Down capacity in the Hour-Ahead Market for Trading Interval t in Zone x. On
buyback condition, MCP applies.

AGCUpPayTotalHAjxt - $

The total payment for incremental (additional to Day-Ahead) Regulation Up capacity to
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t, after
deduction of payments from Scheduling Coordinator j for buying back from the ISO in the
Hour-Ahead, Regulation Up capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market in Zone x for Trading Interval t.

AGCDownPayTotalHAjxt - $

The total payment for incremental (additional to Day-Ahead) Regulation Down capacity to
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t, after
deduction of payments from Scheduling Coordinator j for buying back from the ISO in the
Hour-Ahead, Regulation Down capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market in Zone x for Trading Interval t.

AGCUpRateDA¢ - $/MW

The Day-Ahead Regulation Up capacity user rate charged to Scheduling Coordinators by
the ISO in Zone x for Trading Interval t.
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c3.10

Cc311

C3.12

C3.13

AGCDownRateDAyt - $/IMW

The Day-Ahead Regulation Down capacity user rate charged to Scheduling Coordinators
by the ISO in Zone x for Trading Interval t.

AGCUpObligTotalxt — MW

The net total Regulation Up obligation in Zone x for Trading Interval t as defined in
Appendix A. This net total equals the total obligation minus that self-provided.

AGCDownObligTotalxt — MW

The net total Regulation Down obligation in Zone x for Trading Interval t as defined in
Appendix A. This net total equals the total obligation minus that self-provided.

AGCUpChgDAxt - $

The Regulation Up charge for Scheduling Coordinator j in the Day-Ahead Market in Zone
x for Trading Interval t.

AGCDownChgDAjxt - $

The Regulation Down charge for Scheduling Coordinator j in the Day-Ahead Market in
Zone x for Trading Interval t.

AGCUpObligjxt — MW
The net Regulation Up obligation for Scheduling Coordinator j in Zone x for Trading
Interval t as defined in Appendix A. This net obligation equals the obligation minus that

self-provided.

AGCDownObligjxt — MW

The net Regulation Down obligation for Scheduling Coordinator j in Zone x for Trading
Interval t as defined in Appendix A. This net obligation equals the obligation minus that
self-provided.

AGCUpRateHAxt - $/MW

The Hour-Ahead incremental (additional to Day-Ahead) Regulation Up capacity user rate
charged to Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

AGCDownRateHAxt - $/MW

The Hour-Ahead incremental (additional to Day-Ahead) Regulation Down capacity user
rate charged to Scheduling Coordinators by the ISO in Zone x for Trading Interval t.
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C3.14 AGCUpChgHAixt - $

The incremental (additional to Day-Ahead) Regulation Up charge for Scheduling
Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t.

AGCDownChgHAjxt - $

The incremental (additional to Day-Ahead) Regulation Down charge for Scheduling
Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t.

C3.15 EnQPayijxt - $

The payment for Scheduling Coordinator j for Instructed Imbalance Energy output from a
resource i in the Real Time Market in Zone x for Trading Interval t.

C3.16 [NOT USED]
C3.17 [NOT USED]
C3.18 [NOT USED]
C3.19 SpinPayDAjjxt - $

The payment for Scheduling Coordinator j for providing Spinning Reserve capacity in the
Day-Ahead Market from a resource i in Zone x for Trading Interval t.

C3.20 SpinQDAjjxt — MW

The total quantity of Spinning Reserve capacity provided in the Day-Ahead Market by
resource i represented by Scheduling Coordinator j in Zone x for Trading Interval t.

C 3.20A REPAjjxt - $

The Regulation Energy Payment Adjustment payable for real-time incremental or
decremental Energy provided from Regulation resource i of Scheduling Coordinator j in
Zone x in Trading Interval t.

C 3.20B RUPjjxt — MW

The upward Regulation capacity of Regulation resource i in Zone x included in the Final
Schedule for Ancillary Services of Scheduling Coordinator j for Trading Interval t,
weighted in proportion to the ISO’s need for upward Regulation.

C3.20C RDNjjxt — MW

The downward Regulation capacity of Regulation resource i in Zone x included in the
Final Schedule for Ancillary Services of Scheduling Coordinator j for Trading Interval t,
weighted in proportion to the ISO’s need for downward Regulation.
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C 3.20D

C 3.20E

c321

C3.22

Cc3.23

c3.231

CUP — number

The constant established by the ISO and subject to change by resolution of the ISO
Governing Board. Initially this shall be set at 1. The ISO may modify the value of CUP
within a range of 0-1 either generally in regard to all hours or specifically in regard to
particular times of the day, after the ISO Governing Board approves such modifications,
by a notice issued by the Chief Executive Officer of the ISO and posted on the ISO
Internet “Home Page,” at http//www.caiso.com, or such other Internet address as the ISO
may publish from time to time, specifying the date and time from which the modification
shall take effect, which shall be not less than seven (7) days after the Notice is issued.

CDN — number

The constant established by the ISO and subject to change by resolution of the ISO
Governing Board. Initially this shall be set at 1. The ISO may modify the value of CDN
within a range of 0-1 either generally in regard to all hours or specifically in regard to
particular times of the day, after the ISO Governing Board approves such modifications,
by a notice issued by the Chief Executive Officer of the ISO and posted on the ISO
Internet “Home Page,” at http//www.caiso.com, or such other Internet address as the ISO
may publish from time to time, specifying the date and time from which the modification
shall take effect, which shall be not less than seven (7) days after the Notice is issued.

PSpinDAxt -$/MW

In the case of Capacity made available in accordance with the ISO's Final Day-Ahead
Schedules, the Day-Ahead Market Clearing Price for units exempt from FERC Ancillary
Service rate caps or the bid price for those units subject to the cap for Spinning Reserve
Capacity in Zone x for Trading Interval t. In the case of Capacity not included in the
ISO's Final Day-Ahead Schedules but made available in accordance with amended
Ancillary Services supplier schedules issued in accordance with Section 8.7, the bid price
for the unit for Spinning Reserve Capacity in Zone x for Trading Interval t.

SpinPayTotalDAjxt - $

The total payment to Scheduling Coordinator j for Spinning Reserve capacity in the Day-
Ahead Market in Zone x for Trading Interval t.

SpinPayHAjjxt - $

The payment for Scheduling Coordinator j for providing incremental (additional to Day-
Ahead) Spinning Reserve capacity in the Hour-Ahead Market from a resource i in Zone x
for Trading Interval t.

SpinReceiveHA|jxt - $

The payment from Scheduling Coordinator j for buying back from the ISO in the Hour-

Ahead, Spinning Reserve capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market from a resource i in Zone x for Trading Interval t.
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c3.24

C3.25

C3.251

C3.26

C3.27

C3.28

C3.29

C3.30

SpinQIHAjjxt — MW

The total quantity of incremental (additional to Day-Ahead) Spinning Reserve capacity
provided in the Hour-Ahead Market by resource i represented by Scheduling Coordinator
jin Zone x for Trading Interval t.

SpinQDHAjjxt — MW
The total quantity of decremental (less than Day-Ahead) Spinning Reserve capacity

provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.

PSpinHAyt -$/MW

The Hour-Ahead Market Clearing Price for units exempt from FERC Ancillary Service
rate caps or the bid price for those units subject to the cap for incremental (additional to
Day-Ahead) Spinning Reserve capacity in Zone x for Trading Interval t. On Buyback
condition, MCP applies charge for HA.

SpinPayTotalHAxt - $

The total payment to Scheduling Coordinator j for incremental (additional to Day-Ahead)
Spinning Reserve capacity in the Hour-Ahead Market in Zone x for Trading Interval t,
after deduction of payments from Scheduling Coordinator j for buying back from the 1ISO
in the Hour-Ahead, Spinning Reserve capacity which the 1ISO had purchased from
Scheduling Coordinator j in the Day-Ahead Market in Zone x for Trading Interval t.

SpinRateDAxt - $/MW

The Day-Ahead Spinning Reserve capacity user rate charged to Scheduling Coordinators
by the ISO in Zone x for Trading Interval t.

SpinObligTotalxt — MW

The net total Spinning Reserve capacity obligation in Zone x for Trading Interval t as
defined in Appendix A. This net total equals the total obligation minus that self-provided.

SpinChgDAjxt - $

The Spinning Reserve capacity charge for Scheduling Coordinator j in the Day-Ahead
Market in Zone x for Trading Interval t.

SpinObligjxt — MW
The net Spinning Reserve capacity obligation for Scheduling Coordinator j in Zone x for

Trading Interval t as defined in Appendix A. This net obligation equals the obligation
minus that self-provided.
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c331

C3.32

C3.33

C334

C3.35

C3.36

C3.37

Cc337.1

SpinRateHAxt - $/MW

The Hour-Ahead incremental (additional to Day-Ahead) Spinning Reserve capacity user
rate charged to Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

SpinChgHAjxt - $

The incremental (additional to Day-Ahead) Spinning Reserve capacity charge for
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t.

NonSpinPayDAjjxt - $

The payment for Scheduling Coordinator j for providing Non-Spinning Reserve capacity
in the Day-Ahead Market from a resource i in Zone x for Trading Interval t.

NonSpinQDAjjxt — MW

The total quantity of Non-Spinning Reserve capacity provided from resource i in the Day-
Ahead Market by Scheduling Coordinator j in Zone x for Trading Interval t.

PNonSpinDAxt - $/MW

In the case of Capacity made available in accordance with the ISO's Final Day-Ahead
Schedules, the Day-Ahead Market Clearing Price for units exempt from FERC Ancillary
Service rate caps or the bid price for those units subject to the cap for Non-Spinning
Reserve Capacity for Trading Interval t in Zone x. In the case of Capacity not included in
the ISO's Final Day-Ahead Schedules but made available in accordance with amended
Ancillary Services supplier schedules issued in accordance with Section 8.7, the bid price
for the unit for Non-Spinning Reserve Capacity in Zone x for Trading Interval t.

NonSpinPayTotalDAjxt - $

The total payment to Scheduling Coordinator j for providing Non-Spinning Reserve
capacity in the Day-Ahead Market in Zone x for Trading Interval t.

NonSpinPayHAjjxt - $

The payment for Scheduling Coordinator j for providing incremental (additional to Day-
Ahead) Non-Spinning Reserve capacity in the Hour-Ahead Market from a resource i in
Zone x for Trading Interval t.

NonSpinReceiveHAjjxt - $

The payment from Scheduling Coordinator j for buying back from the 1SO in the Hour-

Ahead, Non-Spinning Reserve capacity which the ISO had purchased from Scheduling
Coordinator j in the Day-Ahead Market from a resource i in Zone x for Trading Interval t.
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C3.38

C3.39

Cc3.39.1

C3.40

C341

C3.42

C3.43

C3.44

NonSpinQIHAjjxt — MW

The total quantity of incremental (additional to Day-Ahead) Non-Spinning Reserve
capacity provided from resource i in the Hour-Ahead Market by Scheduling Coordinator j
in Zone x for Trading Interval t.

NonSpinQDHAjjxt — MW

The total quantity of decremental (less than Day-Ahead) Non-Spinning Reserve capacity
provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.

PNonSpinHAxt - $/MW

The Hour-Ahead Zonal Market Clearing Price for units exempt from FERC Ancillary
Service rate caps or the bid price for those units subject to the cap for incremental
(additional to Day-Ahead) Non-Spinning Reserve capacity for Trading Interval t in Zone x.
On Buyback condition, MCP applies.

NonSpinPayTotalHAjxt - $

The total payment to Scheduling Coordinator j for providing incremental (additional to
Day-Ahead) Non-Spinning Reserve capacity in the Hour-Ahead Market in Zone x for
Trading Interval t, after deduction of payments from Scheduling Coordinator j for buying
back from the ISO in the Hour-Ahead, Non-Spinning Reserve capacity which the ISO had
purchased from Scheduling Coordinator j in the Day-Ahead market in Zone x for Trading
Interval t.

NonSpinRateDAyt - $/MW

The Day-Ahead Non-Spinning Reserve capacity user rate charged to Scheduling
Coordinators by the ISO in Zone x for Trading Interval t.

NonSpinObligTotalyxt — MW

The net total Non-Spinning Reserve capacity obligation in Zone x for Trading Interval t as
defined in Appendix A. This net total obligation equals the total minus that self-provided.

NonSpinChgDAjxt - $

The Non-Spinning Reserve Capacity charge for Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t.

NonSpinObligjxt — MW
The net Non-Spinning Reserve capacity obligation for Scheduling Coordinator j in Zone x

for Trading Interval t as defined in Appendix A. This net obligation is the obligation minus
that self-provided.
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C3.45

C 3.46

C 3.47

C3.48

C3.49

C 3.50

C351

C3511

NonSpinRateHAxt - $/MW

The Hour-Ahead incremental (additional to Day-Ahead) Non-Spinning Reserve capacity
user rate charged to Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

NonSpinChgHAjxt - $

The incremental (additional to Day-Ahead) Non-Spinning Reserve Capacity charge for
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t.

NonSpinObligHAjxt — MW

The net incremental (additional to Day-Ahead) Non-Spinning Reserve capacity obligation
in the Hour-Ahead Market for Scheduling Coordinator j in Zone x for Trading Interval t as
defined in Appendix A. This net obligation is the obligation minus that self-provided.

ReplPayDAjjxt - $

The payment for Scheduling Coordinator j for providing Replacement Reserve capacity in
the Day-Ahead Market from a resource i in Zone x for Trading Interval t.

ReplQDAjjxt — MW

The total quantity of Replacement Reserve capacity provided in the Day-Ahead Market
from resource i by Scheduling Coordinator j in Zone x for Trading Interval t.

PRepIDAxt -$/MW

In the case of Capacity made available in accordance with ISO's Final Day-Ahead
Schedules, the Day-Ahead Market Clearing Price for units exempt from FERC Ancillary
Service rate caps or the bid price for those units not subject to the cap for Replacement
Reserve Capacity in Zone x for Trading Interval t. In the case of Capacity not included in
the ISO's Final Day-Ahead Schedules but made available in accordance with amended
Ancillary Services supplier schedules issued in accordance with Section 8.7, the bid price
for the unit for Replacement Reserve Capacity in Zone x for Trading Interval t.

ReplPayTotalDAjxt - $

The total payment to Scheduling Coordinator j for providing Replacement Reserve
capacity in the Day-Ahead Market in Zone x for Trading Interval t.

ReplReceiveHAjjxt - $

The payment from Scheduling Coordinator j for buying back from the 1SO in the Hour-
Ahead, Replacement Reserve capacity which the ISO had purchased from Scheduling
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Coordinator j in the Day-Ahead Market from a resource i in the Zone x for Trading Interval
t.

C3.52 ReplPayHAjjxt - $

The payment for Scheduling Coordinator j for providing of incremental (additional to Day-
Ahead) Replacement Reserve capacity in the Hour-Ahead Market from a resource i in
Zone x for Trading Interval t.

C3.53 ReplQIHAjjxt — MW

The total quantity of incremental (additional to Day-Ahead) Replacement Reserve
capacity provided in the Hour-Ahead Market from resource i by Scheduling Coordinator j
in Zone x for Trading Interval t.

C3.54 ReplQDHAjjxt — MW

The total quantity of decremental (less than Day-Ahead) Replacement Reserve capacity
provided in the ISO Hour-Ahead Market from resource i by Scheduling Coordinator j in
Zone x for Trading Interval t.

C3.54.1 PReplHAxt -$/MW

The Hour-Ahead Market Clearing Price for Non-FERC jurisdictional units or the bid price
for FERC jurisdictional units for incremental (additional to Day-Ahead) Replacement
Reserve capacity in Zone x for Trading Interval t. On Buyback condition, MCP applies.

C3.55 ReplPayTotalHAjxt - $

The total payment to Scheduling Coordinator j for providing of incremental (additional to
Day-Ahead) Replacement Reserve capacity in the Hour-Ahead Market in Zone x for
Trading Interval t, after deduction of payments from Scheduling Coordinator j for buying
back from the ISO in the Hour-Ahead, Replacement Reserve capacity which the ISO had
purchased from Scheduling Coordinator j in the Day-Ahead Market in Zone x from
Trading Interval t.

C 3.56 ReplRateDAxt - $/MW

The Day-Ahead Replacement Reserve capacity user rate charged to Scheduling
Coordinators by the ISO in Zone x for Trading Interval t.

C3.57 ReplChgDAjxt - $

The Replacement Reserve capacity charge for Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t.
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C3.58

C3.59

C 3.60

c3.61

C3.62

C 3.63

C3.64

C 3.65

C 3.66

ReplRateHAxt — $/MW

The Hour-Ahead incremental (additional to Day-Ahead) Spinning Reserve capacity user
rate charged to Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

ReplChgHAjxt - $

The incremental (additional to Day-Ahead) Replacement Reserve capacity charge for
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for Trading Interval t.

ReplObligTotalxt — MW

The net total Replacement Reserve capacity obligation in the Day-Ahead and Hour-
Ahead Markets in Zone x for Trading Interval t as defined in Appendix A. This net total
obligation is the total obligation minus that self-provided.

ReplPayTotaljxt - $

The total payment to Scheduling Coordinator j for providing Replacement Reserve
capacity in the Day-Ahead and Hour-Ahead Markets in Zone x for Trading Interval t.

PavgReplxt - $/MW

The average price paid for Replacement Reserve capacity in the Day-Ahead Market and
the Hour-Ahead Market in Zone x in Trading Interval t.

UnDispRepIChgijxt - $

The undispatched Replacement Reserve Capacity charge for Scheduling Coordinator j in
the Day-Ahead and Hour-Ahead Markets in Zone x for Trading Interval t.

ReplObligjxt — MW

The Replacement Reserve capacity obligation in the Day-Ahead and Hour-Ahead
Markets for Scheduling Coordinator j in Zone x for Trading Interval t as defined in
Appendix A.

ReplQDispxt — MWh

The Dispatched Replacement Reserve capacity in the Day-Ahead Market in Zone x in
Trading Interval t.

AGCUpPurchDAyt — MW

The total quantity of Regulation Up capacity provided in the Day-Ahead Market in Zone x
for Trading Interval t, not including self-provided quantities.
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C3.67

C 3.68

C 3.69

C3.70

Cc371

AGCDownPurchDAxt — MW

The total quantity of Regulation Down capacity provided in the Day-Ahead Market in
Zone x for Trading Interval t, not including self-provided quantities.

SpinPurchDAxt — MW

The total quantity of Spinning Reserve capacity provided in the Day-Ahead Market in
Zone x for Trading Interval t, not including self-provided quantities.

NonSpinPurchDAxt — MW

The total quantity of Non-Spinning Reserve capacity provided in the Day-Ahead Market in
Zone x for Trading Interval t, not including self-provided quantities.

AGCUpPurchHAxt — MW

The net quantity of Regulation Up capacity provided in the Hour-Ahead Market in Zone x
for Trading Interval t, not including self-provided quantities.

AGCDownPurchHAxt — MW

The net quantity of Regulation Down capacity provided in the Hour-Ahead Market in Zone
x for Trading Interval t, not including self-provided quantities.

SpinPurchHAxt — MW

The net quantity of Spinning Reserve capacity provided in the Hour-Ahead Market in
Zone x for Trading Interval t, not including self-provided quantities.

NonSpinPurchDAxt — MW

The net quantity of Non-Spinning Reserve capacity provided in the Hour-Ahead Market in
Zone x for Trading Interval t, not including self-provided quantities.
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D1

D2

D211

PARTD
IMBALANCE ENERGY CHARGE COMPUTATION
Purpose of charge

The Imbalance Energy charge is the term used for allocating the cost of not only the
Imbalance Energy (the differences between scheduled and actual Generation and Demand),
but also any Unaccounted for Energy (UFE) and any errors in the forecasted Transmission
Losses as represented by the GMMs. Any corresponding cost of Dispatched Replacement
Reserve Capacity that is not allocated as an Ancillary Service is also included along with the
Imbalance Energy charge.

Fundamental formulae
Uninstructed Imbalance Energy Charges on Scheduling Coordinators

Uninstructed Imbalance Energy attributable to each Load Take-Out Point, Generating Unit,
System Unit, or System Resource for which a Scheduling Coordinator has a Final Hour-
Ahead Schedule or Metered Quantity, for each Settlement Interval shall be deemed to be sold
or purchased, as the case may be, by the ISO and charges or payments for Uninstructed
Imbalance Energy shall be settled by debiting or crediting, as the case may be, the
Scheduling Coordinator with an amount for each Settlement Interval.

Uninstructed Imbalance Energy within a Settlement Interval shall be settled in two tiers that
are defined in relation to the expected Energy associated with the Final Hour-Ahead
Schedule, if any, and the Dispatch Instruction as follows:

1) Deviations from the expected Energy associated with a Dispatch Instruction resulting
in: 1) under delivery of Instructed Imbalance Energy that is also equal to or greater
than the Final Hour-Ahead Schedule, or 2) over delivery of Instructed Imbalance
Energy that is also less than or equal to the Final Hour-Ahead Schedule constitutes
tier 1 Uninstructed Imbalance Energy that shall be settled at a Resource-Specific
Settlement Interval Ex Post Price as described in Part D 2.4.

2) Deviations from the expected Energy associated with a Dispatch Instruction resulting
in: 1) over delivery of Instructed Imbalance Energy that is also greater than the Final
Hour-Ahead Schedule, or 2) under delivery of Instructed Imbalance Energy that is
also less than the Final Hour-Ahead Schedule constitutes tier 2 Uninstructed
Imbalance Energy and shall be settled at the Zonal Settlement Interval Ex Post Price
as described in Part D 2.5.

Imbalance Energy is calculated as follows:

Generator Calculation for ISO Metered Entities:
IEi,h,o = MEi,h,o - SEi,h,o

Load Calculation:

System Resource Calculation:

iho

kK v
IE;;, = XX REAL_TIME_FLOW,,,,~SE
11
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where,

ME; 0 actual Meter Data for each resource i of each Settlement Interval o for each hour

Uninstructed Imbalance Energy is calculated as follows:
UIE; ., =E;,, —IIE_REG;,
where:

Kk k
Eipo = IE,, ~SIE_LOSS,,,, ~SHE_ML,,, -
1 1
IIE_PREDISPATCH,, ,, ., — > RE _ STANDARD, , ,, — > REDiox
A 1 ”’ 1

=M=

E;
>
%m k L k L k m
ZXNE_ECON; o1 m —2200S _P o0 =XX00S _ N o —XXRIE 4
11 11 11 11
> IIE_RERATE,, .,
n

IlE_REG,;, , is the Regulating Energy for resource i during Settlement Interval o in hour h
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kK m k m
min(UIEi,h,o, - min[O, > > HE_ECON;}, oy m + XX HE_PREDISPATCH; j, o i m
11 11

k L k L k
+2200S_ P okt 22008 Nk T2REDih ok ~UIE L, 20
11 e 11 T ”
k k m k k
+ZIIE_LOSSih0k+ZZR|Ei,h,o,k,m+ZIIE_MLih0k+ZRERATEi,h,o,kj
1 11 1 1
UIE—li,h,O: K m K m
max(UIEi’h’o, —max| 0, 2> IE_ECON; , , y n + 2 2 HE_PREDISPATCH; ;,  « m
11 11
k L k L k
+2200S Pk tT22X00S Nk st+2REDi h ok ~UIg, <0
11 T 11 B 1 Y

K k m k K
+Z||E_L055ihok+ZZRIEi,h,o,k,m+Z||E_|V||-ihok+ZRERATEi,h,0,kD
1 11 1 1

UIE—2i,h,O :UIEi,h,O —_ UIE—ll,h,O

UIEC,,, = (-1*UIE _1,,,* STLMT _PRICE,, )+
(-1*UIE_2,,,* ZONAL _EX _POST _PRICE, )

iho

D212 Instructed Imbalance Energy Charges on Scheduling Coordinators

Standard Ramping Energy is Energy associated with a Standard Ramp and shall be
deemed delivered and settled at a price of zero dollars per MWh.

Ramping Energy Deviation is Energy produced or consumed due to hourly schedule
changes in excess of Standard Ramping Energy and shall be paid or charged, as the
case may be, at a Resource-Specific Settlement Interval Ex Post Price calculated using
the applicable Dispatch Interval Ex Post Prices as described in this Part D 2.4. For
Scheduling Coordinators scheduling a MSS that has elected to follow its Load, this
Ramping Energy Deviation will account for the units following Load.

Ramping Energy Deviation shall be settled as an explicit component of Instructed
Imbalance Energy for each resource i in Dispatch Interval k of Settlement Interval o for
hour h, and calculated as follows:

Kk
REDC, ,, = (Z REDi,h,o,kj* STLMT _PRICE, ,,
1

Hourly Predispatched energy from System Resources is an explicit component of
Instructed Imbalance Energy for each interchange resource i in Dispatch Interval k of
Settlement Interval o for hour h, and settled pursuant to Sections 11.2.4.1.1 and
11.2.4.1.1.2 of the ISO Tariff. The settlement calculation is as follows:
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If (
(COST_AT_STLMT_PRICE j5,>=0
And
BID_COST no>=0)
Then

IIEC _PREDISPATCH,, , = (-1)*
[ min(cosT _AT _STLMT _PRICE,, ,, BID_COST,,,)
+(STLMT _PRICEi»0* PRE _DISP_ ABC _BQin0)]

Else

IIEC_PREDISPATCH ih, = (-1) *

[BID_COST o + (STLMT_PRICE;h, * PRE_DISP_ABC_BQjn )]
Where

COST_AT_STLMT_PRICE 0=
k
(; IIE _PREDISPATCH; }, , j*STLMT _PRICE;

BID_COST po=

*1IE _PRICE; |, 5«

for the portion of
incremental energy bid segments with IIE_PRICE;, , xm less than or equal to the
Maximum Bid Level and all decremental energy bid segments with IIE_PRICE;, o km
limited to the Bid Floor when IIE_PRICE; . k m-is less than the Bid Floor.

))

where

i,h,0.k,m

k
Zg IIE _PREDISPATCH FOR SEGMENT
11

kK m
2.2 IIE _PREDISPATCH _FOR _SEGMENT;, ,, .
PRE_DISP_ABC_BQiho= 11 for the
portion of incremental energy bid segments with IIE_PRICEi, xm greater than the
Maximum Bid Level.
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The amount of Instructed Imbalance Energy that will be deemed delivered in each
Dispatch Interval will be based on Dispatch Instructions, as provided for in Section 34.3,
and Final Hour-Ahead Schedules. The amount of Instructed Imbalance Energy to be
settled in a Settlement Interval will be equal to the sum of all Instructed Imbalance Energy
for all Dispatch Intervals within the relevant Settlement Interval. Instructed Imbalance
Energy for each Settlement Interval shall be settled at the relevant Resource Specific
Settlement Interval Ex Post Price. Generating Units, Participating Loads, and System
Units may be eligible to recover their Energy Bid costs in accordance with Section
11.2.4.1.1.1. Instructed Imbalance Energy from System Resources shall be settled in
accordance with Section 11.2.4.1.1.2.

The Instructed Imbalance Energy amount for each resource i in Settlement Interval o for
hour h shall be determined as follows:

IIE _ECON +

i,h,0,k,m

Kk
*

= '—‘MB

k

>
HEC o= (-D* . *STLMT _PRICE,, ,
2

+Y IlE_RERATE,, +
1

+ IlEC_00S,,, + REDC +IIEC_REG,, +IIEC _PREDISPATCH,

Uninstructed Imbalance Energy is Imbalance Energy due to non-compliance with a
Dispatch Instruction and shall be settled as provided for in SABP Part D Section 2.1.1.

D22 Unaccounted for Energy Charge

The Unaccounted for Energy Charge on Scheduling Coordinator g in Settlement Interval o of
Settlement Period h for each relevant Zone j is calculated in the following manner:

The UFE for each utility Service Area s, for which separate UFE calculation is performed, is
calculated as follows,

UI:EUDC,s,h,o = Z Iaq jho Z Ea,q,j,h,o +_ UZDC Ga,i,j,h,o - Z La,i,j,h,o _TLs,h,o

geuDdc, 7T geUDC ic i€UDC;

The Transmission Loss TLg, in Settlement Interval o of Settlement Period h for utility Service
Area s is calculated as follows:

PFL,,
> PFL,,

S
PFLs are the Transmission Losses for utility Service Area s as calculated by a power flow
solution for Settlement Period h, consistent with the calculation of final forecasted Generation
Meter Multipliers.

TLs,h,o = (Z [Ga,i,j,h,o *(1_GMMa,i,h )]+Z[Ia,q,j,h,o >|<(:L_GI\/”\/Ia,q,h )D* Where
i q
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D23

D24

STLMT_PRICE; 0=

Each metered demand point z in utility Service Area s, either ISO grid connected or
connected through UDC s, is allocated a portion of the UFE as follows:

=UFE N VT
i,jho — UDC,s,h,0
: )y Li,j,h,o

ieUDC

UFE

The UFE charge for Scheduling Coordinator g for Settlement Interval o of Settlement Period h
in Zone j is calculated as a charge or payment using the applicable Zonal Settlement Interval
Ex Post Price as follows:

UFEC, |, = ( > UFEi'jvhvo’j*ZONAL_EX_POST_PRICEthVO

ieSCg

Hourly Ex Post Price

The Hourly Ex Post Price is the Energy-weighted average of the Dispatch Interval Ex Post
Prices in each Zone j during each Settlement Period using the absolute value of Instructed
Imbalance Energy procured from all Participating Generators, Participating Load, System
Units, and System Resources in each applicable Dispatch Interval. The Hourly Ex Post Price
may vary between Zones if Congestion is present.

> >[IE_TOTAL,,, [* EX _POST _PRICE,,,,
Hp, = T3
J >3[IE_TOTAL,, ,
2
where,

p is the Dispatch Interval index for hour h.
Resource-Specific Settlement Interval Ex Post Price

The Resource-Specific Settlement Interval Ex Post Price is the weighted-average of the
Dispatch Interval Ex Post Prices in each Settlement Interval using the Instructed
Imbalance Energy from the respective Participating Generator, Participating Load, or
System Resource, in each applicable Dispatch Interval. If there is no Instructed
Imbalance Energy from a Participating Generator, Participating Load, or System
Resource, in any of the applicable Dispatch Intervals, the Resource-Specific Settlement
Interval Ex Post Price for that resource would be the simple average of the applicable
Dispatch Interval Ex Post Prices in the Settlement Interval.

The Resource-Specific Settlement Interval Ex Post Price is calculated as follows:

kK
2 IE_TOTAL,,, * EX_POST _PRICE;,

k
21: HHE_TOTAL,; , o«
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D25

D26

IIE_TOTAL,,, =
> 1IE_ECON
1

ihokm

m
+> IIE_PREDISPAT™H ihokm™
1

m L
HE_ML;; o+ 2 RIEinokm+2.00S_Piy o +
1 1

L k
2.00S_Nij o+ NE_LOSS; |, +REDinox+ 2 IIE_RERATE
1 1

Zonal Settlement Interval Ex Post Price

The Zonal Settlement Interval Ex Post Price is the weighted-average of the Dispatch
Interval Ex Post Prices in each Settlement Interval using the absolute value of Instructed
Imbalance Energy procured from all Participating Generators, Participating Load, System
Units, and System Resources in each applicable Dispatch Interval. If there is no
Instructed Imbalance Energy from a Participating Generator, Participating Load, or
System Resource, in any of the applicable Dispatch Intervals, the Zonal Settlement
Interval Ex Post Price for that Zone would be the simple average of the applicable
Dispatch Interval Ex Post Prices in the Settlement Interval.

The Zonal Settlement Interval Ex Post Price is calculated as follows:

ZONAL_EX_POST_PRICEjp, =

$3[IE_TOTAL,, |* EX_POST _PRICE,,,
p=11 Y e
5yIIE_TOTAL,, ,
p=11 m

where p is the Dispatch Interval index for hour h.

Calculation of Unrecovered Cost Payment for Generating Units, System Units,
Dynamically Scheduled System Resources, and Curtailable Demand.

As set forth in 11.2.4.1.1.1, Generating Units, System Units, dynamically scheduled
System Resources, and Curtailable Demand resources will be eligible to recover their bid
costs (less than or equal to the Maximum Bid Level) for extra-marginal Energy
dispatched above Pmin, if such costs are not recovered from the net of expected
revenues earned through participation in the ISO’s Real Time Market during the Trade
Day (24-hour period).

The Unrecovered Cost Payment for each resource i shall be determined for the Trade
Day d then evenly divided over n-Settlement Intervals as follows:

h
COST_RECOVERY;s = min(0,5 > ( MR _DEFICIT,, , + MR _SURPLUS, ho))
11 o o
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where,

MR_DEFICIT;,, = Market Revenue deficit for resource i in hour h for Settlement interval
o based on the difference between the expected revenues earned in the Settlement
Interval and and/or its bid cost;MR_SURPLUS;, ,= Market Revenue surplus for resource i
in hour h for Settlement interval o based on the difference between the expected
revenues earned in the Settlement Interval and/or its bid cost.

Resource i shall receive a share of its total cost recovery in each Settlement Interval o
that is included in the COST_RECOVERY,4 calculation.

COST_RECOVERYj,;,, = COST_RECOVERY;q4 /n
where,

n is the number of Settlement Intervals o that are included in the
COST_RECOVERYi 4 calculation for resource i in Trade Day d.

Calculation of Market Revenue Surplus or Deficit
The market revenue surplus or deficit for each resource i will be computed for each
Settlement Interval o based on the difference between the revenues earned in the

Settlement Interval at the relevant 10-minute Ex Post price and the resource’s bid cost
(less than or equal to the Maximum Bid Level) as follows:

MR _DIFF,, =

iho

Kk k

(z% IE_ECON, g+ 25 RlEi,h,o,k,m)* STLMT _PRICE, ,,
11 11

—~ BID_COST,,,~ BID_COST _RIE,,,

for all incremental energy bid segments m with IIE_PRICE;, o xm and RIE_PRICE;p ok m
less than or equal to the Maximum Bid Level and all decremental energy bid segments m
with IIE_PRICE;}, o xm and RIE_PRICE; ., xm greater than or equal to the Bid Floor.

MR_DEFICIT o = min(O, MR_DIFFi,h,o)
MR_SURPLUS;o= max(0, MR_DIFF,, )

where,

k m
BID_COSTihoz(ZZIIE_ECONihokm*IIE_PRICEihokm)
,h, T

i,h,0k,m

k
BID_COST RIE o = 3 3 RIE inokm ™ RIE _ PRICE
1 1
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D 2.6.1 Tolerance Band and Performance Check
The ISO shall determine the Tolerance Band for each Settlement Interval o for PGA

resources and dynamically scheduled System Resources based on the data from the
Master File as follows:

TOLERANCE_BAND;;,, = = max(le _LIM ,TOL PERCENT * Pmaxi)/ 6

where,

FIX_LIM is a fixed MW limit and is initially equal to 5 MW.

TOL_PERCENT is a fixed percentage and is initially equal to 3%.Pmax; is the
maximum operating capacity in MW of resource i specified in the Master
File.

The ISO shall determine the Tolerance Band for each Settlement Interval o for PLA resources as follows:

TOLERANCE_BAND;;o= * max(FIX _LIM, TOL _ PERCENT * HAfin, )/ 6

where HAfin;, is the Final Hour Ahead Energy Schedule.

Resources must operate within their relevant Tolerance Band in order to receive any
above-Ex Post Price payments. The ISO shall determine the performance status of the
resource for each Settlement Interval 0. A resource shall have met its performance
requirement if its UIE;, , is within its relevant Tolerance Band. A resource meeting its
performance requirement in Settlement Interval o will have a PERF_STAT;,,=1. A
resource that has not met its performance requirement in Settlement Interval o will have a
PERF_STAT;h,=0.

Must-offer resources that produce a quantity of Energy above Minimum Load due to an
ISO Dispatch Instruction during a Waiver Denial Period are not subject to the Tolerance
Band requirement for purposes of receiving Minimum Load Cost Compensation, as
defined in Section 40.8. Accordingly, the PERF_STAT;,, for eligible must-offer
resources, as defined in Section 40.8, shall be set to 1, irrespective of deviations outside
of the Tolerance Band, for the purpose of determining eligibility for Minimum Load Cost
Compensation during a Waiver Denial Period. The Tolerance Band shall be used to
apply UDP during a Waiver Denial Period.

Non-dynamically scheduled System Resources do not have a Tolerance Band. Non-
Participating Load Agreement (PLA) load resources are not subject to the performance
requirement.

D26.2 Unrecovered Costs Neutrality Allocation
For each Settlement Interval o, the total Unrecovered Costs for Trade Day d shall be

allocated pro-rata to each Scheduling Coordinator g based on its Metered Demand,
calculated as follows:
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URC_ALLOCyp = Mgp,o * Per Unit Price
where,

Mghno = the Metered Demand in the ISO control area for Scheduling

Coordinator g in Settlement Interval o for hour h;

1 * ¥.COST _RECOVERY,,,,
Per Unit Price = L

g
ZI:M g.h,0

D26.3 Calculation of Unrecovered Bid Cost Payment for System Resources

As set forward in Section 11.2.4.1.1.2, System Resources that are pre-dispatched hourly
incremental or decremental Instructed Imbalance Energy will be settled based on their
Energy bid costs for each Settlement Interval for the quantity of Energy delivered in each
Settlement Interval. The hourly pre-dispatched Instructed Imbalance Energy is first
settled as set forth in Section D 2.1.2. An additional uplift payment for any applicable
Settlement Interval shall be determined when settlement as set forth in Section D 2.1.2 is
insufficient recovery of its bid costs for the Settlement Interval. For pre-dispatched hourly
Instructed Imbalance Energy, where the resource-specific settlement amount is positive
and the bid-cost is positive, an uplift payment is determined for each Settlement Interval
based on the minimum of zero or the difference between the resource-specific settlement
amount and the bid cost settlement amount as follows:

The predispatched uplift payment for each applicable Settlement Interval is calculated as
follows:

PREDISPATCH _PMT; ;= PREDISPATCH _UPLIFTin/n

If (

(COST_AT_STLMT_PRICE j,,>=0
And

BID_COSTno>=0)

Then

PREDISPATCH _UPLIFT,, ;=
min (0, COST _ AT _STLMT _PRICE, , ,~BID_COST, , )

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: March 22, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 831

Where

COST_AT_STLMT_PRICE jho=

[
(z IIE _ PREDISPATCH; }, , ]*STLMT _PRICE;
1

B|D_COST iho—

*1IE_PRICE

i,h,0,k,m i,h,0,k,m

.—M?T

m
2 IlE_PREDISPATCH _FOR _SEGMENT
1

Else

PREDISPATC H _UPLIFT , ;=0 )

for the portion of incremental energy bid segments with IE PRICE; o x.m l€SS than or
equal to the Maximum Bid Level and all decremental energy bid segments with
IIE_PRICE; 0 m.limited to the Bid Floor when IIE_PRICE; o «m is less than the Bid Floor.

D26.4 Allocation of Unrecovered Cost Payments for Hourly Pre-dispatched System
Resources

For each Settlement Interval o, the total uplift payments (PREDISPATCH_PMT;,,) for all
hourly pre-dispatched System Resources will be included in the Excess Cost Payments
to be allocated to a Scheduling Coordinator’'s Net Negative Deviation through allocation
of excess costs and/or ISO metered Demand through excess cost neutrality allocation.

D2.6.5 Excess Cost Payments for Instructed Incremental Energy Bids above the Maximum
Bid Level

Incremental Instructed Imbalance Energy above the Maximum Bid Level will receive an
additional Excess Cost Payment subject to operating within a resource’s Tolerance Band.

Excess cost payments are calculated as follows:

EXCESS_COSTMO=[(i§nE_Ec0Nihokm+§§||E_PRED|SPATCHih0km+
n 11 11

k m
;; RlEi,h‘o‘k,m)* STLMT _ PRICE;, ,-BID _COST,, ,—BID _COST _ RIELM}

*PERF _STAT,, ,
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for the portion of energy bid segments with IIE_PRICE; ,xm and RIE_PRICE; o km
greater than the Maximum Bid Level.

D27 Transmission Loss Obligation
The transmission loss obligation charge shall be determined as follows:
For Generators:
TLino = MEino * (1 - GMMay,)
For System Resources, the transmission loss obligation shall be determined as follows:

TLipo =
K
%% REAL _TIME _FLOW,, ,,,* (1~ GMMay)

The transmission loss charge will be calculated based on the following formulation:

TLCi'h’O =
k
~>IE_LOSS,,, *STLMT PRICE,, ,+ TLino* STLMT_PRICE;,
1 ,n,0, ,n,

D28 Uninstructed Deviation Penalty Charges
The ISO will calculate but not assess charges for UDP according to this Section 2.8 until
the first day of the month two months after the software that calculates UDP is put into
service.

For negative Uninstructed Deviation Penalty billable quantities where UDP_BQ;, <0
and ZONAL_EX_POST_PRICE;;, > 0,

UDP_NEG_Amt; AMTin,
-1 * UDP_BQino* ZONAL_EX_POST_PRICEjh, * .5

For positive UDP billable quantities where UDP_BQ;,, > 0 and
ZONAL_EX_POST_PRICEjp > 0, then

UDP_POS_AMTin, = UDP_BQion * ZONAL_EX_POST_PRICEj,
where,

UDP_BQ; . is the Uninstructed Deviation Penalty (UDP) billable quantity in MWh for a
resource, or aggregated resource, denoted by i for Settlement Interval o of hour h.
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D29

D3

D31

D3.2

D 3.3

D34

D3.5

D 3.6

D3.6.1

D 3.6.2

D 3.6.3

UDP_POS_AMT,,, or UDP_NEG_AMT,,are the penalty amounts in Dollars for either
an aggregated or individual resource i for Settlement Interval o of hour h.

The 1SO will not calculate UDP settlement amounts for Settlement Intervals when the
corresponding Zonal Settlement Interval Ex Post Price is negative or zero.

For an MSS that has elected to follow its own Load, the Scheduling Coordinator for the
MSS Operator will be assessed the Uninstructed Deviation Penalty charges based on the
Deviation Band and Deviation Price in Section 4.9.9.2 of the ISO Tariff.

Minimum Load Cost Compensation

The ISO shall calculate a Must-Offer Generator’'s Minimum Load Cost Compensation
(MLCCQC), pursuant to section 40.8.1 of the ISO Tariff, as the Minimum Load Cost for each
resource i during Settlement Interval o of hour h, as defined in section 40.8.4 of the ISO
Tariff.

Meaning of terms in the formulae
[Not Used]

COST_AT_STLMT_PRICE;,- $/MWh

The sum of all dollar amounts from each dispatched bid segment for Energy quantities
settled at the Resource-Specific Ex Post Price, for resource i during Settlement Interval o
of hour h, and limited to those bid segments with Energy Bid prices below the Maximum
Bid Level.

BID_COSTis, - $/MWh

The sum of all dollar amounts from each dispatched bid portion of Energy quantities
settled at the maximum of either the corresponding Energy Bid price for those bids with
Energy Bid prices below the Maximum Bid Level or the Bid Floor, for resource i during
Settlement Interval o during hour h.

PRE_DISP_ABC_BQ;s,- MWh

The pre-dispatched Energy from all Energy Bids with any Energy Bid price above the
Maximum Bid Level, for resource i during Settlement Interval o during hour h.

IIE_PREDISPATCH_FOR_SEGMENT; 0 xm - MWh

The pre-dispatched Energy for resource i during Dispatch Interval k of Settlement
Interval o of hour h for bid segment m.

[Not Used]
[Not Used]
[Not Used]

[Not Used]
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D 3.7 Gajijho — MWh

The total actual metered Generation of Generator i in Zone j during Settlement Interval o
during Settlement Period h.

D 3.8 [Not Used]
D 3.9 [Not Used]
D3.9.1 [Not Used]
D 3.10 [Not Used]
D3.11 [Not Used]
D 3.12 GMM,,;» — fraction

The final forecasted Generation Meter Multiplier (GMM) for a Generator i in Settlement
Period h as calculated by the ISO at the hour-ahead stage (but after close of the Hour-
Ahead Market).

D 3.13 GMMg;, — fraction
The forecasted Generation Meter Multiplier for an Energy import at Scheduling Point g in
Settlement period h as provided to the Scheduling Coordinator by the ISO after close of
the Hour-Ahead Market.

D 3.14 [Not Used]

D 3.15 Lajijho — MWh

The actual metered Demand of Demand i in Zone j in Settlement Interval o during
Settlement Period h.

D 3.15.1 [Not Used]
D 3.15.2 [Not Used]
D 3.16 [Not Used]
D 3.17 [Not Used]
D3.17.1 [Not Used]
D 3.18 [Not Used]
D 3.19 |y qino — MWh

The total actual Energy import of Scheduling Coordinator g through Scheduling Point q in
Settlement Interval o during Settlement Period h. This is deemed to be equal to the
scheduled Energy over the same interval.

D 3.20 [Not Used]
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D 3.21 [Not Used]

D 3.22 [Not Used]

D 3.23 Eqqino— MWh

D 3.24

D 3.25

D 3.25.1

D 3.26

D 3.27

D 3.28

D 3.29

D 3.30

D 3.31

D 3.32

D 3.33

D 3.34

D 3.35

D 3.36

The total actual Energy export of Scheduling Coordinator g through Scheduling Point g in
Settlement Interval o for Settlement Period h. This is deemed to be equal to the total
scheduled Energy export during the same interval.

[Not Used]

[Not Used]

[Not Used]

UFEC,, - $

The Unaccounted for Energy Charge for Scheduling Coordinator j in Zone x in Settlement

Period t. It is the cost for the Energy difference between the net Energy delivered into

each utility Service Area, adjusted for utility Service Area Transmission Losses

(calculated in accordance with ISO Tariff Section 27.2.1.), and the total metered Demand

within that utility Service Area adjusted for distribution losses using Distribution System

loss factors approved by the Local Regulatory Authority.

This Energy difference (UFE) is attributed to meter measurement errors, power flow

modeling errors, energy theft, statistical Load profile errors, and distribution loss

deviations.

UFEupc pkt — MWh

The Unaccounted for Energy (UFE) for utility Service Area k.

UFE — MWh

The portion of Unaccounted for Energy (UFE) allocated to metering point z.

[Not Used]

[Not Used]

[Not Used]

[Not Used]

[Not Used]

[Not Used]

[Not Used]

[Not Used]
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D 3.37 TLs,h,0 - MWh

The Transmission Losses per Settlement Interval o in Settlement Period hour h in utility
Service Area s.

D 3.38 [Not Used]

D 3.39 [Not Used)]

D 3.40 [Not Used)]

D 3.41 [Not Used)]

D 3.42 [Not Used]

D 3.43 [Not Used]

D 3.44 [Not Used]

D 3.45 [Not Used]

D 3.46 [Not Used]

D 3.47 [Not Used]

D 3.48 [Not Used]

D 3.49 EX_POST_PRICE;j 0k — $/MWh
The Ex-Post Price in Dispatch Interval k of Settlement Interval o in Settlement Period h in
Zone j.

D 3.50 HRLY_EX_POST_PRICE;, — $/MWh

The energy-weighted Ex Post Price for Settlement Period h in Zone j.

D 3,51 STLMT_PRICE;, ,— $/MWh
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D 3.52

D 3.53

D 3.54

D 3.55

D 3.56

D 3.57

D 3.58

D 3.59

D 3.60

The 10-minute Settlement price (Resource-Specific Settlement Interval Ex Post Price) for
resource i in the Settlement Interval o for the Settlement Period h.

SEipo— MWh

The Scheduled Energy from resource i during Settlement Interval o of Settlement Period
h.

TOLERANCE_BAND; o — MWh

The Tolerance Band limit for resource i during Settlement Interval o of Settlement Period
h.

IIE_ECON;hoxm —MWh

The dispatched incremental or decremental Instructed Imbalance Energy (IIE) for
resource i during Dispatch Interval k in Settlement Interval o of Settlement Period h for
bid segment m.

Decremental Energy shall be represented as a negative quantity.

IIE_ECON s okm shall be comprised of any of the four IE_TYPE’s: SUPP, SPIN, NSPN
or RPLC and be associated with its respective IIE_PRICE i, ok m

IE_PRICE; .0 m— $/MWh

The bid price for energy bid segment m for resource i during Dispatch Interval k in
Settlement Interval o of Settlement Period h for bid segment m

IIE_PREDISPATCH; 0 xm— MWh

The Settlement Period pre-dispatched Energy for resource i during Dispatch Interval k of
Settlement Interval o of Settlement Period h for bid segment m (MWh).

RIEih0xm— MWh

The Residual Energy for resource i during Dispatch Interval k in Settlement Interval o of
Settlement Period h for bid segment m.

RIE_PRICE; 0 xm— $/MWh

The reference bid price for the Residual Energy for resource i during Dispatch Interval k
in Settlement Interval o of Settlement Period h for bid segment m.

OO0S_PRICE; ;04 — $/MWh

The Settlement price for the Instructed Out of Stack Energy for resource i during Dispatch
Interval k in Settlement Interval o of Settlement Period h for index number L.

IE_REG;,,— MWh
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D 3.61

D 3.62

D 3.63

D 3.64

D 3.65

D 3.66

D 3.67

D 3.68

D 3.69

D 3.70

The Regulating Energy for resource i during Settlement Interval o in Settlement Period h.
IlE_PREDISPATCH,;,— MWh

The Settlement Period pre-dispatched Energy for resource i during Dispatch Interval p of
Settlement Period h.

Eino— MWh

Calculated as the difference of IE;;,, and IIE_TOTAL;,and is equal to the sum of
Uninstructed Imbalance Energy and Regulating Energy of resource i during Settlement
Interval o in Settlement Period h.

NECipo—$

The Instructed Imbalance Energy payment (charge) for resource i during Settlement
Interval o of Settlement Period h.

IEC_OOS;p0—$

The total OOS Energy payment (charge) for resource i during Settlement Interval o of
Settlement Period h.

IEC_OOS Pipo—$

The incremental Instructed OOS Imbalance Energy payment (charge) for resource i
during Settlement Interval o of Settlement Period h.

IEC_OOS_Nino—$

The decremental Instructed OOS Imbalance Energy payment (charge) for resource i
during Settlement Interval o of Settlement Period h.

IE_LOSS;p0x— MWh

The transmission loss self-provided Energy from resource i during Dispatch Interval k in
Settlement Interval o of Settlement Period h.

IE_MLipox— MWh

The Imbalance Energy due to Minimum Load from resource i during Dispatch Interval k in
Settlement Interval o of Settlement Period h.

IE_TOTALpox— MWh

The total Instructed Imbalance Energy from all energy sources except Regulation for
resource i during Dispatch Interval k in Settlement Interval o of Settlement Period h.

IE_RERATE; 1, 0 — MWh
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D3.71

D 3.72

D 3.73

D 3.74

D 3.75

D 3.76

D 3.77

D 3.78

D 3.79

D 3.80

The SLIC derated Pmin or Pmax value as a result of a Scheduling Coordinator modifying
its operating output level for a given resource i during Dispatch Interval k in Settlement
Interval o of Settlement Period h.

UIE; o — MWh

The total Uninstructed Imbalance Energy from resource i during Settlement Interval o of
Settlement Period h.

UIE_1p0— MWh

The Uninstructed Imbalance Energy attributed to non-compliance of IIE_ECON from
resource i during Settlement Interval o of Settlement Period h.

UIE_2i0— MWh

The Uninstructed Imbalance Energy exclusive of UIE_1 from resource i during Settlement
Interval o of Settlement Period h.

UIECiho—$

The Uninstructed Imbalance Energy payment (charge) for resource i during Settlement
Interval o of Settlement Period h.

ZONAL_EX_POST_PRICE;, ,— $/MWh

The energy weighted average Ex Post Price for Imbalance Energy for Zone j in
Settlement Interval o for Settlement Period h.

ME; o — MWh
The Metered Energy from resource i during Settlement Interval o of Settlement Period h.
RED; h ox— MWh

The Ramping Energy Deviation from resource i during Dispatch Interval k in Settlement
Interval o of Settlement Period h.

REDCiho—$

The Ramping Energy Deviation payment (charge) for resource i during Settlement
Interval o of Settlement Period h.

MR_MLiho—$

The expected Real Time Market revenue from Minimum Load Energy for resource i in
Settlement Interval o for Settlement Period h.

COST_RECOVERY,4— $
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D 3.81

D 3.82

D 3.83

D 3.84

D 3.85

D 3.86

D 3.87

D 3.88

D 3.89

D 3.90

The Unrecovered Cost Payment for resource i for Trading Day d.
MR_DIFFi 0

is the market revenue surplus or deficit for resource i in Settlement Period h for
Settlement Interval o.

MR_DEFICITio—$
The market revenue deficit for resource i in Settlement Period h for Settlement Interval o.
MR_SURPLUS;;,-$

The market revenue surplus for resource i in Settlement Period h for Settlement Interval
0.

PERF_STAT;,— True/False

The performance status of resource i for Settlement Interval o of Settlement Period h.
The performance status is equal to 1 (compliant) or 0 (non-compliant).

BID_COST iho — $

The bid costs for IIE, except OOS Energy and RIE, for resource i in Settlement Period h
for Settlement interval o.

BID_COST RIEho—$
The bid costs for RIE for resource i in Settlement Period h for Settlement Interval o.
PREDISPATCH_PMT;,—$

The unrecovered bid cost payment for a Settlement Period pre-dispatched System
Resource i in Settlement Interval o for Settlement Period h.

EXCESS_COSTino—$
The excess cost payment for resource i in Settlement Interval o for Settlement Period h.
TLipo— MWh

The Transmission Loss Obligation for resource i during Settlement Interval o of
Settlement Period h.

EXCESS_COST_ALLOCyp,—$

The excess cost allocation for Scheduling Coordinator g in Settlement Period h for
Settlement Interval o.
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D391

D 3.92

D 3.93

D 3.94

D 3.95

D 3.96

REAL_TIME_FLOW, o kv — MWh

The real-time actual flow for intertie resource i during Dispatch Interval k during
Settlement Interval o of Settlement Period h for Real Time Flow Type index v. Real Time
Flow Type index v must be one of the following Energy types: FIRM NFIRM, SUPP,
WHEEL, DYN, ESPN, ENSPN, OOM, ERPLC.

RE_STANDARD; o x — MWh

The Standard Ramping Energy from resource i during Dispatch Interval k of Settlement
Interval o of Settlement Period h.

OO0S_PihoxL— MWh

The incremental Out of Stack Energy for resource i during Dispatch Interval k in
Settlement Interval o of Settlement Period h for index number L.

OOS_NihokL— MWh

The decremental Out of Stack Energy for resource i during Dispatch Interval k in
Settlement Interval o of Settlement Period h for index number L.

URC_ALLOC,p, — $

The unrecovered cost neutrality allocation for Scheduling Coordinator g in Settlement
Interval o for Settlement Period h.

HE_TYPEihoxm

is the energy type for IE_ECON;,xm Energy type is one of the following:
Supplemental, Spin, Non-Spin or Replacement Reserve Energy.
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E1l

E?2

E21

PART E

USAGE CHARGE COMPUTATION

Purpose of Charge

The Usage Charge is payable by Scheduling Coordinators who schedule Energy across

Congested Inter-Zonal Interfaces pursuant to Section 27.1.1.5 of the ISO Tariff.

Scheduling Coordinators who counter-schedule across Congested Inter-Zonal Interfaces

are entitled to Usage Charge Payments. The right to schedule across a Congested Inter-

Zonal Interface is determined through the 1ISO’s Congestion Management procedures.

The following categories of Payments and Charges are covered in this Part E:

(a) Usage Charges payable by Scheduling Coordinators for Energy transfers
scheduled across Congested Inter-Zonal Interfaces and which contribute to
Congestion.

(b) Usage Charge rebates payable to Scheduling Coordinators for Energy transfers
scheduled across Congested Inter-Zonal Interfaces and which contribute to
relieving Congestion.

(c) Credits of net Usage Charge revenues to Participating TOs and FTR Holders.

(d) Debits of net Usage Charge revenues to Participating TOs and FTR Holders.

(e) Debits and rebates of Usage Charge to Scheduling Coordinators as set out in E
2.3.3.

Fundamental Formulae

ISO Usage Charges on Scheduling Coordinators

Each Scheduling Coordinator j whose Final Schedule includes the transfer of Energy
scheduled across one or more Congested Inter-Zonal Interfaces shall (save to the extent
that the transfer involves the use of transmission capacity represented by Existing Rights)
pay, or be paid, Usage Charges in Trading Interval t calculated in accordance with the

following formulae:

In the Day-Ahead Market:

ucC itd = Z NetZonelmp . * A .

In the Hour-Ahead Market:

UC 4 = D" (NetZonelmp j,,, — NetZonelmp jua)* ]

X
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E22

E23

E23.1

E23.2

E 233

Payments of Usage Charges to Scheduling Coordinators

Each Scheduling Coordinator j whose Final Schedule includes the transfer of Energy
from one Zone to another in a direction opposite that of Congestion shall (save to the
extent that the transfer involves the use of transmission capacity represented by Existing
Rights) receive a Usage Charge payment from the ISO calculated in accordance with the
formulae described in Section E 2.1.

ISO Credits and Debits to Transmission Owners and FTR Holders of Usage Charge
Revenues

Day-Ahead Market

The ISO will pay to the Participating TO n and FTR Holder n its share of the total net Usage
Charge revenue for Trading Interval t in the Day-Ahead Market in accordance with the
following formula:

Pa.yUC nd Z ILlytd * Kyn * I—ytd
y

Hour-Ahead Market

The I1SO will pay to the Participating TO n and FTR Holder n its share of the total net Usage
Charge revenue for Trading Interval t in the Hour-Ahead Market in accordance with the
following formula:

PayuC . = Zluyth *Kyn * (Lyn ~ Lya)
y

Under normal operating conditions, (Lyth - Lytd) is positive and Participating TOs and FTR

Holders will receive a refund on the net Usage Charge for the relevant Trading Interval t in the
Hour-Ahead Market.

Debits to Participating TOs and FTR Holders and Debits/Rebates to Scheduling
Coordinators

If, after the close of the Day-Ahead Market, Participating TOs instruct the ISO to reduce
interface limits based on operating conditions or an unscheduled transmission Outage occurs
and as a result of either of those events, Congestion is increased and Available Transfer
Capacity is decreased in the Inter-Zonal Interface in the Hour-Ahead Market, the (Lyth - Lytd)

will be negative. In this case:

(a) Participating TOs and FTR Holders will be charged for the Usage Charge payments
they received for the relevant Trading Interval t in the Day-Ahead Market with respect
to the reduced interface limits;

(b) Any Scheduling Coordinator whose Schedule was adjusted for the relevant Trading
Interval t in the Hour-Ahead Market due to the reduced interface limits will be credited

with pyth for each MW of the adjustment; and
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E3

E31

E3.2

E 3.3

E 3.4

E 3.5

E 3.6

E3.7

(c) Each Scheduling Coordinator will be charged an amount equal to it proportionate
share, based on Schedules in the Day-Ahead Market in the direction of Congestion,
of the difference between pyth(Lyth - Lytd) and the total amount charged to
Participating TOs and FTR Holders in accordance with item (a) above.

The ISO will issue a notice to Scheduling Coordinators of the operating hour, and extent,
for which the derate will apply in the relevant Hour-Ahead Markets. The timing and form
of such notices shall be set forth in ISO procedures.

Meaning of terms of formulae
UCjtd (%)

The Usage Charge payable by or to Scheduling Coordinator j for the relevant Trading
Interval t in the Day-Ahead Market.

UCjth - $

The Usage Charge payable by or to Scheduling Coordinator j for Trading Interval t in the
Hour-Ahead Market.

NetZonelmpijtxd (MWh)

The net Zonal import scheduled by Scheduling Coordinator j in Zone x for the relevant
Trading Interval t in the Day-Ahead Market. For Zones internal to the ISO Control Area,
net Zonal import equals scheduled Demand minus scheduled Generation plus transfers.
For zones external to the ISO Control Area (i.e., for Scheduling Points), net zonal import
equals scheduled imports (i.e., out of the ISO Control Area) minus scheduled exports
(i.e., into the ISO Control Area).

NetZonelmpijtxh (MWh)

The net Zonal import scheduled by the Scheduling Coordinator j in Zone x for the
relevant Trading Interval t in the Hour-Ahead Market. For Zones internal to the ISO
Control Area, net Zonal import equals scheduled Demand minus scheduled Generation
plus transfers. For Zones external to the ISO Control Area (i.e., for Scheduling Points),
net zonal import equals scheduled imports (i.e., out of the ISO Control Area) minus
scheduled exports (i.e., into the ISO Control Area).

Adxt  ($/MWh)

The reference Zonal marginal price for Zone x for the relevant Trading Interval t in the
Day-Ahead Market, as calculated by the ISO’s Congestion Management computer
optimization algorithm.

Ahxt  ($/MWh)

The reference Zonal marginal price for Zone x for the relevant Trading Interval t in the
Hour-Ahead Market, as calculated by the ISO’s Congestion Management computer
optimization algorithm.

PayUCntd %)
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E3.7.1

E 3.8

E3.8.1

E 3.9

E 3.10

E3.11

The amount calculated by the ISO to be paid to or by the Participating TO n (in respect of
its Transmission Revenue Balancing Account) and FTR Holder n for the relevant Trading
Interval t in the Day-Ahead Market.

PayUCnth (%)

The amount calculated by the ISO to be paid to the Participating TO n (in respect of its
Transmission Revenue Balancing Account) and FTR Holder n for the relevant Trading
Interval t in the Hour-Ahead Market.

pytd  ($/MW)
The Day-Ahead Congestion price (shadow price) at Inter-Zonal Interface y for Trading

Interval t. This price is calculated by the ISO’s Congestion Management computer
optimization algorithm.

yth  (SIMW)
The Hour-Ahead Congestion price (shadow price) at Inter-Zonal Interface y for Trading

Interval t. This price is calculated by the ISO’s Congestion Management computer
optimization algorithm.

Kytn (%)

The percentage of the Inter-Zonal Congestion revenue allocation for Participating TO n
and FTR Holder n of the Congested Inter-Zonal interface y for the relevant Trading
Interval t for both Day-Ahead and Hour-Ahead Markets.

Lytd  (MW)

The total loading of Inter-Zonal Interface y for Trading Interval t in the Day-Ahead as
calculated by the ISO’s Congestion Management optimization algorithm.

Lyth  (MW)

The total loading of Inter-Zonal Interface y for Trading Interval t in the Hour-Ahead as
calculated by the ISO’s Congestion Management optimization algorithm.
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F2

F21

F21.1

F21.2

F22

F3

F3.1

PART F

WHEELING ACCESS CHARGES COMPUTATION

Purpose of Charge

The Wheeling Access Charge is paid by Scheduling Coordinators for Wheeling as set
forth in Section 26.1.4 of the ISO Tariff. The ISO will collect the Wheeling revenues from
Scheduling Coordinators on a Trading Interval basis and repay these to the Participating
TOs based on the ratio of each Participating TO’s Transmission Revenue Requirement to
the sum of all Participating TOs’ Revenue Requirements.

Fundamental Formulae
ISO Charges on Scheduling Coordinators for Wheeling

The I1SO will charge Scheduling Coordinators scheduling a Wheeling Out or a Wheeling
Through, the product of the Wheeling Access Charge and the total of the hourly
schedules of Wheeling in MWh for each Trading Interval at each Scheduling Point
associated with that transaction pursuant to Section 26.1.4 of the ISO Tariff.

Wheeling Access Charge

The Wheeling Access Charge for each Participating TO shall be as specified in Section
26.1.4 of the ISO Tariff.

[Not Used]
ISO Payments to Transmission Owners for Wheeling

The ISO will pay all Wheeling revenues to Participating TOs on the basis of the ratio of
each Participating TO’s Transmission Revenue Requirement (“TRR”) (less the TRR
associated with Existing Rights) to the sum of all Participating TOs’ TRRs (less the TRRs
associated with Existing Rights) as specified in Section 26.1.4.3 of the ISO Tariff. The
Low Voltage Wheeling Access Charge shall be disbursed to the appropriate Participating
TO. The sum to be paid to Participating TOn, for a Trading Interval is calculated as

follows:

PayTO, = * totalWChrg
j

TRR,
D TRR,

Meaning of terms in formulae

WABCq ($/kWh)

The Weighted Average Rate for Wheeling Service for Scheduling Point q.
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F3.2

F3.3 Qn

F3.4

F3.5

Pn ($/kWh)

The applicable Wheeling Access Charge rate for TAC Area or Participating TO nin
$/kWh as set forth in Section 26.1.4 of the ISO Tariff and Section 4.6 of the TO Tariff.

(MW)

The Available Transfer Capacity, whether from transmission ownership or contractual
entitlements, of each Participating TO n for each ISO Scheduling Point which has been
placed within the ISO Controlled Grid. Available Transfer Capacity does not include
capacity associated with Existing Rights of a Participating TO as defined in Section 16.2
of the ISO Tariff.

WChgjq $)

The Wheeling Charges by the ISO on Scheduling Coordinator j for Scheduling Point q in
Trading Interval t. Both Wheeling Out and Wheeling Through transactions are included in
this term.

QChargeWijqt (kWh)

The summation of kWh wheeled over Scheduling Point g by Scheduling Coordinator j in

Trading Interval t. Both Wheeling Out and Wheeling Through transactions are included in
this term.
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G1lz2

G13

G2

G221

G211

PART G

VOLTAGE SUPPORT and BLACK START
CHARGES COMPUTATION

Purpose of charge

Voltage Support (VS) and Black Start (BS) charges are the charges made by the ISO to
recover costs it incurs under contracts entered into between the ISO and those entities
offering to provide VS or BS. Each Scheduling Coordinator pays an allocated proportion
of the VS&BS charge to the ISO so that the ISO recovers the total costs incurred.

All Generating Units are required by the ISO Tariff to provide reactive power by operating
within a power factor range of 0.90 lag and 0.95 lead. Additional short-term Voltage
Support required by the ISO is referred to as supplemental reactive power. If the ISO
requires the delivery of this supplemental reactive power by instructing a Generating Unit
to operate outside its mandatory MVar range, the Scheduling Coordinator representing
this Generating Unit will only receive compensation if it is necessary to reduce the MW
output to achieve the MVar instructed output. Supplemental reactive power charges to
Scheduling Coordinators are made on a Trading Interval basis. As of the ISO Operations
Date the ISO will contract for long-term Voltage Support Service with the Owner of
Reliability Must-Run Units under Reliability Must-Run Contracts.

The ISO will procure Black Start capability through contracts let on an annual basis. The
quantities and locations of the Black Start capability will be determined by the ISO based
on system analysis studies. Charges to Scheduling Coordinators for instructed Energy
output from Black Start units are made on a Trading Interval basis.

Fundamental formulae
Payments to Scheduling Coordinators for providing Voltage Support
Payments to Scheduling Coordinators for additional Voltage Support service comprise:

Lost Opportunity Cost Payments (supplemental reactive power) to Scheduling
Coordinators for Generating Units

When the ISO obtains additional Voltage Support by instructing a Generating Unit to
operate outside its mandatory MVar range by reducing its MW output the ISO will select
Generating Units based on their Supplemental Energy Bids ($/MWh). Subject to any
locational requirements the ISO will select the Generating Unit with the highest
decremental Supplemental Energy Bid to reduce MW output by such amount as is
necessary to achieve the instructed MVar reactive energy production. Each Trading
Interval the 1ISO will pay Scheduling Coordinator j for that Generating Unit i in Zone x, the
lost opportunity cost ($) resulting from the reduction of MW output in Trading Interval t in
accordance with the following formula:

VSSTyijt= Max {0,Pxt - Supxdecit}*DECxit
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G21.2

G222

G221

G222

Long-term contract payments to Scheduling Coordinators for Reliability Must-Run
Units for Generating Units and other Voltage Support Equipment

The ISO will pay Scheduling Coordinator j for the provision of Voltage Support from its
Reliability Must-Run Units located in Zone x in month m a sum (VSLTxjm) consisting of:

(a) the total of the Ancillary Service Pre-empted Dispatch Payments if the ISO has
decreased the output of the Reliability Must-Run Units for the provision of
Voltage Support outside the power factor range of the Reliability Must-Run Unit
in any Trading Interval in month m and/or

(b) (if applicable) the total payments for the provision of Voltage Support in month m
requested by the ISO from the synchronous condensers of the Reliability Must-
Run Units,

calculated in each case in accordance with the terms of the relevant Reliability Must-Run
Contract. Data on these payments will not be generated by the ISO. Such data will be
based on the invoices issued by the Owners of Reliability Must-Run Generating Units
pursuant to their Reliability Must-Run Contracts and will be verified by the ISO.

Charges to Scheduling Coordinators for Voltage Support
User Rate

The user rate ($/MWh) for the lost opportunity cost for Voltage Support referred to in G
2.1.1 in Zone x for Trading Interval t will be calculated using the following formula:

Zij VSSTyijt

VSSTRatey; =
xt ZjQChargeVSth

The user rate ($/MWh) for month m for long-term Voltage Support referred to in G2.1.2 in
Zone x will be calculated using the following formula:

D VSLTyjm

J
D" QChargeVs,;
jm

Voltage Support Charges

The lost opportunity cost Voltage Support charge ($) payable to recover the sums under
G 2.1.1 for Zone x for Trading Interval t for Scheduling Coordinator j will be calculated
using the following formula:

VSSTCharge,;; =VSSTRate,; * QChargeVs,;
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G23

G231

G232

G24

G241

G242

The monthly long-term Voltage Support charge ($) payable to recover sums under G
2.1.2 for Zone x for month m for Scheduling Coordinator j will be calculated using the
following formula:

VSLTCharge,;, =VSLTRate,, * Z:QChargeVSth
m

Payments to Participating Generators for Black Start

Payments to Participating Generators that provide Black Start Energy or capability shall
be made in accordance with the agreements they have entered into with the ISO for the
provision of Black Start services and shall be calculated as follows:

Black Start Energy Payments

Whenever a Black Start Generating Unit provides a Black Start in accordance with the
ISO’s instructions, the ISO will pay the Black Start Generator for that Unit for the
Generating Unit’s energy output and start-up costs. The ISO will pay Black Start
Generator for Generating Unit i, the Black Start energy and start-up costs ($) in Trading
Interval t in accordance with the following formula:

BSEnijt = (EnQBSijt * EnBidijt) + BSSUPjjt

Black Start Energy Payments to Owners of Reliability Must-Run Units

Whenever a Reliability Must-Run Unit provides a Black Start in accordance with the ISO’s
instructions, the ISO will pay the Scheduling Coordinator of the Reliability Must-Run Unit
the Generating Unit's Energy and start-up costs. The ISO will pay Scheduling
Coordinator j for Reliability Must-Run Unit i the Black Start Energy and start-up costs ($)
in Trading Interval t in accordance with the following formula:

BSEnijt = (EnQBSijt * EnBidijt) + (BSSUPjjt)

Charges to Scheduling Coordinators for Black Start

User Rate

The user rate ($/MWHh) for Black Start Energy payments referred to in G 2.3.1 and G
2.3.2 for Trading Interval t will be calculated using the following formula:

Zij BSEn;,
2., QChargeBlackstart ,

BSRate, =

Black Start Charges

The user charge ($/MWh) for Black Start Energy to recover the costs of payments under
G 2.3.1 and G 2.3.2 for Trading Interval t for Scheduling Coordinator j will be calculated
using the following formula:
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BSCharge;, = BSRate, * QChargeBlackStart

G3 Meaning of Terms in the Formulae

G31 VSSTxijt %)

The lost opportunity cost paid by the ISO to Scheduling Coordinator j for Generating
Unit i in Zone x, resulting from the reduction of MW output in Trading Interval t.

G3.2 Pxt ($/MWh)

The Hourly Ex Post Price for Imbalance Energy in Trading Interval t in Zone x.

G 3.3 Supxdecit ($/MWh)

The Supplemental Energy Bid submitted by Scheduling Coordinator j for Generating
Unit i in Zone x in Trading Interval t, whose output is reduced by the ISO to provide
additional short-term Voltage Support.

G 3.4 Decyit (MW)

The reduction in MW by Scheduling Coordinator j for Generating Unit i in Zone x in
Trading Interval t, in order to provide short-term additional Voltage Support.

G35 VSLTxjm $)

The payment from the ISO to Scheduling Coordinator j for its Reliability Must-Run Units
in Zone x for Voltage Support in month m calculated in accordance with the relevant
Reliability Must-Run Contract.

G3.6 VSSTRateyt ($/MWh)

The Trading Interval lost opportunity cost Voltage Support user rate charged by the ISO
to Scheduling Coordinators for Trading Interval t for Zone x.

G3.7 VSLTRatexm ($/MWh)

The monthly long-term Voltage Support user rate charged by the ISO to Scheduling
Coordinators for month m for Zone x.

G 3.8 QChargeVSyjt (MWh)

The charging quantity for Voltage Support for Scheduling Coordinator j for Trading
Interval t in Zone x equal to the total metered Demand (including exports to neighboring
Control Areas) for Scheduling Coordinator j in Zone x for Trading Interval t.
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G3.9

G 3.10

G311

G312

G 3.13

G3.14

G 3.15

G 3.16

VSSTChargeyijt 6]

The lost opportunity cost Voltage Support user charge for Zone x for Trading Interval t for
Scheduling Coordinator j.

VSLTChargexjm (%)

The long-term charge for Voltage Support for month m for Zone x for Scheduling
Coordinator j.

BSEn jjt %)

The ISO payment to Scheduling Coordinator j (or Black Start Generator j) for that
Generating Unit i providing Black Start Energy in Trading Interval t.

EnQBS jjt (MWh)

The energy output, instructed by the ISO, from the Black Start capability of Generating
Unit i from Scheduling Coordinator j (or Participating Generator j) for Trading Interval t.

EnBid jjt ($/MWh)

The price for Energy output from the Black Start capability of Generating Unit i of
Scheduling Coordinator j or (Black Start Generator j) for Trading Interval t calculated in
accordance with the applicable Reliability Must-Run Contract or Interim Black Start
Agreement.

BSSUPjjt 3)

The start-up payment for a Black Start successfully made by Generating Unit i of
Scheduling Coordinator j (or Black Start Generator j) in Trading Interval t calculated in
accordance with the applicable Reliability Must-Run Contract or Interim Black Start
Agreement.

BSRatet ($/MWh)

The Black Start Energy payment user rate charged by the 1ISO to Scheduling
Coordinators for Trading Interval t.

QChargeBlackstartit (MW)

The charging quantity for Black Start for Scheduling Coordinator j for Trading Interval t
equal to the total metered Demand (excluding exports to neighboring Control Areas) of
Scheduling Coordinator j for Trading Interval t.
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PART H
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PART |
DRAFT SAMPLE OF INVOICE
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Independent System Operator
MARKET INVOICE

CUSTOMER 1 Invoice:
101 N. Harbor Blvd. Date:
Anaheim CA 92808 Customer Number:

Please send payment to:

1000 South Fremont Avenue For all inquiries contact:
Building A-11 1-800-ISO-HELP
Alhambra CA 91803

Comments:

Charges settlement date: 20-JUN-97 to

Charge Type Description

0001 0001-Day-Ahead Spinning Reserve due SC

0002 0002-Day-Ahead Non-Spinning Reserve due SC

0003 0003-Day-Ahead AGC/Regulation due SC

0004 0004-Day-Ahead Replacement Reserve due SC

0051 0051-Hour-Ahead Spinning Reserve due SC

0052 0052-Hour-Ahead Non-Spinning Reserve due SC

0053 0053-Hour-Ahead AGC/Regulation due SC

0054 0054-Hour-Ahead Replacement Reserve due SC

0101 0101-Day-Ahead Spinning Reserve due ISO

0102 0102-Day-Ahead Non-Spinning Reserve due ISO

0103 0103-Day-Ahead AGC/Regulation due ISO

0104 0104-Day-Ahead Replacement Reserve due ISO

0251 0251-Hour-Ahead Intra-Zonal Congestion Settlement due ISO
0252 0252-Hour-Ahead Intra-Zonal Congestion Charge/Refund due ISO
0253 0253-Hour-Ahead Inter-Zonal Congestion Settlement due ISO
0301 0301-Ex-Post A/S Energy due SC

0302 0302-Ex-Post Supplemental Reactive Power due SC

0303 0303-Ex-Post Replacement Reserve due ISO (Dispatched)
0304 0304-Ex-Post Replacement Reserve due ISO (Undispatched)
Invoice Total

Issued by: Charles F. Robinson, Vice President and General Counsel
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181
20-JUN-97
1000

20-JUN-97

Amount
-$845.00
-$1,025.00
-$1,025.00
-$1,385.00
-$1,565.00
-$1,745.00
-$1,925.00
-$2,105.00
$22,075.00
$23,935.00
$25,795.00
$27,655.00
$385.00
$4,925.00
$5,285.00
-$6,005.00
-$6,365.00
$6,725.00
$7,085.00
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Independent System Operator

FERC FEES INVOICE

CUSTOMER 1
101 N. Harbor Blvd.
Anaheim CA 92808

Please send payment to:

1000 South Fremont Avenue
Building A-11
Alhambra CA 91803

Comments:

Charges settlement date:

Charge Type Description

[Charge type to FERC Annual Charges due ISO

be determined]

Invoice Total

Invoice:
Date:
Customer Number:

For all inquiries contact:
1-800-ISO-HELP

20-JUN-97

Issued by: Charles F. Robinson, Vice President and General Counsel
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PART J

SETTLEMENT AND BILLING OF RELIABILITY MUST-RUN CHARGES AND PAYMENTS

1 Objectives, Definitions and Scope
1.1 Objectives

The objective of this Part J is to inform RMR Owners which are responsible for preparation of invoices,
and Responsible Utilities, which are responsible for payment of Reliability Must-Run Charges pursuant to
Section 30.6.1.2 of the ISO Tariff, of the manner in which the RMR Charges referred to in Section
30.6.1.1 of the ISO Tariff shall be verified and settled and of the procedures regarding the billing,
invoicing and payment of these RMR Charges.

1.2 Definitions

1.2.1 Master Definitions Supplement

Unless the context otherwise requires, any word or expression defined in the Master Definitions
Supplement to the ISO Tariff shall have the same meaning where used in this Part J. A reference to a
paragraph is to a paragraph of this Part J. References to Parts are to Parts of Appendix N.

1.2.3 Special Definitions for this Part J

In this Part J the following words and expressions shall have the following meanings:

“Adjusted RMR Invoice” means the monthly invoice issued by the RMR Owner to the ISO for adjustments
made to the Revised Estimated RMR Invoice pursuant to the RMR Contract, reflecting actual data for the
billing month.

“Business Day” shall have the meaning ascribed to it in the RMR Contract.

“Estimated RMR Invoice” means the monthly invoice issued by the RMR Owner to the ISO for estimated
RMR Payments or Refunds pursuant to the RMR Contract.

“Facility Trust Account” means, for each RMR Contract, the account established and operated by the ISO
to and from which all payments under this Part J shall be made. Each Facility Trust Account will have two
segregated commercial bank accounts, a RMR Owner Facility Trust Account and a Responsible Utility
Facility Trust Account.

“Prior Period Change” means any correction, surcharge, credit, refund or other adjustment pertaining to a
billing month which is discovered after the Revised Adjusted RMR Invoice for such billing month has been
issued.
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“Prior Period Change Worksheet” means a worksheet prepared by the RMR Owner and submitted to the
ISO following discovery of a necessary change to an RMR invoice after the Revised Adjusted RMR
Invoice for the billing month has been issued.

“‘Responsible Utility Facility Trust Account” means a segregated commercial bank account under the
Facility Trust Account containing funds held in trust for the Responsible Utility.

‘RMR Invoice” means any Estimated RMR Invoice, Revised Estimated RMR Invoice, Adjusted RMR
Invoice, or Revised Adjusted RMR Invoice.

‘RMR Owner Facility Trust Account” means a segregated commercial bank account under the Facility
Trust Account containing funds held in trust for the RMR Owner.

‘RMR Payment” means any amounts which the ISO is obligated to pay to RMR Owners under RMR
Contracts, net of any applicable credits under RMR Contracts.

‘RMR Payments Calendar” means the Payments Calendar issued by the ISO pursuant to Section 3 of
this Part J.

‘RMR Refund” means any amounts which RMR Owners are obligated to pay the ISO and the ISO is
obligated to pay Responsible Utilities under RMR Contracts, or resulting from an order by the Federal
Energy Regulatory Commission, for deposit into the Responsible Utility Facility Trust Account.

“‘RMR Security” means the form of security provided by a Responsible Utility to cover its liability under this
Part J pursuant to Section 30.6.1.1.3 of the ISO Tariff.

1.2.4 Rules of Interpretation and Other Terms and Conventions

The rules of interpretation set out in the ISO Tariff.

1.3 Scope of Application to Parties

This Part J applies to the RMR Payments owed RMR Owners by the ISO, the RMR Charges owed by the
Responsible Utilities to the ISO and the RMR Refunds owed to the ISO by RMR Owners and owed to the
Responsible Utilities by the ISO for costs incurred under the RMR Contract.

For the avoidance of doubt, this Part J shall not apply to charges for Energy or Ancillary Services which
are payable by the ISO under Sections 8 and 11 of the ISO Tariff to Scheduling Coordinators
representing RMR Owners. Such payments shall be made by the ISO to such Scheduling Coordinators
pursuant to Section 11 of the ISO Tariff and the provisions of Appendix N. The RMR Owners shall
account for such payments received by or due to their Scheduling Coordinators in each RMR Invoice.

1.4 Relationship of this Part J with Appendix N

Parts B, G and H of Appendix N shall apply as appropriate to this Part J. Unless otherwise specified,
other provisions of Appendix N shall not apply to this Part J.
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15 Relationship of this Part J with the ISO Tariff

For the avoidance of doubt, Sections 11.3 to 11.24 inclusive of the ISO Tariff shall not apply to this Part J.
2 Accounts

21 Facility Trust Account

The ISO shall establish a Facility Trust Account for each RMR Contract. Each Facility Trust Account shall
consist of two segregated commercial bank accounts: an RMR Owner Facility Trust Account, which will
be held in trust for the RMR Owner, and a Responsible Utility Facility Trust Account, which will be held in
trust for the Responsible Utility. RMR Charges paid by the Responsible Utility to the ISO in connection
with the RMR Contract will be deposited into the RMR Owner Facility Trust Account and RMR Payments
from the ISO to the RMR Owner will be withdrawn from such Account, all in accordance with this Part J,
Section 30.6.1.1 of the ISO Tariff and the RMR Contract. RMR Refunds received by the ISO from the
RMR Owner in accordance with the RMR Contract will be deposited into the Responsible Utility Facility
Trust Account and such RMR Refunds will be withdrawn from such Account and paid to the Responsible
Utility in accordance with this Part J., Section 30.6.1.1 of the ISO Tariff, and the RMR Contract. The RMR
Owner Facility Trust Account and the Responsible Utility Facility Trust Account shall have no other funds
commingled in them at any time.

2.2 RMR Owner’s Settlement Accounts

Each RMR Owner shall establish and maintain a settlement account at a commercial bank located in the
United States and reasonably acceptable to the ISO which can effect money transfers via Fed-Wire
where payments to and from the Facility Trust Accounts shall be made in accordance with this Part J.
Each RMR Owner shall notify the ISO of its settlement account details upon entering into its RMR
Contract with the ISO and may notify the ISO from time to time of any changes by giving at least 15 days
notice before the new account becomes operational.

3 RMR Payments Calendar

The I1SO shall issue an RMR Payments Calendar for the purposes of this Part J which shall contain those
dates set forth in Section 9.1 (b) of the RMR Contract and the following information:

(a) the date on which RMR Owners are required to issue to the ISO, with a copy to the Responsible
Utility, their Estimated RMR Invoice pursuant to their RMR Contract;

(b) the date on which the ISO is required to initiate proposed adjustments to the Estimated RMR
Invoice to the Responsible Utility and to the RMR Owner;

(c) the date by which the RMR Owners are required to issue their Revised Estimated RMR Invoice
reflecting appropriate revisions to the original Estimated RMR Invoice agreed upon by the Responsible
Utility and the RMR Owner (In the event no revisions are required, Owner shall submit an e-mail to the
ISO and Responsible Utility stating there are no revisions and the Estimated RMR Invoice should be
deemed as the Revised Estimated RMR Invoice.);

(d) the date on which the ISO is required to issue to the Responsible Utility or RMR Owner, with an
e-mail notification to both parties, the ISO Invoice based on the Revised Estimated RMR Invoice;
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(e) the date on which RMR Owners are required to issue to the ISO, with a copy to the Responsible
Utility, their Adjusted RMR Invoice pursuant to their RMR Contract;

(f) the date on which the ISO is required to initiate proposed adjustments to the Adjusted RMR
Invoice to the Responsible Utility and the RMR Owner;

(9) the date by which the RMR Owners are required to issue their Revised Adjusted RMR Invoice
reflecting appropriate revisions to the original Adjusted RMR Invoice agreed upon by the Responsible
Utility and the RMR Owner. (In the event no revisions are required, Owner shall submit an e-mail to the
ISO and Responsible Utility stating there are no revisions and the Adjusted RMR Invoice should be
deemed as the Revised Adjusted RMR Invoice.);

(h) the date on which the I1SO is required to issue to the Responsible Utility or the RMR Owner, with
an e-mail notification to both parties, the ISO Invoice based on the Revised Adjusted RMR Invoice;

(i) the dates by which the Responsible Utility and RMR Owner must have notified the ISO of any
dispute in relation to the ISO Invoice, Estimated or Adjusted RMR Invoices (including the Revised
Estimated and Revised Adjusted RMR Invoice) or the ISO’s proposed adjustments;

)] the date and time by which Responsible Utilities or RMR Owners are required to have made
payments into the RMR Owner Facility Trust Account or Responsible Utility Facility Trust Account in
payment of the ISO Invoices relating

to each Revised Estimated RMR Invoice and each Revised Adjusted RMR Invoice;

(k) the date and time by which the ISO is required to have made payments into the RMR Owners’
Facility Trust Accounts or Responsible Utilities’ Facility Trust Accounts in payment of the Revised
Estimated RMR Invoice and the Revised Adjusted RMR Invoice pursuant to their RMR Contract;

If the day on which any ISO Invoice, any RMR Invoice, or payment is due, is not a Business Day, such
statement or invoice shall be issued or payment shall be due on the next succeeding Business Day.

Information relating to charges for Energy or Ancillary Services which are payable by the ISO pursuant to
Sections 8 and 11 of the ISO Tariff and Appendix N to the Scheduling Coordinators representing the
RMR Owners will be contained in the RMR Payments Calendar pursuant to Section 11.24.

4 Information to be provided by RMR Owners to the ISO

Each RMR Invoice and any Prior Period Change Worksheet shall include, or be accompanied by,
information about RMR Payments and RMR Refunds in sufficient detail to enable the ISO to verify all
RMR Charges and all RMR Refunds, and such information shall be copied to the Responsible Utility.
Each RMR Invoice shall separately show the amounts due for services from each Reliability Must-Run
Unit.

This information shall be provided in an electronic form in accordance with the RMR Invoice template
developed jointly and agreed to by the ISO, Responsible Utilities and RMR Owners in accordance with
the RMR Contracts and the principles in Schedule O to those Contracts, and maintained on the I1SO
Home Page.
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5 Validation of RMR Charges and RMR Refunds

The I1SO shall validate, based on information provided by each RMR Owner pursuant to paragraph 4, the
amount due form the relevant Responsible Utility for RMR Charges and the amount due to the relevant
Responsible Utility for RMR Refunds applicable to the Reliability Must-Run Generation and Ancillary
Services of that RMR Owner, but shall not represent or warrant the accuracy or completeness of the
information provided by the RMR Owner. The ISO shall provide copies of its exception report and
information to the relevant Responsible Utility and RMR Owner.

The ISO shall not be obligated to pay the Responsible Utility any RMR Refunds unless and until the 1ISO
has received corresponding RMR Refunds into the Responsible Utility Facility Trust Account from the
RMR Owner.

6 Description of the Billing Process
6.1 Issuance of RMR Invoices by the RMR Owner

Each RMR Owner shall provide any RMR Invoice to the ISO in the electronic form, mutually agreed by
the parties, which may be updated

by agreement of the 1ISO, Responsible Utilities and RMR Owners from time to time in accordance with the
requirements of Schedule O of the RMR Contract, on each of the days specified in the RMR Payments
Calendar, and shall send to the relevant Responsible Utility a copy of that invoice on the day of issue.

6.2 Review of the RMR Invoice by the ISO

The ISO shall review each RMR Invoice within the period specified in the RMR Payments Calendar and is
required to initiate proposed adjustments to that invoice to the RMR Owner and the relevant Responsible
Utility. Once the ISO initiates proposed adjustments, the RMR Owner shall issue a Revised Estimated
RMR Invoice or Revised Adjusted RMR Invoice.

6.3 Issuance of ISO Invoices by the ISO

The ISO shall provide to the Responsible Utility and the RMR Owner on the dates specified in the RMR
Payments Calendar ISO Invoices showing:

(a) the amounts which, on the basis of the Revised Estimated RMR Invoice or the Revised Adjusted
RMR Invoice, as the case may be, and pursuant to paragraph 5 of this Part J, are to be paid by or to the
relevant Responsible Utility and RMR Owner;

(b) the Payment Date, being the date on which such amounts are to be paid and the time for such
payment;
(c) details (including the account number, bank name and Fed-Wire transfer instructions) of the RMR

Owner Facility Trust Account to which any amounts owed by the Responsible Utility are to be paid, or of
the RMR Responsible Utility Facility Trust Account to which any amounts owed by the RMR Owner are to
be paid.
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6.4 Resolving Disputes Relating to Invoices
6.4.1 Review of the Invoices by the Responsible Utility

Each Responsible Utility shall have the review period specified in the RMR Payments Calendar to review
RMR Invoices, and ISO Invoices, validate, and propose adjustments to such invoices and notify the ISO
of any dispute. Notwithstanding the above, each Responsible Utility shall have the review time specified
in ISO Tariff Section 30.6.1.1 to dispute such invoice.

6.4.2 Dispute Notice

If a Responsible Utility disputes any item or calculation relating to any Revised RMR Invoice, or any ISO
Invoice, it shall provide the ISO, with a copy to the RMR Owner, via email or such other communication
mode as the parties may mutually agree upon, a notice of dispute at any time from the receipt of the copy
of such invoice from the RMR Owner or the ISO to the expiration of the period for review set out in
Section 6.4.1. The ISO shall initiate a corresponding dispute with the RMR Owner under the RMR
Contract.

6.4.3 Contents of Dispute Notice

The notice of dispute shall state clearly the Revised Estimated RMR Invoice, Revised Adjusted RMR
Invoice, or ISO Invoice in dispute, the item disputed (identifying specific Reliability Must-Run Units and
time periods), the reasons for the dispute, and the proposed amendment (if appropriate) and shall be
accompanied by all available evidence reasonably required to support the claim.

6.4.4 Prior Period Change Agreed to by the RMR Owner

Subject to paragraph 6.4.5 or 6.4.6 of this Part J, if the RMR Owner agrees with the proposed change,
the change shall be shown in a Prior Period Change Worksheet and included in the next appropriate May
or December Estimated RMR Invoice as specified in Article 9.1 of the RMR Contract.

6.4.5 Dispute Involving the RMR Owner

If the dispute relates to an item originating in any RMR Invoice the applicable provisions of the RMR
Contract and Section 30.6.1.1.1 of the ISO Tariff shall apply.

6.4.6 Dispute Involving an Alleged Error or Breach or Default of the ISO’s Obligations Under
Section 5.2.7 of the ISO Tariff

If the dispute relates to an alleged error or breach or default of the ISO’s obligations under Section
30.6.1.1. of the ISO Tariff, the applicable provisions of the RMR Contract and Section 30.6.1.1.1 of the
ISO Tariff shall apply.

6.4.7 Payment Pending Dispute

Subject to Section 30.6.1.1.1 of the ISO Tariff, if there is any dispute relating to an item originating in an
RMR Invoice that is not resolved prior to the Payment Date, the Responsible Utility shall be obligated to
pay any amounts shown in the relevant ISO Invoice on the Payment Date irrespective of whether any
such dispute has been resolved or is still pending. The Responsible Utility may notify the ISO that the
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payment is made under protest, in which case the ISO shall notify the RMR Owner that payment is made
under protest. In accordance with Section 9.6 of the RMR Contract, if such dispute is subsequently
resolved in favor of the Responsible Utility that made the payment under protest, then any amount agreed
or determined to be owed by the RMR Owner to the ISO shall be repaid by the RMR Owner to the I1SO,
with interest at the interest rate specified in the RMR Contract from the date of payment by the ISO to the
RMR Owner of the disputed amount to the date of repayment by the RMR Owner, as specified in Section
6.4.4 of this Part J. If RMR Owner does not agree to make the change pursuant to Section 6.4.4, then
such repayment shall be made by ISO’s deduction of such amount from the next ISO Invoices until
extinguished, or if the RMR Contract has terminated, by paying a RMR Refund in such amount to the
Responsible Utility Facility Trust Account, subject to the limitation of Section 30.6.1.1.1.1 of the ISO Tariff.

7 Payment Procedures
7.1 Payment Date

The Payment Date for RMR Payments to and RMR Refunds from RMR Owners shall be the Due Date
specified in the RMR Contract and in the RMR Payments Calendar and the same shall be the Payment
Date for the ISO and Responsible Utilities in relation to RMR Charges, provided that the RMR Owner has
furnished the Responsible Utility and the ISO with the Revised Estimated RMR Invoice or the Revised
Adjusted RMR Invoice no less than 9 calendar days before the Due Date. The Payment Date shall be
stated on the ISO Invoice.

7.2 Payment Method

All payments and refunds by the ISO to RMR Owners and Responsible Utilities shall be made via Fed-
Wire.

However, if the RMR Owner is also the Responsible Utility, at the discretion of the RMR Owner, payments
and refunds may be made by memorandum account instead of wire transfer.

7.3 Payment by RMR Owners and Responsible Utilities

Each RMR Owner shall remit to the Responsible Utility Facility Trust Account the amount shown on the
relevant ISO Invoice as payable by that RMR Owner not later than 10:00 am on the Payment Date.

Subject to Section 30.6.1.1 of the ISO Tariff, each Responsible Utility shall remit to the RMR Owner
Facility Trust Account the amount shown on the relevant ISO Invoice not later than 10:00 am on the
Payment Date.

7.4 Payment by the ISO

The ISO shall verify the amounts available for distribution to Responsible Utilities and/or RMR Owners on
the Payment Date and shall give instructions to the ISO Bank to remit from the relevant Facility Trust
Account to the relevant settlement account maintained by each Responsible Utility or RMR Owner the
amounts determined by the ISO to be available for payment to each Responsible Utility or RMR Owner.

7.5 Payment Default by RMR Owner or Responsible Utility
If by 10.00 am on a Payment Date the I1SO, in its reasonable opinion, believes that all or any part of any

amount due to be remitted to the relevant Facility Trust Account by the RMR Owner or the Responsible
Utility will not or has not been remitted (“the Default Amount”) the ISO shall immediately notify the RMR
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Owner and the Responsible Utility. Where the Default Amount was due from the Responsible Utility, the
ISO and RMR Owner shall proceed as set forth in Section 30.6.1.1 of the ISO Tariff and the applicable
provision of the RMR Contract. Where the Default Amount was due from the RMR Owner, the 1ISO and
the

Responsible Utility shall proceed as set forth in the applicable provision of the RMR Contract.
7.5.1 Default relating to Market Payments

For the avoidance of doubt, non payment to RMR Owners, or their respective Scheduling Coordinators, of
charges for Energy or Ancillary Services which are payable by the ISO to Scheduling Coordinators
representing such RMR Owners shall be dealt with pursuant to Sections 11.3 to 11.24 (inclusive) of the
ISO Tariff and the provisions of Appendix N.

7.6 Set-off
7.6.1 Set-off in the case of a defaulting Responsible Utility

The ISO is authorized to apply any amount to which any defaulting Responsible Utility is or will be entitled
from the Responsible Utility Facility Trust Account in or towards the satisfaction of any amount owed by
that Responsible Utility to the RMR Owner Facility Trust Account arising under the settlement and billing
process set out in this Part J.

For the avoidance of doubt, neither the ISO nor any Responsible Utility will be authorized to set off any
amounts owed by that Responsible Utility in respect of one Facility Trust Account against amounts owed
to that Responsible Utility in respect of another Facility Trust Account or any amounts owed by that
Responsible Utility under this Part J against amounts owed to that Responsible Utility except as provided
by Section 30.6.1.1 of the ISO Tariff.

7.6.2 Set-off in the case of a defaulting RMR Owner

The ISO is authorized to apply any amount to which any defaulting RMR Owner is or will be entitled from
the RMR Owner Facility Trust Account in or towards the satisfaction of any amount owed by that RMR
Owner to the Responsible Utility Facility Trust Account in accordance with Article 9 of the RMR Contract
and Sections 30.6.1.1 and 8.12 of the ISO Tariff.

For the avoidance of doubt, neither the ISO nor any RMR Owner will be authorized to set off any amounts
owed by that RMR Owner in respect of one Facility Trust Account against amounts owed to that RMR
Owner in respect of another Facility Trust Account or any amounts owed by that RMR Owner under this
Part J against amounts owed to that RMR Owner under the RMR Contract.

7.7 Default Interest

Responsible Utilities shall pay interest on Default Amounts to the ISO at the interest rate specified in the
RMR Contract for the period from the relevant Payment Date to the date on which the payment is
received by the 1SO.

RMR Owners shall pay interest to the ISO on Default Amounts at the interest rate specified in the RMR
Contract for the period from the date on which payment was due to the date on which the payment is
received by the 1SO.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: March 22, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 865

The ISO shall pay interest to RMR Owners at the interest rate specified in the RMR Contract for the
period from the date on which payment is due under the RMR Contract to the date on which the payment
is received by the RMR Owner.

The ISO shall pay interest to Responsible Utilities at the interest rate specified in the relevant RMR
Contract for the period from the date following the date it received an RMR Refund from the relevant
RMR Owner to the date in which the payment is received by the relevant Responsible Utility.

Where payment of a Default Amount is made by exercise of a right of set-off or deduction, payments shall
be deemed received when payment of the sum which takes that set-off or deduction into account is
made.

8 Overpayments

The provisions of Sections 11.18.2.a and 11.18.2.b shall apply to RMR Owners and Responsible Utilities
which have been overpaid by the ISO and references to “ISO Creditors” in these sections and in the
relevant Sections of the ISO Tariff shall be read, for the purposes of this Part J, to mean RMR Owners
and Responsible Utilities as applicable. Disputed amounts shall not be considered to be overpayments
until and unless the dispute is resolved.

9 Communications
9.1 Method of Communication

ISO Invoices will be issued by the ISO via Electronic Data Interchange (“EDI”). RMR Invoices and Prior
Period Change Worksheets will be issued by the RMR Owner in an electronic form mutually agreed by
the parties and maintained on the ISO’s Home Page. ISO shall also post prior period change examples
and prior period change guidelines as specified in Article 9.1 of the RMR Contract.

9.2 Emergency Procedures
9.2.1 Emergency Affecting the ISO

In the event of an emergency or a failure of any of the ISO software or business systems, the ISO may
deem any Estimated RMR Invoice or any Adjusted RMR Invoice to be correct without thorough
verification and may implement any temporary variation of the timing requirements relating to the
settlement and billing process contained in this Part J.

9.2.2 Emergency Affecting the RMR Owner

In the event of an emergency or a failure of any of the RMR Owner’s systems, the RMR Owner may use
Estimated RMR Invoices as provided in the applicable section of the RMR Contract or may implement
any temporary variation of the timing requirements relating to the settlement and billing process contained
in this Part J and its RMR Contract. Details of the variation will be published on the ISO Home Page.

Communications of an emergency nature on a Due Date or a Payment Date relating to payments shall be
made by the fastest practical means including by telephone.
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10 Confidentiality

The provisions of Sections 11.9A, 20.5, and 11 shall apply to this Part J between and among the RMR
Owners, the ISO and Responsible Utilities.

Except as may otherwise be required by applicable Law, all information and data provided by RMR
Owner or the ISO to the Responsible Utility pursuant to the RMR Contract, Section 30.6.1.1 of the ISO
Tariff or this Part J (“confidential information”) shall be treated as confidential and proprietary to the
providing party to the extent required by Section 12.5 and Schedule N of the RMR Contract and will be
used by the receiving party only as permitted by such Section 12.5 and Schedule N.

11 Amendments to this Part J
If the ISO determines a need for an amendment to this Part J, the ISO shall follow the requirements as

set forth in Section 22.11 of the ISO Tariff, provided that ISO may not modify Part J as it applies to any
RMR contract without the consent of the relevant RMR Owner and Responsible Utility.
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ISO TARIFF APPENDIX O
Metering
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Al

All

Al2

A2

A21

A22

PART A

FAILURE OF ISO FACILITIES

WEnet Unavailable
Unavailable Functions of WEnet
During a total disruption of the WEnet the ISO will not be able to:

(a) communicate with ISO Metered Entities or Scheduling Coordinators to acquire or
provide any Meter Data or Settlement Quality Meter Data; and

(b) communicate general information.
Communications during WEnet Unavailability
During any period of WEnet unavailability, the 1ISO shall:

(a) make all reasonable efforts to provide general information to ISO Metered
Entities and Scheduling Coordinators using voice communications; and

(b) inform ISO Metered Entities and Scheduling Coordinators of the methods they
must use to provide Meter Data and Settlement Quality Meter Data to the 1ISO
during that period.

Primary MDAS Master Station Completely Unavailable
Notification of Loss of Primary MDAS Master Station

In the event that the primary MDAS master station becomes completely unavailable, the
ISO will use alternate communications to notify the redundant MDAS master station that
the primary MDAS master station is unavailable. The ISO will post information on the
situation on the WEnet. Additional voice notifications will be made as time permits.

Notification of Restoration of Primary MDAS Master Station

The I1SO will post confirmation on WEnet that all computer systems are functioning
normally (if such be the case) and use the redundant MDAS master station to take
complete control of the all MDAS functions. Once the primary MDAS master station is
again available, all functions will be transferred back to the primary MDAS master station
and the ISO will notify all ISO Metered Entities and Scheduling Coordinators via the
WEnet.
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B1

B2

B3

PART B

CERTIFICATION PROCESS FOR METERING FACILITIES

Paragraphs B1 to B3 of this Part describe the steps that ISO Authorized Inspectors and
the ISO will take to certify Metering Facilities of ISO Metered Entities.

The steps described here will also be applicable to Scheduling Coordinator Metered
Entities where no certification requirements are imposed on a Scheduling Coordinator
Metered Entity by its Local Regulatory Authority.

Paragraph B5 of this Part describes the manner in which requests must be made to the
ISO to perform the certification of Metering Facilities.

Documentation to be Provided by ISO/Scheduling Coordinator Metered Entity

The 1ISO Metered Entity or Scheduling Coordinator Metered Entity shall provide the ISO
and the ISO Authorized Inspector with schematic drawings (both detailed and one line) of
the Metering Facilities being considered for ISO certification. Such drawings shall be
dated, bear the current drawing revision number and show all wiring, connections and
devices in the circuits. Drawings shall also be provided for instrument transformers to the
meter and the meter to the WEnet POP.

In addition, the ISO Metered Entity or Scheduling Coordinator Metered Entity will provide
the 1ISO and the ISO Authorized Inspector with a completed ISO Meter Certification Form
(a copy of which forms part of this Part) in respect of each set of Metering Facilities being
considered for ISO certification.

Documentation to be completed by the ISO Authorized Inspector

The ISO Authorized Inspector will complete an ISO approved site verification form (an
internal ISO document) in relation to each set of Metering Facilities that it inspects. The
site verification form and the ISO Meter Certification Form will be the official forms used
to document whether Metering Facilities meet the ISO certification criteria.

If there are any discrepancies between the ISO certified drawings on file and the actual
metering circuitry inspected by the ISO Authorized Inspector or the ISO, then the ISO
Authorized Inspector or the ISO will document that discrepancy and revise the schematic
drawings provided to the ISO. The ISO Authorized Inspector will notify the 1ISO of the
discrepancy and give the ISO Metered Entity or Scheduling Coordinator Metered Entity a
notice detailing the discrepancies within 24 hours of that notification.

Review by the ISO
The ISO will review all documentation provided to it by the ISO Metered Entity or
Scheduling Coordinator Metered Entity (including the ISO Meter Certification Form) and

the site verification form prepared by the ISO Authorized Inspector.

If the ISO finds that the data is incomplete or fails to meet the relevant standards referred
to in the ISO Tariff and this Appendix, the ISO shall provide written notice of
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the deficiencies to the ISO Metered Entity or Scheduling Coordinator Metered Entity
within seven days of receiving the documentation referred to above.

If the ISO finds that the data is complete, it shall, subject to any exemptions granted
under 10.3.18.5.1 in relation to providing Meter Data directly to MDAS, initiate tests to
certify the MDAS interface with the relevant Metering Facilities.

Upon successful completion of the MDAS interface tests the ISO will issue a Certificate of
Compliance. The ISO shall return the original schematic drawings, stamped by the ISO
as approved and certified, and the original ISO Meter Certification Form and site
verification form. The ISO will retain copies of these documents. Once all conditions
have been satisfied to the ISO’s satisfaction, the ISO shall promptly issue an original
Certificate of Compliance.

Provisional Certification
If the ISO finds that:

(a) the data provided to it by the ISO Metered Entity or Scheduling Coordinator
Metered Entity is incomplete or fails to meet the relevant standards referred to in
the 1ISO Tariff and this Appendix; or

(b) the Metering Facilities fail the MDAS interface test,

the ISO may, at its discretion, elect to issue a provisional Certificate of Compliance in
respect of those Metering Facilities. The term of and conditions on which such a
provisional Certificate of Compliance is issued shall be at the ISO’s discretion. However,
the 1ISO will not issue an original Certificate of Compliance to the ISO Metered Entity until
such time as all of the conditions of the provisional Certificate of Compliance have been
fulfilled to the satisfaction of the ISO.

Requests for the ISO to Perform Certification
If an ISO Metered Entity would like the ISO to perform the certification of its Metering
Facilities in accordance with Section 10.2.4.1, that ISO Metered Entity shall submit a

written request to the 1ISO. The written request must:

(a) specify the Metering Facilities to be certified;

(b) provide the documentation referred to in paragraph B1 of this Part; and

(c) detail the reasons why it would be impossible or impractical for the ISO Metered
Entity to engage the services of an ISO Authorized Inspector to perform the
certification.

The ISO will, within 14 days of receiving a request for it to certify Metering Facilities,
inform the ISO Metered Entity whether it will undertake the certification or require the ISO
Metered Entity to engage an ISO Authorized Inspector to perform the certification.
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ISO Meter Certification Form

Facility Information

Name: Unit Name:

Address: Drawing Numbers:
(see note 1)

ISO Metered Entity Contact : Phone Number:

Scheduled ISO Inspection Date:

Generator Information

Gross Output Auxiliary Load
Net Output Voltage / Connections
Revenue Billing Information
Meter Manufacturer Register Constant
Meter Serial Program ID Number
Number
Meter Type Device ID
Meter Form IP Address/Router Port #
Does meter have external pulse inputs for totalization purposes? Yes [ (info. is attached) No
0
Internal Mass Memory Constants
Function Channel Ke PRI KWH Constant Interval Display
Size Sequence
KWH
DELIVERED
KVARH DEL
KVARH REC
KWH RECEIVED

Voltage Transformer Information Current Transformer Information
Name Plate AO BO CcO Name Plate A0 BO CO
Manufa Manufacturer
cturer
Serial Number Serial Number
Type Type
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Ratio Ratio
Voltage Class Voltage Class
BIL BIL Rating
Rating
Accuracy Class Accuracy Class
Burden Rating Rating Factor
Connected Burden Burden Rating
Connected
Burden
Applied Test
Burden
Burden Test Pass [IFail |Pass |Pass
0 [Fail |JFail O
0

Instrument Transformer Correction Factors (FCF)
(see note 2)

Full Load Power Factor Light Load

Line Loss Compensation Values (at Full Load Meter Rating)  (see note 2 and 3)

% Watt Fe Loss % Var Fe Loss

% Watt Cu Loss % Var Cu Loss

Total Compensation Values (at Full Load Meter Rating)

% Watt Total Loss % Var Total Loss

Completed by: Date:

Remarks:

Reviewed by: Date:
Notes:

1. ISO Metered Entities shall provide a copy of the one line diagram and schematics detailing the
connections from the instrument transformer to the meter, communication circuit and local meter data
server (if applicable)in accordance with this Part.

2. ISO Metered Entities shall attach a copy of the calculations used to determine these values.

3. For Power Transformer Loss Correction and Radial Line Loss Correction values the appropriate sign
(+/-) should be utilized depending on the flow of Energy (delivered/received) and the location of the
ISO Meter Point.
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PART C

METER CONFIGURATION CRITERIA

Power Flow Conventions

Meters shall be installed and configured in such a manner so as to define the 4
Quadrants referred to in Exhibit 1 to Part D of this Appendix.

ISO Standard Meter Memory Channel Assignments

Metering Facilities shall be installed and configured in such a manner so as to comply
with the following ISO requirements:

Channel 1 shall record active power delivered by the ISO Controlled Grid;

Channel 2 shall record reactive power delivered by the ISO Controlled Grid;

Channel 3 shall record reactive power received by the ISO Controlled Grid; and

Channel 4 shall record active power received by the ISO Controlled Grid.

For metering with bi-directional power flows, the ISO reserves the right to require
metering which will measure 4 quadrant Vars. Situations like a generating plant that nets
gross generator output and auxiliary loads on one meter which could swap from a
supplying to a buying mode and vice versa may require this type of metering. To
properly account for such cases, six channels of data will be required. This configuration
is considered optional unless specified by ISO as required. Such Metering Facilities shall
be installed and configured in such a manner so as to comply with the following ISO
requirements:

Channel 1 shall record active power delivered by the ISO Controlled Grid;

Channel 2 shall record quadrant 1 reactive power delivered by the ISO Controlled Grid;
Channel 3 shall record quadrant 3 reactive power received by the ISO Controlled Grid;

Channel 4 shall record active power received by the ISO Controlled Grid;

Channel 5 shall record quadrant 2 reactive power delivered by the ISO Controlled Grid;
and

Channel 6 shall record quadrant 4 reactive power received by the ISO Controlled Grid.
ISO Standard Meter Display Modes

The following display readings shall be displayed in the normal display mode to comply
with ISO requirements.

Normal Display Mode (Standard Configuration, Uni-directional/Bi-directional kWh
and kVarh)
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For standard metering applications the display items should be utilized in the sequence
listed below. When metering uni-directional power flows, the quantities listed below that
do not apply (i.e. for generation only applications, the delivered quantities should have
zero accumulation) may be omitted. The only exception to this would be where the
display items correlate to the load profile channel assignments. The 4 display readings
that correlate to the 4 load profile channels must also be displayed.
Date MM:DD:YY.
Time HH:MM:SS (Pacific Standard Time, military format).
Total kWh delivered by the ISO Controlled Grid.
Maximum kWd (5 minute or hourly demand interval) delivered by the ISO Controlled Grid.
Date and time of maximum kWd delivered by the ISO Controlled Grid.
Total kVarh delivered by the ISO Controlled Grid.
Total kVarh received by the ISO Controlled Grid.
Total kWh received by the ISO Controlled Grid.
Maximum kWd (5 minute or hourly demand interval) received by the ISO Controlled Grid.

Date and time of maximum kWd received by the ISO Controlled Grid.

Normal Display Mode (Optional Configuration, Bi-directional Kwh and Four
Quadrant kVarh)

For metering bi-directional power flows in which ISO requires optional 4 quadrant Var
measurement, the following display items should be displayed in the sequence listed
below:

Date MM:DD:YY.

Time HH:MM:SS (Pacific Standard time, military format).

Total kWh delivered by the ISO Controlled Grid.

Maximum kWd (5 minute or hourly demand interval) delivered by the ISO Controlled
Grid.

Date and time of maximum kWd delivered by the ISO Controlled Grid.
Total kVarh for Quadrant 1.
Total kVarh for Quadrant 2.

Total kVarh for Quadrant 3.
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Total kVarh for Quadrant 4.

Total kWh received by the ISO Controlled Grid.

Maximum kWd (5 minute or hourly demand interval) received by the ISO Controlled Grid.
Date and time of maximum kWd received by the ISO Controlled Grid.

Consumption Values

The consumption values shall be in XXXXX.X format and demand in XXXX.XX format.
The register scaling factor should be set such that the display does not roll over in less
than 60 days.

Alternative Display Mode

The values listed below should be displayed in the alternate display mode to comply with
ISO requirements:

Phase A voltage magnitude and phase angle.
Phase B voltage magnitude and phase angle.
Phase C voltage magnitude and phase angle.
Phase A current magnitude and phase angle.
Phase B current magnitude and phase angle.
Phase C current magnitude and phase angle.
Neutral current magnitude and phase angle (if available).

Instantaneous kW delivered by the ISO Controlled Grid (for bi-directional power flows
and/or applications where the power flow is out of ISO Controlled Grid).

Instantaneous kW received by the ISO Controlled Grid (for bi-directional power flows
and/or applications where the power flow is received by the ISO Controlled Grid).

When available, the alternative display mode may also be used by ISO Metered Entities
to display other definable quantities in sequence after the values defined above.

Instantaneous Power Factor - Test Mode

The following values should be displayed in the test mode to comply with ISO
requirements:

total pulse count for test; and

total consumption during test.
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During the test mode the above values should be provided for each function being tested
(Watts, Vars). The data displayed by the meter while in test mode shall not change the
normal mode display registers nor shall it be recorded in the load profile channels. This
requirement is imposed to prevent the test data from being recorded as actual
load/generation data.

ISO Metered Entities may add additional display quantities in sequence in the test mode
after the values defined above.

Transformer and Line Loss Correction

The ISO Metered Entity will be responsible for properly calculating and applying the
transformer and line loss corrections to its meters in accordance with this Appendix to
reflect the actual meter usage (on the low side) as opposed to the theoretical meter
usage at the transmission point.

CT/VT and Cable Loss Correction Factors
Where the connected burden of a metering circuit exceeds the burden rating of a CT or

VT or if an existing instrument transformer does not meet the minimum ISO accuracy
requirements, then one of the actions listed below must to be taken:

(a) replace the instrument transformer(s) with higher burden rated revenue class
units; or
(b) reduce the burden on the circuit to comply with the name plate of existing

instrument transformer(s); or

(c) apply correction factors to the meter to adjust the meter’s registration to
compensate for inaccuracies.

The ISO preferred action is that referred to in paragraph (a) above.

The ISO Metered Entity will be responsible for properly calculating and applying the
CT/VT and cable loss correction factors to its meters in accordance with this Appendix to
adjust for inaccuracies in the metering circuit.

Special Applications, Configurations and Unique Situations

ISO Metered Entities are responsible for providing the ISO with the necessary Meter Data
and other information to enable the ISO to prepare Settlement Quality Meter Data. For
instance, where there is a generating plant with multiple generators and auxiliary loads,
the 1ISO Metered Entity must provide appropriate information (i.e. documentation,
descriptions, one line diagrams, etc.) to the ISO to ensure that the ISO can properly
account for the net generator output of each unit under all combinations of generation
and load (e.g. where only one generator is operating but all auxiliary loads are being
supplied).
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PART D

STANDARDS FOR METERING FACILITIES

The standards for Metering Facilities referred to in this Part provide additional details to
the standards referred to in Appendix J to the ISO Tariff.

The standards referred to in Appendix J to the ISO Tariff and this Part apply to ISO

Metered Entities and, where the relevant Local Regulatory Authority has not set any

standards, to Scheduling Coordinator Metered Entities.

Standards for Existing Metering Facilities

Existing Metering Facilities are those facilities that are fully installed as of the ISO

Operations Date. Existing Metering Facilities used by ISO Metered Entities shall meet

the following general standards:

revenue quality instrument transformers at the generator output level (specifically at all
main generators, banks and local distribution load supplied from the generator) must
have an accuracy of 0.3% or better

generator auxiliary load metering must have an overall accuracy of 3%

revenue quality instrument transformers at transmission metering points must have an
accuracy of 0.3% or better

General Standards for New Meters

New Meters are those meters that are installed after the ISO Operations Date. New
Meters used by ISO Metered Entities shall meet the following general standards:

they must be revenue quality in an accuracy class of 0.25%

they must be remotely accessible, reliable, 60 Hz, three phase, bi-directional,
programmable and multifunction electronic meters

they must be capable of measuring kWh and kVarh and providing calculated three phase
values for kVah, kVa

they must have a demand function including cumulative, rolling, block interval demand
calculation and maximum demand peaks

there must be battery back-up for maintaining RAM and a real-time clock during outages
of up to thirty days

there must be AC potential indicators on each of the three phases

they must be capable of being powered either internally from the bus or externally from a
standard 120 volt AC source.

they must be capable of providing MDAS (MV-90) addressable metering protocol

they must be capable of 60 days storage of kWh and KVarh interval data
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If there is any inconsistency between these general standards and the detailed standards
referred to in paragraphs D3 and D4 of this Part, the detailed standards shall prevail.

Detailed Standards for New Meters

Exhibit 1 to this Part provides the detailed specifications with which new meters must
comply.

Detailed Standards for New Oil Filled, Wound Instrument Transformers

Exhibit 2 to this Part provides the detailed specifications with which new oil filled, wound
instrument transformers must comply.

Standards for Compatible Meter Data Servers

In order for a meter data acquisition and processing system of a metered entity to be
certified by the ISO as a Compatible Meter Data Server, that metered entity must satisfy
the ISO that the server is capable of providing:

® Meter Data and/or Settlement Quality Meter Data to MDAS in the Meter Data
Exchange Format via WEnet and/or REMnet via File Transfer Protocol (FTP);

® Meter Data to the ISO which is real data at least comparable to data obtained directly
by MDAS from meters;

® Meter Data and/or Settlement Quality Meter Data to the ISO on demand within 10
minutes of receiving such a demand from the I1SO;

® System Back Up procedures that permit submission of data within 41 days of a
Trading Day to MDAS even in the event of a major facility or system problem. Back
Up procedures must be documented and available for review by ISO.

® System Security procedures that limit the accessibility to meter data and the system
parameters . The System Security procedures must be documented and available
for review by I1SO.

® |[f applicable, procedures that define methods of profiling consumption meter data into
intervals. These procedures must be documented, they must follow any appropriate
regulatory guidelines and they must be available for review by the ISO.

® System day-to-day operational procedures, these procedures should be available for
ISO review and audit.
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EXHIBIT 1 TO PART D

SPECIFICATION MTR1-96

ENGINEERING SPECIFICATION

FOR POLYPHASE SOLID-STATE
ELECTRICITY REVENUE QUALITY METERS
FOR USE ON THE ISO CONTROLLED GRID
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1 General Information

This Exhibit applies to all solid-state polyphase electricity meters used in revenue metering
applications on the ISO Controlled Grid (Meters).

2 Scope

2.1 General
This Exhibit provides the minimum functional and performance requirements for Meters. All
requirements in this Exhibit are intended to ensure the expected life cycles, security, accuracy,
reliability and minimum maintenance requirement of Meters. Some requirements, however, are
specified to maintain the compatibility and interchangeability of the Meter.

2.2 Applicability
Meters approved under this Exhibit may not be required to have all of the specified features.
Meters shall meet the specified minimum requirements and the requirements of Section 13
(Meter Approval Testing) of this Exhibit.

3 Metering Functions

3.1 Measured Quantities

As used in this Exhibit, the term “delivered” applies to Energy flowing out of the ISO Controlled
Grid and the term “received” applies to Energy flowing into the ISO Controlled Grid.

3.1.1 Consumption

The following consumption quantities are required for all Meters approved for use on the ISO
Controlled Grid:

(a) Kilowatt-hours—delivered;
(b) Kilowatt-hours—received;
(c) Kilovar-hours—delivered, received, for each quadrant;
(d) Kilovoltamp-hours—delivered, received, for each quadrant;
(e) Ampere-squared-hours; and
(f) Volts-squared-hours.
3.1.2 Demand

The following demand quantities are required for all meters approved for use on the 1ISO
Controlled Grid:

(a) Kilowatts—delivered;

(b) Kilowatts—received;
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3.14

3.2

3.3

(c) Kilovars—delivered, received, for any quadrant; and
(d) Kilovoltamps—delivered, received, for any quadrant.
Power Factors

The ISO may specify average power factors for the previous demand sub-interval in any quadrant
or any combination of two quadrants.

Reverse Consumption/Demand

The Meter shall be programmable to take one of the following actions for reverse consumption
and demand quantities:

(a) ignore the reverse quantities; and

(b) add the reverse quantities to the appropriate consumption and demand quantities.

Basic Default Metering Function

When power is applied to the Meter, it shall immediately begin recording bi-directional total
kilowatt-hours. Reverse power flow shall carry a negative sign. This function shall be performed
regardless of whether the Meter is programmed or not and shall not require a battery. An
unprogrammed Meter shall indicate that it is unprogrammed. The ISO may request a Meter to be
programmed with a specific program.

Demand Metering Function

Meters shall have the following demand metering functions:

(a) as a minimum, the Meter shall be programmable for fixed and/or rolling interval demand
calculations on bi-directional kilowatts and kilovars;

(b) a battery shall not be required to perform demand calculations, to save the results or to
communicate the results to a handheld meter reader connected to the optical port;

(c) the Meter shall be programmable for one minute delivered kilowatt demand (as an
approximation of “instantaneous” kilowatts delivered) in addition to the rolling interval demand
calculation. The one minute demand is not required to be synchronous with the other
demand quantities;

(d) the Meter shall be programmabile for rolling interval demand calculations for any optional
demand quantity (see Section 3.1.2) that ISO specifies.

(e) demand intervals shall be programmable for a duration of 5, 10, 15, 30 or 60 minutes;

(f) the demand interval shall be composed of an integral number of sub-intervals. Sub-interval
duration shall be a programmable duration of 1, 5, 10, 15 or 30 minutes;

(g) demand functions shall be capable of temporary suspension for a programmable time interval
after power is restored following a power outage. The length of time shall be programmable
from zero to 60 minutes in one minute intervals;
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(h) after a demand reset, further manual demand resets shall be prevented with a programmable
lockout time. A demand reset from a Meter Programmer connected to the optical port is not
subject to this delay and can be initiated as frequently as required; and

(i) if the Meter has been programmed for Time-of-Use (TOU) functions, the time at which
maximum demand occurred shall be recorded at the end of that demand interval.

Time-of-Use (TOU) Metering Function
Meters shall have the following TOU metering functions:

(a) as a minimum, the Meter shall be programmable for TOU calculations for bi-directional
kilowatt-hours and kilovarhours and bi-directional kilowatt and kilovar demand.;

(b) the Meter shall be programmable for TOU calculations for any optional consumption or
demand quantity (see Section 3.1.1 or 3.1.2) that the ISO specifies;

(c) the calendar shall be programmable into one to four mutually exclusive seasons;

(d) each season shall be further programmable into one to four mutually exclusive daily TOU
schedules;

(e) the Meter shall be capable of distinguishing weekdays, weekends, days of the week, and
holidays.

(f) each consumption and demand quantity shall be metered independently for each TOU
schedule;

(g) only one season and one TOU schedule shall be active at a given time. There shall always
be one active season and one active TOU schedule;

(h) each daily TOU schedule shall be capable of a minimum of eight switch points with a
minimum resolution of a quarter hour;

(i) the calendar shall be capable of accommodating leap years, daylight saving time changes
and recurring holidays; and

(j) the Meter shall have capacity for a minimum calendar of 20 years, taking into account 12
holidays/year, 4 seasons/year, and 2 daylight savings time adjustments/year.

Self-Read TOU Metering Function

Meters shall have the following self-read TOU metering functions:

(a) as a minimum the Meter shall perform a self-read of all consumption and demand
quantities on season changes. A self-read shall consist of reading the quantities,

resetting the demand and storing the data;

(b) the change of season self-reads shall occur at midnight of the day before the season
change;
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3.6

3.7

(c)

(d)

the ISO may specify that the Meter be programmable for up to three consecutive self-
reads. The self-reads shall be programmable for:

i. a specific day of each month at midnight;
ii. a specific number of days from the last demand reset (read) at midnight; and
iii. self-read time of use metering; and

self-read data, other than previous season data, need not be displayed but shall be
retrievable with a Meter Programmer connected to the optical port.

Load Profile Function

Meters shall have the following load profile functions:

(@)

(9)

the ISO may specify that the Meter provide load profile recording of interval data for 1 to 4
channels of consumption quantities;

load recording of interval data shall operate independently of the TOU functions;
date and time shall be stored with the load recording of interval data;

load recording of interval data shall use a “wraparound” memory that stores new interval data
by writing over the oldest interval data;

the load recording of interval data function shall be capable of storing and communicating a
minimum of 60 days of 4 channel, 5 minute interval data, in addition to allowances for event
recording (power outages, resets, time sets, etc.);

the load recording of interval data function shall have the capacity to count and store at least
16,000 counts in a 15 minute period of time; and

load recording of interval data shall continue while the Meter is communicating with a Meter
Programmer connected to the optical port.

Function during Power Disturbances

Meters shall have the following functions during power disturbances:

(@)

during powerline disturbances such as brownout or outage conditions the Meter shall
maintain all meter data as well as time keeping functions. Display and communication
functions are not required during these conditions;

the Meter shall withstand the following outages during a continuous ten year or longer
service without the need to maintain its auxiliary power system, including replacing the
battery:

i. 20 short outages per year of less than 30 seconds per outage; and

ii. 40 days of continuous/cumulative outage;
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(c)

(d)

(e)

()
(9

during a power outage, critical program and billing data shall be written to non-volatile
memory. When power is restored, data shall be returned to active memory and data
collection resumed;

following a power outage, register “catch-up” time shall be a maximum of 30 seconds.
During the “catch-up” time the Meter shall still calculate consumption and demand
quantities. Optional outputs shall also function during this time;

during power outages, time shall be maintained with a cumulative error of no more than 2
minutes per week (0.02%);

the Meter shall record the date and time of any power outage; and

Meters may also record the duration of any power outage.

3.8 Meter Test Mode Function

Meters shall have the following meter test mode functions:

(@)

the Meter shall have the capability of a Test Mode function that suspends normal
metering operation during testing so that additional consumption and demand from the
tests are not added to the Meter’s totals;

the Test Mode function shall be activated by a permanently mounted physical device that
requires removal of the Meter cover to access or by a Meter Programmer connected to
the optical port;

activation of the Test Mode shall cause all present critical billing data to be stored in non-
volatile memory and restored at the time of exit from the Test Mode;

upon activation of the Test Mode, register displays shall accumulate beginning from zero;

actuation of the billing period reset device during Test Mode shall reset the test mode
registers;

after a programmable time-out period, the Meter will automatically exit from Test Mode
and return to normal metering; and

the default Test Mode registers for an unprogrammed meter shall include as a minimum:
i time remaining in the test interval;
ii. maximum kilowatt block demand; and

iii. total kilowatt-hours.

4 Display Requirements
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4.1 LCD Display

The Meter shall have an electronic display for displaying the consumption and demand quantities.
A liquid crystal display (LCD) is preferred.

4.2 Viewing Characteristics
Digits for displaying the consumption and demand quantities shall be a minimum of 7/16” in
height and be legible in normal daylight conditions from a distance of six feet by an observer.
The viewing angle shall be a minimum of fifteen degrees from the front Meter face line of sight.
4.3 Display Components
The display shall provide the following:

(a) six digits for display of the consumption and demand quantities and constants with
decimal points for the three least significant digits;

(b) three digits for numeric display identifiers (ID numbers);

(c) alternate and Test Mode indication;

(d) potential indication for each phase;

(e) current TOU rate indicator;

(f) end of interval indicator;

(9) visual representation of the magnitude and direction of kilowatt loading;

(h) visual representation of the magnitude and direction of kilovar loading if the Meter is

capable of measuring kilovars; and
(i) Annunciators for most consumption and demand quantities.
4.4 Digits

Consumption and demand quantities shall be programmable for display with leading zeroes in
four, five or six digits with a decimal point at any of the least significant three digits.

4.5 Time Format
Time shall be displayed in the 24 hour military format.
4.6 Date Format

Date shall be displayed programmable in either Day/Month/Year or Month/Day/Year format.
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4.7 Operating Modes

The display shall have at least three of the following operating modes:

(a) Normal Mode — in this mode, the display shall scroll automatically through the
programmed displays for normal meter reading;

(b) Alternate Mode — in this mode, the display shall scroll automatically, scroll manually or
freeze for up to one minute for alternate programmed displays;

(c) Test Mode — in this mode, the display shall scroll automatically, scroll manually or freeze
for up to one minute for test quantity displays; and

(d) Segment Check — in this mode, all segments or displays are activated to verify display
integrity.

Display ID numbers and display sequence shall be independently programmable for each of the
modes referred to above. Display times shall be programmable.

4.8 Normal Mode
Upon power-up, the Meter display shall operate in the Normal Mode. The Meter display shall
operate in Normal Mode until power is disconnected or until either the Alternate Mode or the Test
Mode is activated.

4.9 Alternate Mode

The Alternate Mode shall be initiated with a display control device that does not require Meter
cover removal or with a Meter Programmer connected to the optical port.

Display Items

As a minimum, the Meter shall provide the display quantities and items for each of the modes
referred to in Section 4.7 as detailed in Attachment 2.

4.10 Constants and Correction Factors.
The Meter shall have programmable multi-variable polynomial function multipliers and/or
summers to account for instrument transformer ratios, instrument transformer correction factors,
the Meter constant, radial line losses and power transformer loss correction.

411  Identifiers
The Meter shall have programmable identifiers for the Meter ID, the person who programmed the
Meter (programmer ID) and the current program ID. The Meter ID shall be capable of eight

alphanumeric characters.

5 Meter Diagnostics
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5.1 Self-test

The Meter register shall be capable of performing a self-test of the register software. As a
minimum, the self-test shall be performed at the following times:

(a) whenever communications are established to the register;
(b) after a power-up; and
(c) once per day.

5.2 Diagnostic Checks
As a minimum, the following diagnostic checks shall be performed during a self-test:
(a) check the backup battery capacity;
(b) verify the program integrity; and
(c) verify the memory integrity.
5.3 Pulse Overrun

The register shall be capable of detecting that the maximum number of pulses have been
exceeded during a demand interval.

54 Error and Warning Displays
Meters shall be capable of the following displays:

(a) any detected error or warning shall be stored in memory and an error or warning code
displayed on the display;

(b) error code displays shall freeze the display; and

(c) warning code displays shall be programmable to one of the following choices:
i. freeze the warning code on the display;
ii. ignore the warning code (not displayed); or

iii. warning code display at the end of the Normal, Alternate or Test Modes display
sequences.

55 Error Reset

Error or warning conditions shall only be reset upon an explicit command invoked via the Meter
Programmer or upon some other explicit action by the Meter technician.
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6 Programming and Software

6.1 Optical Communications Interface.
The Meter shall be capable of communicating with a handheld reader (ltron DataCap or similar)
through the optical port.

6.2 Meter Programmers
The ISO and ISO Authorized Inspectors will use PC DOS based laptop and handheld computers
with LCD displays as meter reader/programming devices (Meter Programmers).
Communications with the Meter shall be through the optical port.

6.3 Software
The ISO Metered Entity shall ensure that its supplier provides all software for maintenance,
programming and operation of the Meter. The software shall include the following:
(a) Rate Development Program;
(b) Field Program;
(c) Field Disk Serialization Program; and
(d) Password protection to preclude 3rd party access for all levels of access except read-

only.

6.4 Rate Development Program
The ISO Metered Entity shall ensure that its supplier provides a Rate Development Program
software package which allows the ISO to customize the Meter’s rate schedules and the Meter’s
operating parameters. The Rate Development Program shall be capable of utilizing all
programmable functions of the Meter.

6.5 Rate Development Program Functions

The Rate Development Program as a minimum shall provide the following functions in a “user-
friendly” manner:

(a) originate or modify Meter configuration records;

(b) validate user entries for format and range;

(c) translate user entry into code for configuring the Meter;

(d) send and receive configurations to and from the Meter;

(e) compare configuration files from the Meter with desired files and report discrepancies;

(f) read Meter billing data and load profile data;

(9) generate Meter data and diagnostic reports for printing; and
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(h) generate configuration files for loading into the Meter via the Field Program.
6.6 Field Program

6.7

6.8

6.9

The ISO Metered Entity shall ensure its supplier provides a Field Program software package for
use with ISO’s Meter Programmer. The Field Program in conjunction with any such Meter
Programmer shall be capable of loading the rate schedule and meter operating parameters as
generated by the Rate Development Program into the Meter.

Field Program Functions

The Field Program as a minimum shall provide the following functions:

(a) set date and time on the Meter;

(b) preset the Meter consumption registers;

(c) send and receive configurations to and from the Meter;

(d) compare configuration files from the Meter with desired files and report discrepancies;
(e) read Meter billing data and load profile data;

(f) generate Meter data and diagnostic reports for printing;

(9) read, display and modify the present settings of field configurable items;

(h) execute a billing period reset;

(i) reset all consumption and demand quantities; and

)] not have the capability to alter the configuration files as generated by the Rate

Development Program.
Field Disk Serialization Program

The ISO Metered Entity shall ensure that its supplier provides a Field Disk Serialization Program
software package that associates an unique password with each copy of the Field Program. The
Field Disk Serialization Program shall use an ASCII text file in a specified format as input and
place a different password on one or more copies of a field disk generated by the Rate
Development Program.

DOS or Windows

All software programs shall be PC DOS or Windows based. The Rate Development Program
shall be either a Microsoft Windows 9x application or a DOS application capable of running under
Microsoft Windows 9x without any loss of function. The Field Program and the Field Disk
Serialization Program shall be DOS applications capable of running under PC-DOS Version 7 or
later.
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6.10 Communication Protocol

The protocol used for communication with the Meter through either the optical port or the optional
modem shall be an asynchronous, byte oriented protocol.

6.11  Optical Probe
The Rate Development Program and the Field Program shall support use of a compatible optical
probe (ABB Unicomm or similar) connected to the standard PC serial port of the Meter
Programmer.

7 Communication

7.1 Optical Port

The primary communication port to the Meter for reading and programming of the internal data
shall be an optically isolated communication port per ANSI C12.13, Type 2 or other serial port.

7.2 Baud Rate
The optical port shall communicate at a minimum of 9600 baud.
7.3 Optical Port Location

The optical port shall be located in the front of the Meter and be accessible without removing the
Meter’s cover. The optical port shall also be functional with the Meter cover removed.

7.4 Optical Port Cable
There shall be no cable connection between the optical port on the Meter cover and the register.
7.5 RS232 or RS 485 or RSXXX.

One RSXXX port shall be provided at the Meter for bi-directional communications (with security
provisions included) to computers and/or data acquisition devices. The Meter must have the
capability for being polled every 15 minutes for data by MDAS or a Compatible Meter Data
Server. An optional RSXXX port or ports with read-only access can be provided for others
desiring the data. All RSXXX ports shall be optically isolated.

The Meter shall be capable of being polled simultaneously by more than one entity on one or
more of it's ports without loss of data, interference, lockup or other such problems. In all cases,
priority servicing shall be given to the ISO required RSXXX port (used by MDAS).

The Meter shall support and be implementable with ISO WEnet communication chains, including:

(a) Meter RSXXX port to ISDN line (or lease line) to ATM Cloud POP to MDAS; and

(b) Meter RSXXX port to Compatible Meter Data Server to Frame Relay or ISDN line to ATM
Cloud POP to MDAS.
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8 Optional Meter Functions

8.1 Pulse Outputs
The ISO may specify one to four channels of pulse outputs that are proportional to the
consumption quantities. The pulse output values shall be programmable with pulse durations of
at least 100 milliseconds. The outputs may be either 2-wire, Form A or 3-wire, Form C
configuration.

8.2 Current Loop
The ISO may specify an additional serial communication port consisting of a 2-wire, 20 milliamp
current loop that is optically isolated from the rest of the Meter. At a minimum, the baud rate shall
be selectable as 300/ 1200/ 2400/ 9600 baud.

8.3 Internal Modem
The 1ISO may specify an internal modem having telephone communications at autobaud rates of
up to 28800 baud. The modem shall include automatic baud select, configurable answer time
window and configurable answer ringcounter. The ring detect circuitry shall not be affected by
spurious voltage rises in the telephone line.

8.4 Demand Threshold Alarm
The 1ISO may specify a kilowatt threshold relay that closes at a programmable demand value and
stays closed for the remainder of the interval and until at least one complete interval does not
exceed the threshold value. The value shall be independently programmable for each TOU rate
season and schedule.

9 Accuracy

9.1 ANSI C12.10
The Meter shall meet or exceed the accuracy specifications contained in ANSI C12.10 over its
entire service life without the need for adjustment.

9.2 Factory Calibration

The Meter shall be calibrated to provide the following level of accuracy:
(a) + 0.2% at full load at power factor of 100%;

(b) + 0.25% at full load at power factor of 50% lag;

(c) + 0.25% at full load power factor at 50% lead; and

(d) + 0.25% at light load at power factor of 100%.
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9.3 Test Equipment
Meter accuracy and calibration tests, both shop and field, shall require only standard test
equipment. No special laboratory-type test equipment or test procedures shall be required to
assure accuracy of the Meter.

9.4 Creep

The Meter shall not creep. No pulse generation or registration shall occur for any consumption or
demand quantity which depends on current while the current circuit is open.

9.5 Starting Current

The Meter shall start to calculate consumption and demand quantities when the per phase
current reaches Class 20 - 5 milliamps.

9.6 Start-up Delay

The Meter shall start to calculate consumption and demand quantities less than 3 seconds after
power application.

9.7 Pulse Outputs

Pulse outputs shall have the same accuracy as the Meter displays.
10 Electrical Requirements
10.1  Meter Forms, Voltage Ratings and Classes

The following forms, voltage ratings and classes of Meters are approved for installation on the
ISO Controlled Grid:

(a) A — Base Type, FORMS 5A and 9A, 120 Volts, Class 10 and Class 20;

(b) Socket — Type, FORMS 58S and 9S, 120 Volts, Class 10 and Class 20;

(c) Switchboard — Type, 2 Element and 3 Element, 120 Volts, Class 10 & Class 20; and

(d) Rack mounted meter assemblies — 2 element and 3 element, Class 10 & Class 20.
10.2  Circuit Boards

All circuit boards in the Meter shall be designed to meet ISO’s environmental and electrical
testing requirements and the service life and performance expectations detailed in this Exhibit.

10.3 LCD Display Connectors

Gold pins encased in an elastomer or carbonized contacts, or some other better construction,
shall be used to connect the LCD display to the register circuit board.
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10.4

10.5

10.6

10.7

10.8

Metering Application

The Meter shall be used to meter electrical service on a continuous duty.

Connections

The Meter’s internal electrical connections shall be in accordance with ANSI C12.10.

Meter Register Power Supply

The Meter register shall be powered from the line side of the Meter and shall have provision for

external backup power. Neither the normal power supply nor the backup power supply (when so

equipped) shall be fused.

Clock

Clocks shall meet the following requirements:

(a) the clock internal to the Meter shall be accurate within 2 minutes per week (0.02%) when
not synchronized to the ISO Controlled Grid operation line frequency and shall be
resettable through the ISO communications interface. The ISO will transmit a periodic
master synchronizing signal to the meter;

(b) the internal clock shall have two modes of operation as follows:

i. the clock shall synchronize with the ISO Controlled Grid operation line frequency
until an outage occurs. During the outage, the clock will then synchronize with its
own internal crystal. When power returns, the clock shall resynchronize with the
ISO’s master synchronizing signal and follow line frequency; and

ii. the clock shall always synchronize with its own internal crystal, as a default; and

(c) the choice of clock mode shall be programmable.

Batteries

Batteries shall meet the following requirements:

(a) when the Meter design requires a battery as auxiliary power supply, the requirements of
Section 3.7 shall apply;

(b) the battery shall be secured with a holder securely attached to the Meter. The battery
holder and electrical connections shall be designed to prevent the battery from being
installed with reversed polarity;

(c) replaceable batteries shall be easily accessible by removing the Meter cover. Battery
replacement while the Meter is in service shall not interfere with any of the specified
functions;

(d) no fuse external to the battery shall be installed in the battery circuit;
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10.9

10.10

11

111

11.2

(e) the Meter battery shall provide a minimum carryover capability at 23° C for the functions
listed in Section 3.7 and have a 15 year shelf life; and

(f) the following information shall be clearly identified on the battery:
i. manufacturer;

ii. date of manufacture, including year and month (i.e. 9601) or year and week (i.e.

9644);
iii. polarity;
iv. voltage rating; and
V. type.

Electromagnetic Compatibility

The Meter shall be designed in such a way that conducted or radiated electromagnetic
disturbances as well as electrostatic discharges do not damage nor substantially influence the
Meter.

Radio Interference Suppression

The Meter shall:

(a) not generate conducted or radiated radio frequency noise which could interfere with other
equipment; and

(b) meet FCC Part 15 Class B computing device radio frequency interference standards.
Mechanical Requirements
General

The Meter shall not pose any danger when operating under rated conditions in its normal working
position. Particular attention should be paid to the following:

(a) personnel protection against electric shock;

(b) personnel protection against effects of excessive temperature;
(c) protection against the spread of fire; and

(d) protection against penetration of solid objects, dust or water.

Corrosion Protection

All parts of the Meter shall be effectively protected against corrosion under normal operating
conditions. Protective coatings shall not be damaged by ordinary handling nor damaged due to
exposure to air. The Meter shall be capable of operating in atmospheres of up to (and including)
95% relative humidity condensing.
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11.3

11.4

115

11.6

Solar Radiation

The functions of the Meter shall not be impaired, the appearance of the Meter shall not be altered
and the legibility of the Meter nameplate and other labels shall not be reduced due to exposure to
solar radiation throughout the service life of the Meter.

Corrosive Atmospheres

ISO may specify additional requirements for Meters used in corrosive atmospheres.

Meter Package

The Meter Package shall meet the following requirements:

(a) the socket Meter’s dimensions shall be in accordance with ANSI C12.10;
(b) the socket Meter shall be designed for mounting outdoors in a standard meter socket;
(c) Meters shall have a twist-on self locking cover in accordance with ANSI C12.10

requirements. The Meter cover shall:
i. not contain a metal or conducting locking ring;
ii. shall be resistant to ultraviolet radiation;

iii. be sealed in such a way that the internal parts of the Meter are accessible only
after breaking the seal(s);

iv. for any non-permanent cover deformation, not prevent the satisfactory operation
of the meter;

V. for the “sprue” hole (mold fill hole), not affect the ability to read the Meter; and
vi. have an optical port per ANSI C12.13, Type 2.
(d) the method of securing the socket Meter to the meter socket shall be with either a sealing

ring or a high security sealing device;

(e) the billing period demand reset device shall accommodate a standard electric meter seal
and shall remain in place with friction if not sealed; and

(f) filtered ventilation shall be provided in the base of the Meter to prevent condensation
inside the Meter.

Nameplate
The Meter nameplate shall:
(a) comply with the minimum information requirements of ANSI C12.10;

(b) include the Meter’s serial number and the date of manufacture. The manufacturing date
shall include the year and month (i.e. 9601) or the year and week (i.e. 9644);
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12

121

12.2

12.3

12.4

(c) have the following attributes:
i. it shall be mounted on the front of the Meter;
ii. it shall not be attached to the removable Meter cover;
iii. it shall be readable when the Meter is installed in the Meter socket or panel; and

iv. it shall not impair access for accuracy adjustment or field replacement of
components (such as the battery).

(d) include ANSI standard bar coding; and

(e) include an easily erasable strip with minimum dimensions of 3/8 inch by 1%z inches for
penciling in items such as meter multiplier or the Meter tester’s initials.

Security
Billing Period Reset

Operation of the billing period demand reset mechanism shall require breaking of a mechanical
sealing device. Use of common utility-type sealing devices shall be accommodated.

Meter Password

The Meter shall be programmable by the Meter Programmer with up to four unique passwords to
prevent unauthorized tampering by use of the optical port or the optional modem. For meters
procured after 1/1/98, passwords must be a minimum of four (4) alpha/numeric characters.
Access rights and capabilities shall be individually programmable for each password. The Meter
shall accept multiple requests from different sources without error, lockup or loss of data.

Test Mode

Removal of the Meter cover shall be required to activate the Test Mode.

Program Security

At least four levels of security shall be available for the Rate Development Program and the Field
Program. These levels include:

(a) Read Register— the user can only read billing and load profile data;

(b) Read Register— the user can only read billing and load profile data, and perform a billing
period reset;

(c) Read/Modify Register— the user can perform functions listed in 12.4(a) and 12.4(b), plus
download Meter configuration files and operate other features of the Field Program; and

(d) Read/Modify/Program Register— the user can perform functions listed in 12.4(a), 12.4(b)
and 12.4(c), plus develop Meter configuration files and operate additional features of the
Rate Development Program.
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125

13

131

13.2

Revenue Protection

Meters that help prevent Energy diversion are preferred.
Meter Approval Testing

General Requirement

This Section outlines the testing required by the ISO to assure the quality of Meters, the ISO will
not approve Meters which have not undergone the testing referred to in this Section.

ISO Testing using Independent Laboratory

In addition to the required manufacturer testing specified in this Section, the ISO reserves the
right to require independent laboratory test data resulting from the performance of tests as
outlined in this Section.

In addition to the applicable testing requirements of the ANSI C12 standards, the qualification
tests specified in this Section shall be conducted to confirm correct operation of the Meter. The
qualification testing is required for new Meter designs and for Meter product changes.

The ISO Metered Entity shall ensure that its supplier provides a certified test report documenting
the tests and their results. The test report will be signed by the supplier and shall include all
charts, graphs and data recorded during testing.

Meter Failure Definition

A Meter shall be designated as failed if any of the following events occur:

(a) failure of the Meter to perform all of the specified functions;

(b) failure of the Meter to meet the technical performance specifications included in this
Exhibit;

(c) signs of physical damage or performance degradation as a result of a test procedure,

including effects which could shorten the service life of the Meter;

(d) the occurrence of an unexpected change of state, loss of data or other unacceptable
mode of operation for the Meter as a consequence of a test procedure; and

(e) failures shall be classified as a hardware, firmware or software failure or a combination
according to the following definitions:

i. firmware failures are errors made during the fabrication of programmable read
only memory (PROM) chips such that the required program or instruction set that
the microprocessor is to perform is incorrect;

ii. hardware failures are failures that are physical in nature and directly traceable to
the component level. Visual observances such as discoloration, cracking,
hardening of cables, poor solder joints, etc. are also included. Failures of DIP
switches, jumpers, and links are also included; and
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13.3

13.4

13.5

13.6

iii. software failures are failures such as the loss or unintended change of data, the
inability to program the Meter, the loss of the Meter program or the erroneous
output or display of false information.

Meter Design Rejection Criteria

A Meter design will be rejected if any of the following events occur:

(a) the failure of one Meter during one test procedure and the failure of a second Meter
during another test procedure; and

the failure of two or more Meters during the same test procedure.

Test Setup

(a) the Meter shall be connected to its normal operating supply voltage with a fully charged
Power Failure Backup System. The Meter shall be energized throughout the duration of

the test procedures, unless otherwise stated;

(b) before testing commences, the Meter shall be energized for a minimum of two hours at
room temperature;

(c) all tests shall be conducted at room temperature unless otherwise specified; and

(d) the Meter shall be loaded to the nameplate test amperes at 100% power factor for all
tests unless otherwise indicated.

Functional Test (No Load Test)

This test confirms the operation of the Meter functions in accordance with this Exhibit:

(a) the Meter shall be energized with no load;

(b) the Meter shall be programmed with the ISO supplied parameters using a Meter
Programmer;

(c) operation of the specified functions will be verified over 24 hours by observing the Meter

display and by interrogating the contents of Meter registers via a Meter Programmer; and
(d) to pass this test, the Meter shall operate as specified with no observed anomalies.
Accuracy Test
This test confirms the accuracy of the Meter:
(a) the accuracy of the Meter shall be tested for all combinations of the following conditions:
i. at ambient temperature, 85°C and -20°C;

ii. at power factors of 100%, 50% lag and 50% lead; and
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iii. at 0% to 120% of class current;

(b) accuracy curves shall be provided for all combinations of the conditions; and

(c) to pass this test, the Meter shall have the indicated accuracy at ambient temperature for
the following load conditions:

i. + 0.2% at Full load at power factor of 100%;
ii. + 0.25% at Full load at power factor of 50% lag;
iii. + 0.25% at Full load at power factor of 50% lead; and
iv. + 0.25% at Light load at power factor of 100%.
13.7 Line Voltage Variation Test
This test confirms the Meter’s correct operation under varying line voltage conditions:

(a) the Meter shall be tested at line voltages ranging from 80% to 120% of rated voltage
under the following load conditions:

i. full load at power factor of 100%; and
ii. light load at power factor of 100%; and

(b) to pass this test the Meter shall meet the following criteria:
i. operate as specified,;

ii. have an accuracy as specified in Section 13.6(c) throughout the 80% to 120%
voltage range; and

iii. the Power Failure Backup System shall not take over when the voltage is above
80% and below 120% of rated.

13.8 Momentary Power Loss
This test confirms the Meter’s ability to withstand momentary power outages:

(a) the test will be performed by opening the AC power supply input for the specified
duration;

(b) twelve tests shall be conducted using the following sequence:
i. energize the Meter;
ii. simulate a power loss of 0.5 cycles at 60 hertz;

iii. lengthen each succeeding simulated power outage by 0.5 cycles until a duration
of 6.0 cycles is attained; and
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iv. the start of each successive test shall be delayed by one minute; and
(c) to pass this test, the Meter shall operate as specified with no observed anomalies.
13.9 Power Failure Backup System Test

13.10

13.11

This test confirms the carryover capability of the Power Failure Backup System:
(a) this test shall be conducted at ambient temperature using a new or fully charged battery;
(b) the test shall be conducted using the following sequence:

i. Energize the Meter at full load for two hours;

ii. De-energize the Meter for 24 hours; and

iii. Verify the integrity of programs and metering data stored in memory; and
(c) to pass this test, the Meter shall operate as specified with no observed anomalies.
Brownout and Extended Low Voltage Test
This test confirms the Meter’s ability to withstand brownouts and extended low voltage conditions:
(a) the test shall be conducted using the following sequence:

i. Energize the Meter and verify correct operation;

ii. Slowly lower the line voltage to 80% of nominal;

iii. Operate the Meter at this voltage level for 6 hours;

iv. Verify correct Meter operation;

V. Lower the line voltage to 50% of nominal;

vi. Operate the Meter at this voltage level for 6 hours; and

vii. Verify correct operation of the Meter and the Power Failure Backup System; and
(b) to pass this test, the Meter shall operate as specified with no observed anomalies.

Effect of Power Failure Backup System Voltage Variation on Clock Accuracy
This test confirms the effects of the battery voltage on the Meter’s clock accuracy:
(a) the Meter shall be tested with the battery disconnected and an auxiliary DC power supply

connected to the battery carryover circuit. The DC power shall be varied from 95% to
105% of nominal battery voltage; and
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(b)

to pass this test, the accuracy of the Meter clock shall be within 0.02% (2 minutes per
week) with a voltage variation of 5 % of nominal battery voltage at ambient temperature.

13.12 Effect of Temperature Variation on Clock Accuracy

This test confirms the effects of temperature on the Meter clock accuracy:

(@)

this test shall be conducted with the register in the battery carryover mode;
the temperature shall be varied from 85°C to —20°C;
the Meter shall be exposed to each temperature for a least 2 hours prior to testing; and

to pass this test, the accuracy of the Meter clock shall be within 0.02% (2 minutes per
week) at ambient temperature, 85°C, and -20°C.

13.13 Temperature Cycle Test

This test confirms the effects of an accelerated temperature cycle on the Meter:

the Meter cover shall be removed during this test;
the test duration shall be 7 days (168 hours);
the temperature shall be cycled once per 24 hour period;

temperature shall be varied linearly during the tests at a constant rate not to exceed 20°C
per hour;

humidity shall not be controlled during the test;

the Meter shall be de-energized during the fourth and fifth cycles of the test to verify the
performance of the Power Failure Backup System during temperature fluctuations;

each 24 hour cycle shall consist of the following:
i. begin test at +20°C (or room temperature if within 5°C);
ii. ramp up to +85°C in approximately 3.25 hours;

iii. hold at +85°C for approximately 10.75 hours;

iv. ramp down to -20 C in approximately 5.25 hours;

V. hold at -20°C for approximately 2.75 hours;

vi. ramp up to +20°C in approximately 2.00 hours; and
vii. begin next 24 hour cycle or end test after 7 cycles; and

to pass this test, the Meter shall operate as specified with no observed anomalies for the
entire test period.
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13.14 Humidity Cycle Test

This test confirms the effects of an accelerated humidity cycle on the Meter:

(a) the Meter cover shall be removed during this test, or a meter cover with a large hole at
the bottom may be substituted;

(b) the duration of the test shall be 24 hours;

(c) condensation may form on the Meter during the test;

(d) temperature shall be varied linearly during the tests at a constant rate not to exceed 20°C
per hour;

(e) humidity shall not be controlled during temperature changes;

(f) the test shall consist of the following sequence:

i. begin at +20°C (or room temperature if within 5°C);
ii. ramp up to +85°C in approximately 3.25 hours;

iii. ramp up to a relative humidity of 95% in approximately 1 hour;

iv. hold at +85°C at a relative humidity of 95% 1% for approximately 14.5 hours;
V. ramp down to +20°C in approximately 3.25 hours;
vi. concurrently with Section 13.14(f)v. ramp down to a relative humidity of 75% in

approximately 15 minutes;

vii. hold relative humidity at 75% for remainder of temperature ramp down; and
viii. hold at 20°C at a relative humidity of 75% +1% for approximately 2 hours; and
(9) to pass this test, the Meter shall operate as specified with no observed anomalies for the

entire test period.
13.15 |Insulation Withstand Test
This test confirms the insulation levels of the Meter:
(a) the Meter shall not be energized for this test;
(b) the insulation between power line voltage and current carrying parts and any other
metallic or conductive part shall be tested by applying 2500 volts rms, 60 Hz for a period

of one minute; and

(c) to pass this test the leakage current shall not exceed one milliamp for the duration of the
test and the Meter shall operate after completion of the test.
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13.16 Standard Waveform Surge Withstand Test

This test confirms the ability of the Meter to withstand voltage transients:

(a) the Meter shall be energized but not loaded during the test;

(b) the test shall be conducted in accordance with the latest recognized industry standards;

(c) the oscillatory test wave shall be applied at a repetition rate of 100 tests per second for
25 seconds;

(d) the test signal shall be applied in both the common and transverse modes;

(e) the test shall be conducted on all voltage, current, and optional equipment inputs and
outputs;

(f) thiil test will be performed two times with a maximum period of 1 minute between tests;
an

(9) to pass this test, the Meter shall operate as specified with no observed anomalies;

13.17 Fast Transient Waveform Surge Withstand Test

This test confirms the ability of the Meter to withstand fast voltage transients:

(a) the Meter shall be energized but not loaded during the test;

(b) this test shall be conducted in accordance with the latest industry recognized standard;

(c) the unipolar test wave shall be applied at a repetition rate of 100 tests per second for 25
seconds;

(d) the test signal shall be applied in both the common and transverse modes;

(e) the test shall be conducted on all voltage, current, and optional equipment inputs and
outputs;

(f) thiil test will be performed two times with a maximum period of 1 minute between tests;
an

(9) to pass this test, the Meter shall operate as specified with no observed anomalies.

13.18 Powerline Surge Voltage and Current Test
This test confirms the ability of the Meter to withstand power line voltage and current surges:
(a) the meter shall be energized but not loaded during the test;

(b) the test shall be performed using the unipolar and the ring waveform specified in the
latest industry recognized standard;

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: March 22, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 907

(c)
(d)

(e)

()

the test surges shall be applied to the power line in both the normal and common modes;
the following number of surges shall be applied at the indicated voltages:

i. 12 surges at 6 kV;

ii. 12 surges at 5 kV; and

iii. 36 surges at 4 kV.

the first test surges at 5 kV and 6 kV shall be injected at 0 degrees on the positive half-
cycle of the waveform. Each successive test surge shall be shifted 15 degrees on the
positive half-cycle of the waveform up to 180 degrees;

the first test surge at 4 kV shall be injected at 0 degrees on the positive half-cycle of the
waveform. Each successive test surge shall be shifted 15 degrees on both the positive
and negative half-cycles of the waveform up to 360 degrees;

sufficient time shall be allowed in between test surges for the electronic components to
return to normal operating temperatures. A minimum of 5 minutes shall be allowed

between each surge test;

the applied test signals shall be monitored and recorded. The Meter under test shall be
monitored to confirm that correct operation is maintained;

after the tests each meter shall be inspected for visible damage, such as signs of arcing,
etc.; and

to pass this test, the Meter shall operate as specified with no visible damage observed.

13.19 Electrostatic Susceptibility Test

This test verifies the ability of the Meter to withstand electrostatic discharges:

(@)

(b)

this test shall be tested in accordance with the latest revision of Military Handbook DOD-
HDBK-263;

the test generator shall simulate a human body with a capacitance of 100 picofarads and
a series resistance of 1500 ohms;

the test probe shall be a 3/8 inch rod with a rounded tip;

the following procedures shall be followed:

i. test all surfaces, including switches and buttons and other components that will
be contacted by personnel under normal handling, installation and use of the Meter. This
shall include any safety grounded or neutral terminals on the exterior of the meter

enclosure;

ii. with the test probe voltage set at 10 kV, contact each of the above surfaces with
the probe;
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13.20

13.21

14

14.1

14.2

iii. with the test probe voltage set to 15 kV, locate the probe to within approximately
0.5 inch (avoiding contact) with each of the above surfaces; and

iv. the functions of the Meter shall be periodically verified for correct operation; and
(e) to pass this test, the Meter shall operate as specified with no observed anomalies.
Visual Inspection

This test shall be performed after all of the other tests except the Shipping Test have been
performed:

(a) visual inspection shall be performed for all electronic circuit boards in the Meter; and

(b) to pass this test, the Meter shall not have any defect which would result in rejection under
the latest recognized industry standards on any electronic circuit board.

Shipping Test

This test confirms the ability of the Meter and its packaging to withstand the rigors of shipping and
handling:

(a) the Meter shall not be energized during this test, but shall be programmed and operating
in the power Backup mode;

(b) the packaged Meter shall be subjected to the following tests:

i. the National/International Safe Transit Association Pre-shipment Test
Procedures, Project IA; and

ii. Method B, Single Container Resonance Test, of the latest revision of American
Society for Testing and Materials (ASTM) Standard D-999. Test intensities,
frequency ranges and test durations shall meet or exceed the recommended
values of ASTM D-999; and

(c) to pass this test, the Meter shall be inspected and tested to verify that no damage had
occurred and that the time and all stored data is correct.

Safety

Hazardous Voltage

Hazardous voltages shall not be easily accessible with the Meter cover removed.
Grounding

All accessible conductive parts on the exterior of the Meter and conductive parts that are
accessible upon removal of the Meter cover shall be electrically connected to the Meter

grounding tabs. All connections in the grounding circuit shall be made with an effective bonding
technique.
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14.3  Toxic Materials

No materials that are toxic to life or harmful to the environment shall be exposed in the Meter
during normal use.

14.4  Fire Hazard
Materials used in the construction of the Meter shall not create a fire hazard.
15 Data Security And Performance

(a) Manual access for changing data or reprogramming shall require the physical removal or
breaking of an ISO seal by the ISO or an ISO Authorized Inspector.

(b) No loss of data shall occur as a result of the following events within design specifications:

i. power outages, frequency changes, transients, harmonics, reprogramming,
reading; and

ii. environmental factors—dampness, heat, cold, vibration, dust.

(c) 5-minute interval data for the most recent 60 day period shall always be available and
accessible via the communications interface or the optical interface.

16 Documentation
16.1 Hardware Documentation To Be Provided For ISO Review

(a) Drawing(s) showing the external meter connections.

(b) Instruction booklets detailing the necessary procedures and precautions for installation of
the Meter provided for use by field personnel during initial installation written in the style
of a step by step outline.

(c) One (1) technical/maintenance manual and one (1) repair manual shall be provided for
each Meter style. These manuals shall be sufficiently detailed so that circuit operation
can be understood and equipment repair facilitated.

(d) The above documents shall be submitted for approval by ISO before equipment is installed.
Approval of documents by the ISO shall not relieve any responsibility for complying with all the
requirements of this Exhibit.

16.2  Software

A complete set of manuals detailing the operation of the Rate Development Program, the Field

Program, and the Field Disk Serialization Program shall be provided to ISO for review. These

manuals shall explain to a person with only basic computer knowledge how to generate and

download Meter configuration files.

17 Applicable Standards

The standards referred to in Appendix J to the ISO Tariff shall apply to all Meters.
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Definitions
The following terms and expressions used in this Exhibit are detailed as set forth below:
“Ambient Temperature” means temperature of 23°+2° Celsius.

“Average Power Factor” means the power factor calculated using the average active and
reactive power flows over the latest demand interval.

“Delivered” means Energy (active, reactive, or apparent) that flows from the ISO Controlled Grid
to an End-User.

“Failed Meter” means a Meter in which any part or component, except the removable battery,
has failed.

“Failure” means any hardware, firmware or software failure, or any combination.

“Field Disk Serialization Program” means a software package that allows the user to assign a
separate password to each disk copy of the Field Program.

“Field Program” means a software package that allows the user to download Meter
configuration files into the Meter and perform other testing and maintenance activities.

“Hazardous Voltage” means any voltage exceeding 30 volts rms.
“Meter” means all single phase and three phase electricity meters with electronic registers,
including hybrid and solid state meters, but excluding solid state recorders, and including any

optional devices included under the Meter cover.

“Meter Programmer” means the PC DOS based laptop computers used for meter
reading/programming.

“MSDS"” means the Material Safety Data Sheet.
“Power Failure Backup System” means a sub-system in the Meter that provides power to the
electronic circuitry when the normal power line voltage is below operating limits. The sub-system

usually consists of a battery and may or may not include a super capacitor.

“Quadrant” means the term used to represent the direction of power flows (active and reactive)
between the ISO Controlled Grid and an End-User. The 4 quadrants are defined as follows:

(a) Quadrant 1 — shall measure active power and reactive power delivered by the ISO
Controlled Grid;

(b) Quadrant 2 — shall measure active power received by ISO Controlled Grid and reactive
power delivered by the ISO Controlled Grid;

(c) Quadrant 3 — shall measure active power and reactive power received by the ISO
Controlled Grid; and

(d) Quadrant 4 — shall measure active power delivered by ISO Controlled Grid and reactive
power received by the ISO Controlled Grid.
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“Rate Development Program” means a software package that allows the user to generate
Meter configuration files including operating parameters and TOU schedules.

“Received” means Energy (active, reactive or apparent) that flows from a Generator to the ISO
Controlled Grid.

“RFI” means the Radio Frequency Interference.

“Temperature tolerance” means +2° Celsius.
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Physical and Electronic Attribute Criterion for Electricity Meters

Test / Inspection Description

Pass Fail

Bayonets

Missing or loose parts, i.e., cotter pin, arc gap, etc.

Meter Base

Any cracked and/or missing/damaged gasket
Any broken leg

Missing or loose voltage link or screw

Any missing or loose arc gaps

Sealing hole unusable for sealing

Any chips on upper half of meter (gasket ring area)

I OMmMOO®m> N>

Any chips which may jeopardize meter integrity

Missing or loose rivets holding frame to base

Missing or damaged ventilation screen or filter on applicable meter

Any sign of water damage in meter such as corrosion, oxidation, stain

Meter Frame
Nameplate data incorrect or flawed

Missing or loose hardware on frame

Module

Loose or defective power connectors
Improper routing of voltage leads
Improper fit (loose or crooked)
Crimped or pinched voltage leads

Incorrect module

Calibration screw access should not be significantly affected (or covered)

Meter Cover
Wiring to communication port is correct & solid
Proper meter cover is used for meter type and class

Mechanical reset mechanism works properly

DO ®W®» O MTmMUO®> D> el

Proper alignment, positioning, and operation of all cover mechanisms
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Attachment 1
Physical and Electronic Attribute Criterion for Electricity Meters (cont.)

Electronic Register

Program register to verify acceptance of rate schedule
Check display that all segments are operational
Check battery carryover function, if appropriate

Check register tracking by inputting disk revolutions

moowp» o

Check for any visual defects in the register assembly

Only scratches and/or chips that are cosmetically or functionally objectionable will be classified as
defective and failing.
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Attachment 2
Meter Display Items

Normal Alternate Test
Display Item Mode Mode Mode
Minimum Requirements for Delivered kWh
Complete Display (Segment) Test X

Demand Reset Count
Demand Reset Date
Instantaneous kW X
Interval length

Minutes of Battery Use
Present time X
Previous Billing Rate A kWh

Previous Billing Rate A Maximum kW
Previous Billing Rate B kWh

Previous Billing Rate B Maximum kW
Previous Billing Rate C kWh

Previous Billing Rate C Maximum kW
Previous Billing Rate D kWh

Previous Billing Rate D Maximum kW
Previous Billing Total kWh

Previous Season Rate A kWh

Previous Season Rate A Maximum kW
Previous Season Rate B kWh

Previous Season Rate B Maximum kW
Previous Season Rate C kWh
Previous Season Rate C Maximum kW
Previous Season Rate D kWh
Previous Season Rate D Maximum kW
Previous Season Total kWh

Program ID

Rate A kWh

Rate A Maximum kW

Rate B kWh

Rate B Maximum kW

Rate C kWh

Rate C Maximum kW

Rate D kWh

Rate D Maximum kW

X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X
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Attachment 2
Meter Display ltems (cont.)

Normal |Alternate| Test
Display Item Mode Mode Mode
Minimum Requirements for Delivered kWh (cont.)
Total kWh X X X
Wh per disk revolution (Kh) X
Wh per pulse (Ke) X
Minimum Requirements for Test Mode

Present Interval Demand—kW

Pulse count

Time left in subinterval

Total kWh

Additional requirements for Received kWh (if specified)
Previous Billing Total Received kWh X
Previous Season Total Received kWh
Total Received kWh X
Additional requirements for kVARh (if specified)
Maximum Delivered kVAR

Maximum Received kVAR

Previous Billing Maximum Delivered kVAR
Previous Billing Maximum Received kVAR
Previous Billing Total Delivered kVARh

Previous Billing Total Received kVARh

Previous Season Maximum Delivered kVAR
Previous Season Maximum Received kVAR
Previous Season Total Delivered kVARh

Previous Season Total Received kVARh

Total Delivered kVARh

Total Received kVARO

Previous Billing Maximum Delivered kVA

Previous Billing Maximum Received kVA

Previous Billing Total Delivered kVAh

Previous Billing Total Received kVAh

Previous Season Maximum Delivered kVA
Previous Season Maximum Received kVA

X X X X

xX X

X X X X X|IX X X X X X X X X X X X X

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: March 22, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 916

Attachment 2
Meter Display Items (cont.)

Additional requirements for kVAh (cont.)
Previous Season Total Delivered kVAh
Previous Season Total Received kVAh
Total Delivered kVAh

Total Received kVAh

Additional requirements for Power Factor (if specified)
Quadrant 1 Average Power Factor
Quadrant 2 Average Power Factor
Quadrant 3 Average Power Factor
Quadrant 4 Average Power Factor

Total Average Power Factor Delivered
Total Average Power Factor Received

X X X X

X X X X X X
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EXHIBIT 2 TO PART D

ISO SPECIFICATION
FOR CERTIFICATION OF OIL-FILLED,
WOUND INSTRUMENT TRANSFORMERS
FOR REVENUE METERING
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1

21

2.2

51

Purpose

This Exhibit specifies the technical requirements for reliable high-accuracy Current Transformers
(CT) and Voltage Transformers (VT) to be used for revenue quality metering on the ISO
Controlled Grid.

Scope

This Exhibit applies only to the following:

¢ OQil-filled Single-Phase CTs - 35kV-230kV.

¢ Oil-filled Single-Phase VTs - 35kV-230kV.

¢ Qil-filled Single-Phase Combination Current/Voltage Transformers - 35kV-230kV.

This Exhibit applies only to the following Oil-filled Wound Devices, which are VTs < 35kv.
VTs > 230kv must be individually specified in accordance with the engineered installations.

Standards

All instrument transformers covered by this Exhibit shall be designed, manufactured, tested and
supplied in accordance with the applicable standards referred to in Appendix J to the ISO Tariff.

Definitions

“Hermetically Sealed” means completely sealed by fusion, soldering, etc., so as to keep air or
gas from getting in or out (i.e. airtight).

“Metering Unit” means one or more Voltage element(s) and one or more Current element(s)
contained in one common housing.

“BIL Rating” means basic lightning impulse insulation level.

“Burden Rating” means the total impedance (in ohms) that can be connected to the secondary
circuit(s) of an instrument transformer while still maintaining metering accuracy of plus-or-minus
0.3%

Specifications

General

All instrument transformers covered by this Exhibit shall be hermetically sealed, oil-filled type and
have a minimum BIL Rating appropriate for the designated nominal System voltage:

e 60-69kV—-350KkV BIL

e 115kV —550 kV BIL
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5.2.6

5.2.7

e 230 kV -900 kV BIL
Current Transformers

Current Transformer windings (typical configurations) shall be either:

Original Sheet No. 919

(a) a single primary winding and single secondary winding with dual ratio tap;
(b) a dual primary winding and a single ratio tap;
(c) a single primary winding and one or more secondary windings with dual ratio tap(s); or

(d) other combinations as available and approved by the ISO.

Rated primary current

The rated primary current must be as specified by the ISO Metered Entity
Rated secondary current

The rated secondary current must be 5 amperes @ rated primary current.
Accuracy and burden

All current transformers shall have an accuracy and burden of:

(a) standard — plus-or-minus 0.3% @ B0.1 - 1.8 ohms, 10% - 100% r.

ated current; or

(b) optional — plus-or-minus 0.15 % @ BO0.1 - 1.8 ohms, 5% - 100 % rated current.

Continuous current rating factor

All current transformers shall have a continuous current rating factor of:
(a) standard — 1.5 @ 30 degrees C Ambient; or

(b) optional — 1.0 @ 30 degrees C Ambient.

Short time thermal current rating

The short time thermal current rating varies with transformer rating as follows:

25/50: 5 ratio, 4 kKA RMS to 1500/3000:5 ratio, 120 kA RMS.
Mechanical short time current rating
The mechanical short time current rating varies with transformer rating as

25/50:5 ratio, 3 kA RMS to 1500/3000:5 ratio, 90 kA RMS.
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5.3 Voltage Transformers

5.3.1 Transformer windings shall consist of a single primary winding and one or more tapped
secondary windings.

5.3.2 Rated primary voltage, as specified by the ISO Metered Entity, must be 34,500 volts through
138,000 volts, L-N.

5.3.3 Rated secondary voltage must typically be 115/69 volts.
5.3.4 The ratio of primary to secondary windings must be 300/500:1 through 1200/2000:1.
5.3.5 Accuracy and burden

All voltage transformers shall have accuracy and burden of:

(a) standard — plus-or-minus 0.3% through B. ZZ @ 90% through 110% of nominal voltage;
or

(b) optional — plus-or-minus 0.15% through B. Y 90% through 110% of nominal voltage.
5.3.6 Thermal burden rating

All voltage transformers shall have a thermal burden rating of:

(a) 34.5 kV — 2500 VA, 60 hertz;

(b) 60 kV & 69 kV — 4000 VA, 60 hertz; or

(c) 115 kV — 6000 VA, 60 hertz.
5.4 Combination Current/Voltage Transformers (Metering Units)

Combination Current/Voltage Transformers shall maintain the same electrical, accuracy and

trzedc:saigincfal characteristics as individual CTs and VTs. Physical dimensions may vary according

55 Grounding

The neutral terminal of the VT shall exit the tank via a 5kV insulated bushing and be grounded by
means of a removable copper strap to a NEMA 2-hole pad.

5.6 Primary Terminals
The primary terminals shall be tin-plated NEMA 4-hole pads (4"x4”).
5.7 Paint

Exterior metal non current-carrying surfaces shall be painted with a weather-resistant paint
system consisting of one primer and two industry recognized gray finish coats. As an option, for
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high-corrosion areas, special corrosion-resistant finishes (e.g. zinc-rich paint, stainless steel tank)
shall be used.

5.8 Porcelain

Porcelain shall be of one-piece wet-process, glazed inside and outside. The outside color shall
be in accordance with industry recognized gray glaze. The minimum creepage and strike-to-
ground distances for various voltages shall be as follows:

Voltage (nominal Creepage Strike
kV) (inches) (inches)

34.5 34 13

60 & 69 52 24

115 101 42

230 169 65

230 (1050 BIL) 214 84

5.9 Insulating Oil

The nameplate shall be of non-corroding material and shall indicate that the dielectric fluid is free
of polychlorinated biphenyls by the inscription:

“CONTAINS NO PCB AT TIME OF MANUFACTURE”.

5.10 Accessories

All units shall be equipped with the following standard accessories:

1/2” brass ball drain valve with plug

1” oil filling opening with nitrogen valve

Magnetic oil level gauge, readable from ground level
Primary bypass protector

Sliding CT shorting link

Four 7/8°x 2-3/8” mounting slots

Four 1” eyebolts on base for four-point lifting sling

1/4” threaded stud secondary terminals

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: March 22, 2006

Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
THIRD REPLACEMENT VOLUME NO. lI Original Sheet No. 922

6 Testing

Two conduit boxes, each with three 1-1/2” knockout

The ISO Metered Entity shall ensure that, before shipment, each transformer is subjected to
testing as prescribed by recognized industry standards and other tests including:

(@)
(b)

(h)

Applied voltage test for primary and secondary winding withstand to ground;
Induced voltage test for proper turn-to-turn insulation;

Accuracy test for ratio correction factor and phase-angle verification to confirm 0.3%
metering accuracy per recognized industry standards;

Ratio test;

Insulation Power Factor test;

Polarity test;

Leak test to assure integrity of gaskets and seals; and

Partial Discharge Test may be done in conjunction with applied voltage testing to assure

proper line-to-ground withstand.

The tests shall be submitted to the ISO on a formal certified test report.

7 Required Information

The following drawings and information shall be required:

(@)

3 sets of drawings showing physical dimensions including mounting holes and primary
CT terminal details, nameplate. The ISO Metered Entity shall ensure that it receives a
schematic of connections from its supplier; and

a copy of quality controls/quality assurance (QC/QA) manuals applicable to production of
the transformer(s).
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PART E

TRANSFORMER AND LINE LOSS CORRECTION FACTORS

Introduction

Transformer loss correction refers to the practice of metering electrical Energy delivered
at a high-voltage billing point using metering equipment connected on the low-voltage
side of the delivery point. The metering equipment is provided with a means of correction
that adds to, or subtracts from, the actual active and reactive metered values in
proportion to losses that are occurring in the transformer.

Transformer losses are divided into two parts:
the core or iron loss (referred to as the no-load loss); and
the copper loss (referred to as the load loss).

Both the no-load loss and the load loss are further divided into Watts and Var
components.

The no-load (iron) loss is composed mostly of eddy current and hystersis losses in the
core. No-load loss varies in proportion to applied voltage and is present with or without
load applied. Dielectric losses and copper loss due to exciting current are also present,
but are generally small enough to be neglected.

The load (copper) watt loss (I° + stray loss) is primarily due to the resistance of
conductors and essentially varies as the square of the load current. The Var component
of transformer load loss is caused by the leakage reactance between windings and varies
as the square of the load current.

Line losses are considered to be resistive and have I°R losses. The lengths, spacings
and configurations of lines are usually such that inductive and capacitive effects can be
ignored. If line losses are to be compensated, they are included as part of the transformer
load losses (Watts copper).

The coefficients, which are calculated at the calibration point of the meter, are entered
into the meter as Percent Loss Watts Copper %LWCU), Percent Loss Watts Iron
(%LWFE), Percent Loss Vars Copper (%LVCU), and Percent Loss Vars Iron (%LVFE).

Percent losses are losses expressed as a percent of the full load on a meter.

The formulas used to determine the compensation values at a particular operating point
are:

WATTS Measured Voltage 2 Measured Current 2
Compensation = * %LWFE + * %LWCU
Value Calibration Point Voltage 2 Calibration Point Current
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Vars Measured Voltage * Measured Current 2
Compensation = * %LVFE + *%LVCU
Value Calibration Point Voltage * Calibration Point Current
E2 Calculating Transformer Loss Constants

Transformer Loss correction calculations with electronic meters are accomplished
internally with firmware. Various setting information and test data is required to calculate
the four values which are to be programmed into the meter.

The following information is required about meter installations:

the transformer high voltage (HV) voltage rating

the transformer kVa rating

the transformer high voltage (HV) tap settings

the transformer low voltage (LV) tap settings

the transformer connection (wye or delta)

the transformer phases (1 or 3)

the voltage transformer (VT) ratio

the current transformer (CT) ratio

the number of meter elements

The following data from a transformer test report is required:

no-load (iron) loss

full-load (copper) loss

percent impedance

percent excitation current

The test data required may be obtained from the following sources:

the manufacturer’s test report

a test completed by a utility or independent electrical testing company
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E3

E4

If the transformer bank is used to deliver power to more than one entity (that is, it is a
joint use transformer bank) additional data is required, including the:

maximum available kVa from the transformer bank

contracted amount of load to be compensated in kW

contractual power factor amount to be used in calculations

Calculating Line Loss Constants

Line Loss correction calculations with electronic meters are accomplished internally with
firmware. Various information about the radial line is required to calculate the value which
is programmed into the meter. The resistance of the conductors are used to calculate a
value which is added to the Watts copper loss value which is programmed into the meter.
It is not practical to compensate for line losses in a network connected line, only radial
lines.

The following information is required about the transmission line:

the transmission line type

the ohms per mile

the length in miles of each type of line

Applications

Joint Use Transformers

Where a transformer bank is used to deliver power to more than one entity (that is, a joint
use transformer bank), no-load iron losses are adjusted by the transformer percent use.
This percent use is determined by dividing a negotiated contract kW load (Contract kW)

at a negotiated power factor (% Power Factor) by the maximum available kVa from the
transformer bank (Max. Available kVa).

Contract kW
% Power Factor

Max.Available kVa

Percent Use =

Switched Lines

Line Loss correction for radial lines which are switched, must be based on a negotiated
average resistance based on the typical operating characteristics.

Transformer Load Tap Changer
Transformers equipped with a load tap changer (i.e., which has the capability to change

transformer voltage tap positions or settings under Load) for regulating voltage, must
have the corrections calculated at the median tap voltage. Differences in the corrections
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must be minimal and must even out over time as the bank operates above and below the
median tap voltage.

Worksheets
A pro forma Transformer and Line Loss Correction Worksheet which can be used to
perform the above calculation is attached to this Part. Instructions for completing the

worksheet are as follows:

Complete the Name, Delivery, Location and Revision Date fields using the ISO Metered
Entity’s name, operating name, city, state, and the date of the calculation.

Enter Transformer High Voltage (HV) winding rated voltage, this is the voltage at which
the transformer tests were performed.

Enter the HV and Low Voltage (LV) transformer tap settings.
Enter 'Y’ or ‘D’ to indicate the secondary winding connection of either wye or delta.

Enter ‘1’ to indicate that the transformer bank is comprised of single phase units or ‘3’ to
indicate the bank is comprised of three phase units.

Enter ‘2’ or ‘3’ to indicate the number of elements in the meter.
Enter the VT and CT ratios of the instrument transformers used in the metering.
Enter Y’ or ‘N’ to indicate if the transformer bank is utilized by more than one entity.

Enter the negotiated contract and power factor for the joint use portion of the transformer
(if any).

If compensation coefficients are required at a calibration point other than five amps, enter
the new value.

Space is provided to make comments about the calculation or delivery configuration.
Enter the manufacturer and serial number of the transformer(s).

Enter the kVa rating of each bank. For multiple rated banks, the base kVa should be
used. Enter the test data collected at base kVa.

Enter the no-load losses in Watts from the test data.

Enter the load losses in Watts from the test data.

Enter the impedance from the test data.

Enter the Exciting current from the test data.

If the maximum available kVa from the transformer bank is more than the rated kVa, this
value can be entered manually. An example may be for a triple rated transformer

that has fans with a rating which is more than the base kVa. This value only affects
the percent use calculation.
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Enter the line type for each type of line to be compensated.
Enter the resistance in ohms per mile of each type of line to be compensated.
Enter the total length in miles of each type of line to be compensated.

E6 Reference Materials

The following additional references may be referred to for assistance when calculating
the correction factors referred to in this Part.

Handbook For Electricity Metering, Ninth Edition. Edison Electric Institute. Washington,
D.C.

Eastern Specialty Company Bulletin No. 63.

American National Standard Institute. Test Code for Distribution, Power and Regulating
Transformers.

System Loss Compensation, Schlumberger Industries, Quantum Multifunction Meter
Hardware Instruction Manual 1610, November 1993.

Transformer Loss Calculation Method, Process System Manual, Appendix E.
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Transformer and Line Loss Correction Worksheet (Example)
TRANSFORMER AND LINE LOSS CORRECTION

Name: Acme Power Company

Delivery: Delivery Number 5

Location: Surf Beach, CA

Rev. Date: 5/6/97

HV Rated Voltage: 110000 V VT Ratio: 60:1

HV Tap: 101200 V CT Ratio: 600:5

LV Tap: 13090 V Joint Use (Y/N): N

Trf. Conn. (Y/D): Y Metering Trf. Use: 100 %

Trf. Phase (1 or 3) 3 Contract kW: 10,000 kW
# Meter Elem.: 3 Power Factor: 95 %

Compensation Values (@ 5A Compensation Values at: 10A
F.L.)
Watt Fe Loss: 0.16 % Watt Fe Loss: .08 %
Watt Cu Loss: 0.53 % Watt Cu Loss: 1.06 %
Watt Tot. Loss: 0.69 % Watt Tot. Loss: 1.14 %
Var Fe Loss: 0.31 % Var Fe Loss: 0.16 %
Var Cu Loss: 10.96 % Var Cu Loss: 21.92 %
Var Tot. Loss: 11.27 % Var Tot. Loss: 22.08 %
Comments:
TRANSFORMER DATA

Serial Number | KVa Rating No Load Load (2) (IE)

(Fe) Loss (Cu) Loss Impedance Exciting

Current

ABB 1000001 12000 22200 w 51360 w 8.84 % 0.45 %
Total kVa rating: 12000 Max Available kVa: 12000
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LINE DATA

Resistance Length
#1 Line Type: Ohms/mile miles
#2 Line Type: Ohms/mile miles
#3 Line Type: Ohms/mile miles
#4 Line Type: Ohms/mile miles
#5 Line Type: Ohms/mile miles
#6 Line Type: Ohms/mile miles
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Transformer and Line Loss Correction Worksheet (Example, continued)
TRANSFORMER AND LINE LOSS CORRECTION

Name: ACME Power Company
Delivery: Delivery Number 5
Location: Surf Beach, CA
Rev. Date: 5/6/97
HV Rated Voltage: 110000 V VT Ratio: 60:1
HV Tap: 101200 V CT Ratio: 600:5
LV Tap: 13090 V Joint Use (Y/N): N
Trf. Conn. (Y/D): Y Metering Trf. Use: 100 %
Trf. Phase (1 or 3) 3 Contract kW: 10,000 kW
# Meter Elem.: 3 Power Factor: 95 %
TRANSFORMERS
Serial Number kVa
ABB 1000001 12000

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR WATTHOURS**

SERIES TEST
Test Load % Iron % Copper % Total
Light 1.60 0.05 1.65
Full 0.16 0.53 0.69
0.5P.F. 0.32 1.06 1.38

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR VARHOURS**
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SERIES TEST
Test Load % Iron % Copper % Total
Light 3.10 1.10 4.20
Full 0.31 10.96 11.27
0.5P.F. 0.62 21.92 22.54
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Pro Forma Transformer and Line Loss Correction Worksheet

TRANSFORMER AND LINE LOSS CORRECTION

Name:

Delivery:

Location:

Rev. Date:

HV Rated Voltage: \Y VT Ratio: 1

HV Tap: V CT Ratio: 5

LV Tap: \Y, Joint Use (Y/N):

Trf. Conn. (Y/D): Metering Trf. Use: 100 %
Trf. Phase (1 or 3) Contract kW: kW

# Meter Elem.: Power Factor: %

Compensation Values (@ 5A F.L.) Compensation Values 10A
at:
Watt Fe Loss: % Watt Fe Loss: %
Watt Cu Loss: % Watt Cu Loss: %
Watt Tot. Loss: % Watt Tot. Loss: %
Var Fe Loss: % Var Fe Loss: %
Var Cu Loss: % Var Cu Loss: %
Var Tot. Loss: % Var Tot. Loss: %
Comments:
TRANSFORMER DATA

Serial KVa No Load Load (2) (IE)
Number Rating (Fe) (Cu) Loss Impedance Exciting

Loss Current

Total kVa rating:

Max Available kVa:
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LINE DATA

Resistance Length
#1 Line Type: Ohms/mile miles
#2 Line Type: Ohms/mile miles
#3 Line Type: Ohms/mile miles
#4 Line Type: Ohms/mile miles
#5 Line Type: Ohms/mile miles
#6 Line Type: Ohms/mile miles
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Pro Forma Transformer and Line Loss Correction Worksheet (continued)
TRANSFORMER AND LINE LOSS COMPENSATION

Name:

Delivery:

Location:

Rev. Date:

HV Rated Voltage: \Y VT Ratio: :1

HV Tap: \Y, CT Ratio: 5

LV Tap: \Y, Joint Use (Y/N):

Trf. Conn. (Y/D): Metering Trf. Use: 100 %
Trf. Phase (1 or 3) Contract kW: kW

# Meter Elem.: Power Factor: %

TRANSFORMERS

Serial Number kVa

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR WATTHOURS**

SERIES TEST
Test Load % Iron % Copper % Total
Full
0.5P.F.
Light

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR VARHOURS**
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SERIES TEST
Test Load % Iron % Copper % Total
Full
0.5P.F.
Light
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PART F

INSTRUMENT TRANSFORMER RATIO AND CABLE LOSS
CORRECTION FACTORS

Background

All current transformers (CTs) and voltage transformers (VTs) (collectively, instrument
transformers) have inherent errors due to their design and the physical properties of the
materials used in their construction. These errors are manifested as a magnitude and
phase angle difference between the “ideal” nameplate ratio and the waveform actually
present on the secondary of the transformer. The terms used to denote these errors are
Ratio Correction Factor (RCF) and Phase Angle Correction Factor (PACF).

The burden (load) connected to instrument transformer secondaries has an effect on the
RCF and PACF of the units. All wiring and instrumentation of any kind is part of the
burden. On a CT, the burden is designated in ohms and is represented by a number
ranging from B-0.1 through B-1.8. On a VT, burden is measured in volt-amps and
indicated by an alpha character, such as W, X, M, Y, Z or ZZ. The magnitude of these
burdens must be known and kept within specified limits or additional errors will occur in
the metering.

Significant impedance in the leads between the VTs and the meter can be another
source of error, where a voltage drop in the leads is caused by the load of the meter and
any other connected devices between the VTs and the meter. Conductors which are too
small or too long can cause metering error.

Correction when the Burden Rating is exceeded

Where the connected burden of a metering circuit exceeds the burden rating of a CT or
VT or if an existing instrument transformer does not meet minimum SO accuracy
requirements, then one of the actions listed below must to be taken:

i. The preferred action is to correct the problem by either replacing the instrument
transformer(s) with higher burden rated revenue class units or reducing the
burden on the circuit to comply with the name plate of existing instrument
transformer(s).

ii. An acceptable action is to apply ISO approved correction factors to the meter to
adjust the meter’s registration to compensate for inaccuracies.

The ISO Metered Entity will be responsible for properly calculating and applying the
CT/VT and cable loss correction factors to its meter to adjust for inaccuracies in the
metering circuit. 1SO approved algorithms and spreadsheets for calculating correction
factors are included in this Part.
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CT Ratio Correction Factor

Current transformers are usually tested by the manufacturer for the value of RCF and
phase angle at both 5 and 0.5 amp secondary currents. The values for each CT in an
installation would be averaged together to determine the CT Ratio Correction Factor
(RCFI) and CT Phase Angle (b). If the current transformers used are revenue metering
with an accuracy class of 0.3 % and are operated at or below their rated burden, then the
correction factors may be disregarded.

VT Ratio Correction Factor

Voltage transformers are usually tested by the manufacturer for the value of RCF and
phase angle at rated voltage. The values for each VT in an installation would be
averaged together to determine the VT Ratio Correction Factor (RCFE) and VT Phase
Angle (g). If the voltage transformers used are revenue metering with an accuracy class
of 0.3 % and are operated at or below their rated burden, then the correction factors may
be disregarded.

Cable Loss Correction Factor
The secondary voltage cables at an installation can be tested to determine the losses
and phase angle of each. These values would then be averaged together to get the
Cable Loss Correction Factor (CLCF) and the Phase Angle (a) for the installation. If the
calculated connected burden of each phase do not exceed the VT burden rating, then the
correction factors may be disregarded.

Final Correction Factor

The PACF for an installation is determined by the following formula:

cos(Q+b-a-g)
cosQ

PACF =

Where cosQ is the secondary apparent power factor.
The Final Correction Factor (FCF) can then be determined as follows:
FCF = RCFI * RCFE * CLCF * PACF

The Percent Error is the amount of error caused by the instrument transformers and
cable loss, it is calculated as follows:

Percent Error = (1-FCF)*(100)

The Percent Meter Adjustment is the adjustment to the meter required to compensate for
the Percent Error, it is calculated as follows:

Percent Adjustment Factor = (FCF-1)*(100)
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Applications

The FCF is applied to the calibration of the meter, usually through adjustment of the
calibration potentiometer or through a change in the programmed calibration values.
After an adjustment to the meter is made, the meter should be tested at all test points to
show that the meter is within calibration limits with the calibration values applied. A FCF
which results in a correction of less than 0.6% can be disregarded since this is less than
the required combined accuracy of the instrument transformers. However, if any
correction factor (full load, light load or power factor) results in a correction of more than
0.6%, they should all be applied.

Typical Installation

The preferred meter installation would utilize revenue metering class instrument
transformers (0.3 %) operated at or below rated burden. If this is not the case, one or
more of the following actions may be used to correct the problem:

Replace instrument transformers with higher burden rated units.

Reduce the burden on the circuit to comply with the existing rated burden.
Apply correction factors to the meter to compensate for inaccuracies.
Paralleling CTs

In normal revenue metering, current transformers would not be paralleled, but there are
some applications where paralleling is done because the cost of the installation is
reduced and the possibility of reduced meter accuracy is acceptable. A typical installation
of this type would be to meter the net output of a generating station on a single meter
rather than metering gross generator output and auxiliary power separately. In these type
of installations additional rules apply:

All of the transformers must have the same nominal ratio regardless of the ratings of the
circuits in which they are connected.

All transformers which have their secondaries paralleled must be connected in the same
phase of the primary circuits.

The secondaries must be paralleled at the meter and not at the current transformers.

There should only be one ground on the secondaries of all transformers. This should be
at their common point at the meter. Each utility may use their established grounding
procedures.

Modern current transformers with low exciting currents and, therefore, little shunting
effect when one or more current transformers are “floating” at no load should be used.
Three or more “floating” current transformers might have an effect that should be
investigated.
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Worksheets

The secondary circuits must be so designed that the maximum possible burden on any
transformer will not exceed its rating. The burden should be kept as low as possible as its
effects are increased in direct proportion to the square of the total secondary current.

A common voltage and frequency must be available for the meter.
If adjustments are made at the meter to compensate for ratio and phase angle errors, the
ratio and phase angle error corrections used must represent the entire combination of

transformers as a unit.

The watthour meter must be able to carry, without overload errors, the combined currents
from all the transformers to which it is connected.

While servicing meters and equipment on parallel CT secondaries, all CTs must be by-
passed (shorted). When work is completed all by-passes must be removed.

A worksheet which can be used to perform the above calculations is attached to this Part.
Instructions for completing the worksheet follow:

Complete the Name, Delivery and Location fields using the ISO Metered Entity’s name,
the operating name of the delivery, and the city and state for the location.

Enter the values of RCF and phase angle as tested at full load and light load for each CT
in the circuit. Record the manufacturer and serial number of each transformer.

Enter the values of RCF and phase angle as tested at rated voltage for each VT in the
circuit. Record the manufacturer and serial number of each transformer.

Enter the values of the Cable Loss Correction Factor and Phase Angle for the secondary
voltage cables.

The worksheet will calculate the Final Correction Factors, Percent Errors and P