PHASE |1
WORK ITEM LIST

Last update 10/13/98
Staging
o Plan #3 £ %
ID Work Item Description Item No. | 2 7 2o Comments
and prior | & 2 @
target | & 2 ‘% Q
release @ @
date -
1 |SC’s Testing for SI/SA No Detailed Statement of Work (DSOW) needed; on-going testing and SC 1 Sl On-going
training and certification.. Maintain status to indicate resource
requirements.
2 |HIM Server An archival database is to be created for permanent historical storage tem 9 1 Sl 9/19/98 Testing in
bidding, price and schedule data. 7/1/98 progress.
HIM is defined in section 3.2.5 of the SI DSOW: Release date
Archival Database 11/18/98
The purpose of the archival database is to provide long term historical
storage for the ISO Scheduling data. Data are stored to support:
e  Statistic analysis of market data; and
e Audit function.
The Archival Database will be distinct and separate from the main
system database. SC’s will not be able to access data in the archiyal
database directly.
On-line storage must be provided for 5 years of data.
3 |Operator entry for RMR unja. The SI/SA and EMS Systems will be modified to provide the 1 Sl 12/27/98 | Testing for 3.4
info. following functionality to automate the scheduling of A/S capacity and is in progress
energy from RMR generation units:
After the close of the Day Ahead Market the ISO must evaluate if the
Market has provided enough ancillary services. If the market did|not
Provide enough energy ancillary services to ensure reliability then the
ISO will select Reliability Must Run (RMR) units to provide the
Balance of reliability requirements. Once ISO staff has determined
The RMR units, the ISO will have a simple mechanism to schedule
And settle RMR in the Day Ahead Market. Currently, thisis a
Manual process. Work has not
b. Currently, the RMR energy is dealt with in real time. In order to have started on 3.h
accurate schedule, RMR schedule must be in the DA schedule tq
account for the RMR energy. No decision has been made on how this Delivered
is done. 9/4/98
c. Incremental update to Settlement System.
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4 |SI/BBS modification

The 1SO Sl System will be modified to provide the ability to bulk load
scheduling and price data that may have been lost or obtained manually
under market emergencies (i.e. Day Ahead, Hour-Ahead or BEEP fails).
For ingtance, this datawill be populated in the Sl Operational Database
(ODB) prior to running Settlements.

With the current design for the SI/Settlement interface, each transfer
aways includes a complete set of schedules and price data for an operating
date. When data errorsin the schedules or prices areidentified after the S|
data are processed by Settlement, the source data can be corrected in Sl
ODB but Sl cannot send the corrected data without resending the whole set
of dataagain. Resending the whole set of data causes quite a few
problems. It leadsto unnecessary processing overhead, fills up the
settlement database rapidly and makes the audit history useless due to the
large number of redundant records. Sl will be modified support an
incremental push of changed data to the Settlement System.

1/8/99

5 |Sl alowing feedback from

EMS

Currently the ISO SI/SA and EMS Systems are designed to allow only one
way communication from Sl to EMS. Thiswork item will alow
information such asreal time intertie schedul e changes to move back into
SI/SA and Settlement automatically from EMS. Currently, this processis
done manually.

Sl

10/9/98

Testingin
progress

Ziad Alaywan/Christine Vangel atos

Page 2

10/20/98




PHASE |1
WORK ITEM LIST

Work ltem

Description

Staging
Plan #3
Item No.
and prior
tar get
release
date

Priority

Sub System

Target Release
Date

Comments

6 |Enhance Sl validation rules

The ISO Sl System will be modified to provide enhanced validation
capabilities. These capahilities incude the following.

1

Existing Contract Validation -- Sl will perform validation for
generation, load, interchange and inter-SC schedules with existing
contracts.

Inter SC Trades -- Sl will provide 1SO operator with a mechanism to
prevent Phase |1 validation cascading failures dueto Inter-SC trading.
For example, S| Phase 11 validation will provide warning messages to
I SO operator when out-of-balance failures are caused by Inter-SC
trading mismatches. Also, Sl Phase Il validation will notify 1SO
operator when an SCisrejected from market due to unbalance and
which of its Inter-SC trading partners are affected.

GMM/Tie MM’s -- The ISO will be able to populate the Sl databas
and workspace with global Generator and Tie Meter Multiplier va|
for use in Phase Il validation via a user initiated script. Forecaste
GMM'’s and Tie MM’s are generated by SA and stored in the SI C
These values are used to create the corresponding WEB pages f{
Ahead (8-day) Public Market Information publishing. The ISO us
will be able to have an option to select the SA generated forecas

GMM'’s and Tie MM’s or use the user-entered, global GMM and T

Meter Multiplier values for Phase Il validation.

Enhanced A/S Validation — Additional validation on Ancillary
Services schedule data will be provided.

Master File Table Modifications -- Modifications will be made to th
ISO Master File database tables to provide further validation and
referencing for various SI/SA functionality.

5e
ues

2d

)DB.

or Day
er

ed

ie

e
Cross-

12/18/98

7 |Portfolio bidding, 10-bus

model

Functionality definition awaiting Joint Application Development (JAD)
Session with Market Participants. There have been several meetings
Market Participants. The ISO has a technical proposal that is awaitin
estimate from ABB.

5 with
g cost

SI/SA

Not
Determined

Ziad Alaywan/Christine Vangel atos

Page 3

10/20/98




PHASE |1
WORK ITEM LIST

Staging
o Plan #3 £ %
ID Work Item Description Item No. | & i T o Comments
and prior | & ) x g
target | & 2 ‘% Q
release @ @
date -
28 |Inter-SC trade adjust bids Functionality awaiting definition from JAD session with Market 1 SI/SA Not
Participants. There have been several meetings with Market Participants. Determined
The 1SO has atechnical proposal that isawaiting cost estimate from ABB.
26 |Improved 1SO load forecast |The SO Similar Day Load Forecast (SDLF) program will be modified to 1 Sl 7/17/98 Work is
capability provide enhanced forecasting capability. Over twenty items were completed
identified as future enhancements. The following are the most critical.
1. SDLF datastructure, programs, and forms should be modified to
handle at least 30 parameters for each forecast area. 1SO also needs the
ability to transfer into SDLF the actual wesather data it has been
accumulating since the start of operation
2. The SDLF templates for weather forecast data and actual westher data
must be modified to minimize the number of keystrokes needed for
data entry. An interface for loading weather forecast and actual
weather data from other applications should be provided
3. ThelSO operator should be able to select multiple historical 1oad
curves for comparison. Load profiles of the selected curves must be
presented graphically on the same display.
4. .The SDLF higorical database must be adjusted to resolve Day Light
savings shifts.
5. It should be possible to use multiple day-of-week selections as query
criteriafor curve selection. For example, the user should be able to
query againg Monday, Tuesday, and Friday curves together.
6. Forecast datamust be saved. For each day, next day, the following
day, and one additional forecast day. The saved forecast datainclude
wesather forecast, date of the smilar day load curve used, scaling
factor, and forecasted load values.
7. Provide a SDLF template for forecast and actua data comparison. The
template should have the ability to show load forecast vs. actual load
for al areas and weather forecast vs. actua weather. The template
should also be used for actual data entry.
8. ThelSO operators should aso have the ability to manually overwrite
values directly on theload forecast template.
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29 |Add. Public Market Thiswork item will modify SI PMI displaysto provide Market Participants| Item19 | 1 Sl 11/14/98 Completed
Information (PMI) for Load |additional data to make market decisions. Additional dataincludes 10/1/98 8/5/98
Forecast (LF), A/S congestion path usage, updated TTC or ATC and actual 1SO load.
reguirements, Generic Furthermore, Sl will be modified to provide an 1SO Messaging System via
message mechanism the WeNet. The messaging system will enable the 1SO operator to send out

either pre-structured or free form messages to the Scheduling Coordinators.
8 |Beep Modifications The ISO SI/SA System will be modified to accommodate the following ltem 1 1 SA 12/10/98 | ltems 1, 3 and 8
Balancing Energy and Ex-Post Pricing (BEEP) functions: 1/1/99 Completed on
1. Change the balancing energy computation and ensure that this 10/13/98
computation is based on actual generation output. Ensurethat BEEPis
looking forward in cd cul ating the requirement.

2. Modify the computation of instructions of generation to ensure that
only the unit(s) that were ingtructed via phone call or AGC are paid.

3. Publish incremental and decremental zonal prices every interval. The
publication must contain all 24 hrs — 10 min incremental and
decremental prices and average hourly price. The ISO needs tolknow
the 10 minute decrement and incremental prices along with the ex-post
price calculated by BEEP. Additionally, publish the 10 minute interval
prices calculated by BEEP. Finally, retain the 10 minute ex-postzonal
prices in the SI ODB for 90 days and then move to long term storage.

4. Ensure that BEEP instructions do not contradict ACE movement.

5. Ensure that BEEP is taking into account RMR dispatch.

6. Ensure that BEEP is not depleting the Operating Reserve requirement.

7. Integrate BEEP and SDLF, so BEEP is using 10 min load forecast data
for the calculation of the 10 min requirement, use actual and foretast
load from SDLF.

8. Integrate EMS generation and interchange data into BEEP.

Page 5 10/20/98
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9 |SI Event Manager changes
when SA not run

The Sl Event Manager will be modified to provide several functions
needed when SA applications are not run dueto SA system errors or
market emergencies. These functions include the following:

1. Add messaging in the Event Manager highlighting actual internal
errorsin SA when SA functions are not able to run properly.

2. Provide diagnostic toolsin 1SO user interface to help 1SO staff identify
the reasons why there are SA function execution errors.

3. Provide 1SO Operator the ability to make Preferred or Revised
Preferred energy schedules and/or ancillary service self-provided
schedules Final Schedules without any processing by SA.

4. Provide SO operator the ability to make Adjusted energy schedules
and/or ancillary service schedules Final Schedules without receiving
Revised Preferred schedules from SCsor performing any SA
applications.

5. |f Day-Ahead market is not run, provide the ability to create Hour-
Ahead Default Schedules for the same trading day from the latest set of
Final Day-Ahead schedules.

6. If Hour-Ahead market is not run, provide 1SO operator the ability to
make Day-Ahead fina schedules the Hour-Ahead final schedules
without any processing from the SA. Subsequently, these Hour-Ahead
fina schedules will be published to the SCs.

Furthermore, SA should be able to recover after the above changes occur

without further data manipulation.

1/15/99

9.1 |Reserve calculation to reflect
EMS manual replacement
and BEEP data

The ISO EMS System will be modified to use data from SA in its spinning
and operating reserve calculation. Thiswill ensurethat only the capacity
designated for reserve isincluded in real-time reserve calculation.
Furthermore, the ISO EMS System will be able to display an individual
unit’s current (real-time) contribution to spinning and non-spinning reserves
in addition to total system reserves.

EMS

12/6/98

34 |A/Simport/export

The I1SO SI/SA System will be modified to accept import bids and self-
provided interchange schedules for spinning, non-spinning and replacement
reserve for the day ahead and hour ahead markets. These bids and/or
schedules may or may not be associated with existing transmission
contracts.

Item 12
6/1/98

9/27/98

Completed
8/5/98
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10 |Operating reserve validation |The ISO EMS System will be modified so its Operating Reserve 1 EMS Deleted —
calculation will include upward available capacity, including capacity Combined with
within regulatory range for units on AGC control. The validation is needed 9.1
to provide the most accurate cal culation of operating reserves for the most
effective procurement and allocation.
11 |Real time schedule feedbaldkhis work item will establish data links between EMS, SI/SA and BBS to 1 EMS 3/19/99
(including BEEP/EMS process and save schedule changes made in real time within EMS.
interface)
12 |Control area A new ISO system will be developed to provide the ISO and its Adjagent 1 | EMS/SI| 12/17/98
checkouts/Integration of  |Control Areas (ACAs) with the capability to automatically extract intentie
BITS and EMS totals. Also, the system will provide functionality to break down totalg to
their lowest common denominator. Separate screens will be developed to
display totaled intertie data that are viewable by both the ISO and the
ACAs.
Additionally, the ISO EMS System will be modified to provide the
capability to automatically export net schedules developed in Bill's
Interchange Transaction Scheduler (BITS) to the EMS for use by AGC and
distribution to Adjacent Control Centers.
12.1 | EMS manual replacement|ISO EMS System will be modified to provide manual replacement 1 EMS 10/1/98 | Completed on
functionality (manrep) functionality [excluding over-ride from any other sources] tqg 10/1/ 98
allow the data acquisition flag to be set to “Yes”. This will be available
system wide for areas such as generator minimum operating limits,
generator maximum operating limits, and generator AGC ramp rates,| The
manrep value will be denoted via color or flag as manrep on EMS operator
displays. All manrep values will be summarized in a single display
showing all manually replaced values, plus any point manually removed
from scan until they are manually returned to normal.
12.2 | Improved data retrieval andSO EMS System will be modified to provide the capability to easily 1 EMS 6/14/99
trending from SPIDER and|retrieve and trend data from the system databases without degradatipn of
HIM EMS performance. This capability should provide a more efficient means
of gathering data for engineering analysis of system operations
Ziad Alaywan/Christine Vangel atos Page 7 10/20/98
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Centralized Generation
Monitoring and Control
(GMAC)

A centralized, single level control scheme will be provided on the ISO
EMS System. Individual unitswill be controlled directly via Area Control
Center via setpoint (phase 1a) and by Remote Terminal Unit (RTU) (Phase
1b). Thisapplication will also provide for multi-area control ability.

Item 6
1/1/99

EMS

10/9/98

Phase 1.a
completed on
10/5/98

41

Firm Transmission Rights
Billing/TO debit/HA inter-
zond CONG/ETC

Firm Transmission Rights (FTR) arerights across an interface, in one
specific direction, between two congestion zones. 1SO SI/SA and BBS
System will be modified to implement a mechanism to track FTR holders
so asto properly allocate Usage Charge revenues.

TO Dehit: Any derate on the tranamission system (inter-zonal path) in the

HA could generate negative payment (debit) to the TO’s since the net

transmission usage deviation is negative on that interface. In esseng
TO’s compensate the SCs for the lost transmission capacity at the H
usage charge. This is contrary to the policy decision that transmissig
capacity is sold in the forward market on an “as available” basis with
guarantees. The ISO will change the software so if inter-zonal
transmission capacity is reduced after the closure of a forward marke
schedules are cut pro-rata. This was often referred to as the “bury o
dead” concept.

t, all
NN

SI/SA/
BBS

3/31/99

FTR design i
in progress

41.1

FTR (Auction)

Perform the FTR Auction

Trading 2/10/99

Dynamics

13

Settlement for GMC

The Settlement System was designed to use the hour ahead net ex
the calculation of Grid Management Charges (GMC). Since GMC sh
be assessed using real time gross exports, the GMC calculation is cu
performed outside the Settlement System using a semi-manual proce
The Settlement System needs to be enhanced to perform the approp
GMC calculation.

According to the GMC Agreement between ISO and the market
participants, certain load schedules and export schedules may receiv
50% or 100% wavier on GMC. This calculation is currently performe
outside the Settlement System since it was not designed to handle th
waivers. The system needs to be enhanced to include this requiremg

ports in
ould
rrently
2SS.
riate

ea
0
e

ent.

BBS

1/11/99
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14

Settlement for Whedling

The Settlement System was designed to use the hour ahead net exportsin
the calculation of wheeling charges. Since whedling charges should be
assessed using real time gross exports, the charge calculation is currently
performed outside the Settlement System using a semi-manual process.
The Settlement System needs to be enhanced to include this requirement.

Exports scheduled under existing transmission contracts are exempted from
wheeling charges. These exemptions are currently handled outside the
Settlement System since it was not designed to handle such exemptions.
The system needs to be enhanced to include this requirement.

Whedling chargeis also assessed for energy leaving the SO grid at
locations within the ISO control area. This charge calculationisalso
handled outside the Settlement System. The system needs to be enhanced
to include thisrequirement.

o)

BS

1/22/99

15

Per Unit charge Calculation
and Neutrality Adjustments

The automated neutrality adjustment mechanism, which is based on Per
Unit Charge method, shall take into consideration any Manua Line Items
and preserve the overall revenue neutrality for the imbalance energy group.

To alow the Settlement Analysts to review the latest neutrality condition,
the Neutrality Report shall be revised to incorporate the effect of the latest
adjustments entered into the Settlement System.

BBS

1/3/99
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16

Settlement file expansion

The settlement statement files should be expanded to show the detail
breakdown of various charges. The following reguirements should be met:

e For chargesrelated to the imbalance energy group, thefiles should
provide information for the individual intertie schedules including any
red -time adjustments and contract exemptions.

«  Whedling charges should be posted daily with appropriate
breakdowns.

e Grid Management Charges should be posted with daily breakdown of
the charge components.

o)

BS

1/18/99

16.1

Allocation of A/Sto SC's

Allocating Ancillary Service responsibility will be based on metered load
and not scheduled 1oad.

BBS

12/22/98

17

Meter data authentication

MDAS must preclude SC submissions of meter data which an SCisnot
authorized to submit into the database. It is possible with current MDAS
functionality, for a SC to request Settlement Ready meter datafrom
MDAS, dter the data and resubmit to MDAS. This SC resubmitted data
would then become the most current version in the MDAS database.
Currently, if such asituation occurs, it isnot readily detectable by a MDAS
operator. Before a SC submission isaccepted, it needs to be tested to
assure the SC is authorized to submit for that particular resource.

MDAS

10/23/98

18

Meter data submission
deadline/data queues

At present, SCs can submit meter data information aslate as the fina
statements publishing date. They also have the ability to turn in this data
multiple times within that timeframe. Thusthe 1SO does not know until the
61t day if the data being submitted is the final version. An enhancement is
needed to restrict SCs from submitting data beyond the meter data due date
(T+41 days where T = Trade day) directly into the MDAS database. Data
submitted beyond T+41 days will be placed in queue rather than going into
the database. Acceptance of these changes into the database requires
different levels of authorization depending upon the age of the change
request. The application must assure that changes waiting in queue are
passed to the database only if approved by someone with proper authority.

MDAS

Completed
8/12/98
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18.1 |Business Associate (BA) MDAS must automatically stay in synch with the BA master file. When 1 MDAS | 10/23/98
Master File interface for changes to the BA Magter File become public (00:01 each day) a snapshot
MDAS of the Master File must be available for MDAS use. This snapshot is used
to assure that the BA may only report resources heis contractually allowed
to report. The enhancement will also automate the process of MDAS being
aware of which SC isrelated to which resource. MDAS mugt preclude SC
submissions of meter datawhich an SC isnot authorized to submit into the
database. It is possible with current MDAS functionality, for a SC to
request Settlement Ready meter datafrom MDAS, alter the dataand
resubmit to MDAS. This SC resubmitted data would then become the most
current version in the MDAS database. Although thisisavery difficult task
involving the breach of SC authorized use of accessto MDAS and the
infiltration of the password protected system, it is not impossible for such
an intrusion to take place. Currently, if such asituation occurs, it isnot
readily detectable by a MDAS operator. Before a SC submissionis
accepted, it needs to be tested to assure the SC is authorized to submit for
that particular resource.
18.2 |CEC Datareporting i i 1 MBAS | 12-1-98
reguirements (based on
revised requirements of the
CEC, thisitemisno longer
necessary)
be determined.
19 |EnterpriseIntegration Test |Current planisto utilize existing 2100 SI/SA/BBS platformsin Alhambra 1 IT 12/22/98
Environ. astest platformsfor system testing prior to rollover into production. Support
MDAS and EMS interfaces are to be smulated. Future enhancements
include shadow testing of systems utilizing real-time data interfaces for
testing and to include EMS and MDAS into integrated testing.
20 |25 Hr. DST Testing Systems have been tested for 23 hour DST, however, 25 hour DST testing 1 |SA/SI/IT| 9/30/98 | Completed on
has not been completed by the vendors. Support 10/13/98
21 |ID andresolve critica single |Perform a single point of failure andysis of all 1SO systems and develop 1 IT Completed
points of failurein 1SO plan for resolving issues critical to ISO reliability. Analysisfor Sl isnear Support 7/22/98
system completion and planning is underway for other systems.
22 |Resolve security issues Improve security process; ABB will work with all devel opers. 1 IT 11/15/98
Support
Ziad Alaywan/Christine Vangel atos Page 11 10/20/98
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23

Deploy secure remote access

Deploy security servers and security token authentication platforms across
production systems. Secure tunneling server to access OA, DMZ and
Production serversto allow confidential communications through public
telecommuni cations systems.

IT
Support

Completed
8/26/98

24

Market Surveillance System

Market Surveillance hasrecently acquired a DEC Alpha 4100 Server. This
system isinstalled and operational; however, some support may be required
from ABB, E&Y, and UTS to devel op data transfers from the SI, SA, BBS,
and MDAS systems.

IT
Support

Completed
4/30/98

25

BBS Backup Server

Ingall necessary hardware and software to provide backup BBS system in &
warm stand-by configuration. Supports Business Continuity Planning

IT
Support

Completed

78

Modifications to Manual
Line-Item Entry to Allow
Changes After Preliminary
Statement

Before this software change was made, the settlements software allowed
the user to enter manua line item adjustments to statements with a
specified effective data that iswithin 90 days of the current calendar date.
If the effective dateis prior to the current processing date, the software
would process the adjustment on the next preliminary statement. This
caused problems when disputes required adjustmentsto be effective on
fina statements (as opposed to be reflected on apreliminary statement for
an unrelated date).

Modifications made to the software under this project alow the user to
specify adjustments apply to either afuture preliminary statement or a fina
statement for which apreliminary has already been processed. Asaresult,
an adjustment that results from the dispute process can be properly applied
between preliminary and final statement issuance dates.

BBS

Completed
6/1/98

79

Copy/Reverse Existing
Manual Line-Item Entries

Thisisan additional enhancement to Item 78. The enhancement will
provide additional functionality to either copy or reverse an exigting line
item adjustment entry. The copy feature of this enhancement will alow the)
user to specify an existing entry, modify it, and easily enter anew
adjustment without re-keying al of theinformation. The reverse feature
will copy a selected record and negate the charge by multiplying the entry
by negative one. The system will automatically update the Client
statement.

BBS

Completed
8/6/98
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80 |CONG Default Usage Implement DUC calculation in SA software. Implementing the DUC 1 SA 12/18/98
Charges (DUC) calculation will optimize the adjustments bids submitted to the | SO.
52 |Y 2000 Certification e Per Software Warranty Section of the Contract, the software suppliers 1 IT Basdline
will submit to 1SO the Y ear 2000 test plan and test scripts and certify Support 7/1/98
that each licensed software developed for 1SO as Y ear 2000 compliant
with demonstrated test result on or before July 1, 1998.
« Testing, assessment, and contingency planning to be completed by
12/15/98
105 |A/S Intertiesand FERC The ISO SI-Settlement transfer and the Settlement software will be 1 BBS 10/15/98 Integration
Status modified to properly settle Ancillary Services (A/S) at the interties with the Sl Testing
appropriate FERC or market prices. Additionally, the same systems will be Complete/
enhanced to allow for A/Sto be settled using the FERC approved Ingallation in
methodology for replacement reserve. progress
106 |Settlement Manual Line Item|Currently, large numbers of manual adjustments are being entered into the 1 BBS 12/21/98
Enhancements BBS System. This change order will allow the bulk load of spreadsheets
directly into the 1ISO BBS system avoiding a great amount of manual work.
107 |SA-BEEP refresh The SA BEEP functionality will be modified so the displays refresh 1 SA
automaticaly & organizeall |automatically when anew interval runs. Furthermore, some BEEP displays
units alphabetically will be enhanced such that the resource names are organized dphabetically.
(Change Order requested; no
target rel ease date yet)
108 |A/Sbased on 1SO forecast | The SA system will be modified to procure A/S based on the 1SO load 1 SA ON HOLD
forecast. Awaiting
(Change Order requested; no Design of 16.1
target release date yet)
109 |A/S capacity and energy The Sl system will be modified to invalidate any A/S or Supplemental 1 Sl
price cap energy bids or A/S sdf-provided schedulesin which the capacity
reservation prices or any portion of the energy bid are above the specified
(Change Order requested; no |price cap.
target rel ease date yet)
Ziad Alaywan/Christine Vangel atos Page 13 10/20/98
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110 [Negative Pricing The SI/SA and BBS systems will be modified to allow SC’s to submit|spin, 1 SI/SA/
non-spin, replacement, and supplemental energy curves with negativie BBS
(Change Order requested; no |prices. BEEP will be modified to allow for both negative interval prices
target release date yet) and negative hourly market clearing prices. Allowing SC’s to submit
negative energy prices allow SC's to tell the ISO what price they are
willing to buy energy at and either reduce production of their own
resources or increase load.
111 | Real Time closing and bid |Modify Sl to change the closing of the real-time energy market and 1 Sl
times movement of supplemental energy bids (from SCWS to SI ODB) from 45
minutes prior to the beginning of the operating hour to 60 minutes pripr to
(Change Order requested; ftloe beginning of the operating hour.
target release date yet)
112 | EMS Operating Reserve |Enhance EMS to provide displays with Operating reserve requiremernts and 1 EMS
Displays actuals considering ALL units available for spin and non-spin calculations
(not just what the market procured). Additionally, provide an hourly
(Change Order requested; meserve forecasting display.
target release date yet)
113 | EMS HIM Server EMS will be modified to remove real-time applications from the HIM 1 EMS
performance upgrade server. Additionally, EMS HIM performance will be upgraded with
additional memory, processors and drive space if necessary to provide 30
(Change Order requested; ays of on-hard-disk storage for all SCADA points at 1 minute intervals
target release date yet) minimum. And, the HIM graphing capability will be made operational and
query filtering capability will be implemented.
114 |Deleted —changed to a
variance (i.e. it will be
addressed outside of the
change order process; it was
formerly X-Windows system
capability)
115 |Additiona EMSlogging EMS will be enhanced to provide additional EM S logging capability and 1 EMS

capability

(Change Order requested; no
target release date yet)

trend displays.

Ziad Alaywan/Christine Vangel atos

Page 14

10/20/98



PHASE I
WORK ITEM LIST

Staging
ID Work Item Description II:Ianﬁ3 > 5 -%
em NO. =
and prior | & % A % Comments
target | & 2 ‘% e
release @ @
date =
116 |Automated HIM query from |[EMSwill be enhanced to provide automated HIM query from SPIDER 1 EMS
SPIDER display displays.
(Change Order requested; no
target release date yet)
117 |X-Y Plot capability in EMS |EMS will be enhanced to provide X-Y plotting capability in EMS displays. 1 EMS
displays
(Change Order requested; no
target release date yet)
118 |Tabular displaysto EMS will be enhanced with new tabular displaysto correspond to 1 EMS
correspond to histogram histogram displays.
displays
(Change Order requested; no
target release date yet)
119 |Deleted — changed to a
variance (i.e. it will be
addressed outside of the
change order process; it wg
formerly HIM Server delete
button)
120 | Sl database to provide dataltee SI-Settlement interface will be modified so that it is possible to run 1 SI/BBS
Second Instance of BBS |regular PRE-Preliminary settlements. Sl will be modified such that it is
possible to push Sl data to another instance of the BBS database. This will
(Change Order requested; falow ISO Business groups to provide Market Participants early settlement
target release date yet) information.
121 | Provide AGC Suspended |The EMS will be modified to provide AGC Suspend status points as shown 1 EMS

status points

(Change Order requested;
target release date yet)

on SYSSUM display AGC section.

no
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122 |SCADA point rate-of-change| The EMSwill be modified to develop SCADA point rate-of-change dlarm 1 EMS
alarm functiondity functionality.
(Change Order requested; no
target release date yet)

123 |ASM input parameters Modify SA ASM input parameters such that they can be defined separately 1 SA 10/13/98 Ingalled on

for each of the 24-hours. Production on
10/13/98

27 |Inter SCtradesfor A/S SO SI/SA System will be modified to provide market partici pants means 2 Sl 3/31/99
to trade ancillary services. Thiswill allow one scheduler coordinator to
sdf-provide ancillary services that are actually provided by a second
scheduler coordinator under a bilateral contract between thetwo. Thisis
required, for example, for scheduler coordinators that have load in the
control area but have no internal generation resources with unused capacity
and do not wish to buy ancillary services from the auction since they have
long term arrangements on the side.

30 |OASIS Madifications SO SI/SA System will be modified to provide OASIS functionality in 2 Sl 1/20/99
compliance with FERC 888/889.

31 |On-demand obligations SO SI/SA System will be modified to provide functionality toallow SCs | Item13 | 2 SA 3/29/99
to self-provide or purchase from 1SO the operating reserves required for 6/1/98
their interruptible imports and on-demand obligations.

32 |Correct support for Hoover- [I1SO SI/SA System will be modified to automate the current work-around to 2 SA 12/20/98

Mead modify Hoover schedules associated with acquiring regulation from outside
the area (for an exiging arrangement).

33 |A/S CONG Interface SO SA System will be modified to provide the ability for the Ancillary 2 SA 1/26/99 | Completed on
Service Management (ASM) subsystem to consider final schedules rather 10/13/98
than preferred schedules. Thisisneeded to avoid accounting for Ancillary
Services that cannot be provided due to physical limits of aunitin a
congestion situation.

35 |Network parameter update [1SO SA System will be enhanced to update the network model used for 2 SA 11/15/98 Partially
Congestion Management (CONG) and to provide engineering tool s for (full completed —
manipulating the network model. completion | (25% deliverec

target | & implemented
release date)| by 10-13-98)
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36 |A/Ssdf provisioning SO SI/SA System will be modified so SCs can self-provide and bid the Item14 | 2 SA 7/3/99
same A/S commaodity from the sameresource. This capability providesthe| 1/1/99
flexibility to self-provide and bid into the market with a single unit
resulting in more A/S capacity for the control area.
37 |Single database model SA- |Currently, there is a separate network model database for SA and EMS. 2 EMS 8/5/99
PMS The two databases will be combined into one. Thiswill create a consistent
network moded for Real Time and Day Ahead decision making.
Additionally, asingle database allows for easier and morereliable data
|maintenance.
38 |Deleted (was BEEP/IEMS
interface) (Combined with
#11)
39 |RTU protocals, additiona RTU capabilities will be augmented to incorporate data exchange with new 11/6/98
SCADA features and expanding market entities. Thiswill allow 1SO systems to interface
with other entities for data interchange and future direct generation control.
42 |GMC unbundling Pending the outcome of the GMC unbundling studies, the Grid 2 BBS/SI 1/31/99
Management Charge may be broken down into componentsto be allocated
in various ways in the settlement statement being passed to the Scheduling
Coordinators. Each component may require a different allocation
mechanism.
NOTE: The Grid Management Charge Unbundling requirement analysisis
still pending.
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Allocation of replace reserve
cost

Currently, the cost for the dispatched portion of the Replacement Reserve

Item 3

capacity is allocated according to the SCs’ deviations from their schedudl@s1/98

that are depleting system reserve. The cost for the undispatched po
allocated according the SCs’ Hour Ahead reserve requirements.

tion is

The ISO Settlement subsystem will be enhanced to allocate dispatched

Replacement Reserve cost based on deviations between SCs’ sched
and actual demand. Additionally, the ISO’s Settlement subsystem wi
enhanced to allocate undispatched Replacement Reserve costs pro
all Scheduling Coordinators based on actual demand.

Additionally, a fix to the situation when the 1ISO has procured Replace
Reserves in the Day Ahead market and the Hour Ahead requirement
to zero will be developed. This happens when the SCs revise their H
Ahead load schedules so that their total load is no longer less than th
load forecast. Since ISO allocates Replacement Reserve capacity c(
according to the SCs' Hour Ahead requirements which are now zero,
Replacement Reserve costs cannot be recovered.

uled
Il be
ata to

'ment
5 drop
our
e ISO
DSts
the

BBS/SI

1/8/99

44

Trial settlement run

The normal settlement cycle allows only one day for 1ISO staff to ve
settlement charges for a given date. A batch run conducted shortly a
day of operation allows the settlements staff to check the forward mal
charges (day-ahead and hour-ahead market) and immediately recogt
major problems right away (instead of waiting 47 days for a preliming
statement). Also, the ability to run early trial statements will allow 1S
publish ancillary service reserve prices only calculated in the settlemg

rify

fter the
rket

nize any
ry

D to

ant

system.

BBS

1/27/99
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45 getaggi :,‘IS J[l)J;;nSnptlsoad Currently, settlement statement adjustments are handled vialineitem 2 BBS/S Cogml;ged
’ entered refunds or charges. The format of adjustments does not conform
with the format of the original charge, and the supporting documentation
(detailed records) can not be provided within the | SO settlement statement
file
Manua Adjustments Settlement Data Upload alows information to be
copied from spreadsheet directly into the Settlements System. This
uploaded information should appear in the Settlements System as Manual
Line Item entries. To perform this function, an option needs to appear on
the Manual Line Item screen alowing the importation of the spreadsheet.
46 |Imbalance energy settlement |Real-time imbalance energy charges are to be calculated on 5-minute 2 BBS Not Determined
period interval based on energy bids for A/S and supplemental energy according
to the SO staging plan. Currently, settlementsare on ahourly basis. If the
ISO isto proceed with the settlement of energy transaction on a fraction of
an hour, changes to the scheduling, settlements and metering systems will
|be required. NOTE: Requirement analysisis still pending. v v v
47 |Deleted (was Record vs. file
rejection)
48 |Acknowledgement for meter |A changeis needed to provide the functionality that supports appropriate 2 MDAS | 10/23/98
data submission acknowledgement response to SCs submitting MDEF filesto MDAS.
Currently, MDAS does not provide such an acknowl edgement response to
SCsthat submit meter data via MDEF files.
49 |Web browser interface At present, SCs have to issue arequest to get datafrom MDAS. A 2 MDAS | 10/22/98
capability that will allow SCsto extract data from MDAS viaa WEB
|Browser should be devel oped. v v
50 |Deleted (was Profiled meter Item 5
data) 10/2/98
51 |Authentication of data At present, only certain SCs have access to MDAS information. All third Item 4 2 MDAS | Basdine
requests parties that want access to this information have to request it from the 10/1/98 10/22/98
entitiesthat have that access. The Master File needs to be changed to dlow
authorized third parties access to MDAS information directly.
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53 |OASISS Interface In late 1997, the Cal-ISO developed an internet web site to meet FERC'’s 2 Sl 1/20/99 Deleted/
Enhancements requirements to provide a steady stream of public information called for in Support combine with
the ISO tariffs. The main priorities focused on meeting tariff requirements #30
for startup, providing basic OASIS Public Market Information (PMI), and
posting a heavy volume of documents in as timely a manner as possible.
Since the implementation of the Web site, some problems have been
encountered with the reliability of the interface between Sl and the Internet
Oasis Site that do not allow PMI to be published consistently in an efficient
and accurate manner. The ISO will work with ABB to improve this
interface.
54 |Implement development |Design and implement a communications network for Development 2 IT Baseline
network systems. Current network design does not separate out these functions. As Support| 9/15/98
a result, real-time production systems performance can potentially be
impacted by development activities.
55 |Standing schedules ISO SI/SA System will be modified to provide SCs the ability to crgateem 10 | 3 Sl 4/17/99
standing schedules. The SCs will be able to click on the standing schetii&/98
and add it to their set of Preferred or Revised Preferred schedules. NOTE:
| This item has already been approved..
56 |Deleted (combined with #29
was Generic message
mechanism for SC's)
57 | Acquisition of voltage Currently, the ISO meets its voltage support requirements using the | Item 16 3/8/99
support services mandatory power factor range requirements of all Generators and will callL/99
on the Reliability Must-Run Units if additional voltage support is required.
This new functionality will allow the 1SO to procure additional voltage
support capability through contracts.
58 |Non-spinning replacement|SI/SA System will be modified to adjust the relationship between cappdigm 17 | 3 Sl 6/24/99
sync time bid and ramp rates and provide the ability to acquire A/S in the real timel/1/99
market to replenish reserve.
59 |Acquisition of black start [SI/SA System will be modified so ISO can procure Black Start tem15| 3 Sl 6/24/99
services competitively. This is needed to meet ISO’s requirement to procure Blatk/99
Start competitively. Currently ISO maintains Black Start capability vi
long term contracts. T
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60 |Intra-zonal CONG SI/SA System will be augmented so that in the event of intra-zonal Item 8 3 SA 6/25/99
congestion, generation resources within the zone will be adjusted to 1/1/99
aleviate the constraint. The SO will use an optimization algorithm which
will calculate the amount of balancing energy bought from or sold to each
zona resource to remove all constraint violations within the zone based on
the increment and decrementa prices available within the zone.
61 |Avail Transfer Capability The SA System will be augmented to provide | SO the ability to calculatein| Item 7 3 SA 9/14/99
(ATC) red time, available transfer capability on all paths (FERC 888/889 1/1/99
reguirement) and monitor the quantity in use.
62 |Voltage Stability & Collapse |An SA Subsystem will be provided to monitor voltage levels and stability Item 7 3 SA 8/15/99
acrossthe grid. This Subsystem is defined in section 10.6 of the SA 1/1/99
DSOW:
“A voltage collapse monitoring program will be used by the ISO to
assess voltage collapse margins and identify potential reactive
power deficiency. Voltage Collapse Monitoring and Evaluation
may be used to assess whether Preferred Schedules submitted by
SC'’s are feasible with regard to voltage and reactive limits both in
normal and contingency conditions. It may also be used to update
local operating instructions and nomograms.”
63 |Refine market activity rules The SA System will be modified such that ISO selects either the Preféeradl8 | 3 SA 1/25/99
or Revised Schedules based on which schedule provides the lower t¢tdl0/1/98
Usage charge revenues to the ISO. Presently the 1ISO will use the Revised
Schedules even if the resulting solution is more expensive. This
enhancement will increase efficiency in the market and avoid high copt
solutions.
Additionally, SI/SA will be modified to publish results of comparative
congestion costs. (Comparative congestion costs are the CONG priges
calculated when relieving the constraint that ensures congestion
adjustments are made such that SCs’ schedules are balanced.)
64 |Bid evaluation and pricing [ISO SA System will be modified so the A/S bid evaluation and pricing Item 11| 3 SA 11/8/99
algorithm takes into account applicable usage charges. CONG and ASM will 1/1/99
interface to allocate transmission for a variety of A/S.
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65

Trangent stability

A Transient Stability Analysis (TSA) Subsystem will be provided in SA.
TSA isdefined in section 10.7 of the SA DSOW:

“The Transient Stability Analysis (TSA) function will be provided
to study the impact of symmetrical and asymmetrical disturbances
Analysis will be in the time domain, extending to about 25 seconds
(user-adjustable). TSA will be initialized from Power Flow or
OPF (phase 1) using and off-line network model and PMS SE
(phase Il) save cases and will be executed periodically or on user
demand. The TSA function will be able to execute a 25-second
study within 20 minutes.”

Item 7
1/1/99

8/23/99

66

Calculation of GMM

67

Deleted (combined with
#41; was HA inter-zonal
congestion refund)

68

Operator training Simulato

ISO SA will be augmented to calculate ex-post GMM's derived from
metered quantities. Currently, ISO Settlements subsystem is using g
forecasted values. Using actual (ex-post) GMM'’s instead of forecast

adteah 2
nl30/1/98
ed will

allow the ISO to calculate settlement charges more accurately after t

An Operator Training Simulator (OTS) will be developed. OTS co
software and hardware, used to simulate a power system, including
control functions, AGC, and Dispatcher Power Flow studies. OTS ¢
stand alone system, or have direct links to the existing EMS system.
like a flight simulator, OTS is a highly effective training tool, which w
used in conjunction with a formal training program, i.e. classroom stu

his or her performance and/or evaluate the effectiveness of training
methods and curriculum.

ne fact.

sists of

n be a
Much

en
ies.

OTS availability can be used to increase an operator’s skill level, evaluate

SA

EMS

Baseline
2/8/99

Baseline
12/1/99
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69

Direct load tripping

A direct load tripping schema will be provided. Asa part of managing
system separation events, aLoad-Tripping plan (LTP) isproposed for the
WSCC southern Idland. This LTP will reduce the impact of such events on
the southern island by reducing the magnitude of voltage and frequency
dips and swings, thus reducing the potentia of generator tripping in the
aready generation-deficient southern idand. The LTP will help assure that
system performance after the disturbance meets certain minimum
standards, which will facilitate rapid restoration of customer load. Thisis
accomplished by tripping load at higher frequency levels than the standard
under-frequency load shedding plan, or by direct Sgnal to loadsin the
generation-deficient idand.

EMS

12/22/99

70

Network Application State
Estimator

A Network Application State Estimator will be provided with ISO EMS,
The State Estimator (SE) will provide an estimation of non-observed points
for a complete and reliable base case containing information for use by
other Transmission Security Assessment functions and for display. The SE
will take advantage of available | SO area measurements and WSCC data
external tothe 1SO area. Thisdatawill be augmented with pseudo
measurements to allow the SE to get a solution for the unobservable areas
of thenetwork model. Additionally, when SE is available, a second set of
MWh estimates will be obtained by integrating the appropriate line flow
values from the State Egtimator solution.

Item 7
1/1/99

EMS

10/6/99
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71

Dispatcher Powerflow/Zero
impedance branch

A Dispatcher Power Flow (DPF) will be provided with ISO EMS. DPFis
capable of modeling zero impedance branch for line and series device as
are al other network applications. As the conventional power flow
approach is unable to handl e branches with such characteristics, the
following approach is used. First zero impedance pockets which indude
all the adjacent buses connected by zero impedance branches areidentified.
Each zero impedance pocket is collapsed into a super bus with all the
injection of the pocket. Theincident branches of the super bus are those
connecting the pocket with other buses not belonging to this pocket. The
power system network following the collapsing has no zero impedance
branch and is solved by the power flow solution process. The branch flow
of the zero impedance branch within the pocket is calculated as alinear
combination of the injections and flows of incident branches of the super
bus. Branch flows of branches with non-zero impedance but connecting
two buses within the same pocket are presumed zero.

EMS

10/6/99
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72

Network app. OPF, PF, CA,
TLF, SSV

The following network applicationswill be provided with ISO EMS:
Optimal Power Flow

In addition to the standard power flow which solves the power flow
equation without regard to load bus voltage magnitude limits and branch
power flow limits, a power flow will be provided that optimizes a user
selected function.

Power Flow

An interactive Power Flow will compute active and reactive power flows
and bus voltage magnitudes and angles for the 1SO Network Mode. The
user will be able to execute a power flow analysis only, or asan option,
continue with an optimization anaysis where users could specify the
applicable objective functions. The PF will provide display-based
input/output and will include aload and generation scheduler.
Contingency Analysis

The CA function will usethe State Estimator or PF/OPF results as a base
case and check specified contingency cases to determine if potential
overloads or voltage problems exist. After screening all of the contingency
cases, full ac studies will be performed on a user-chosen number of the
most severe cases (up t0100). For each element in violation, the output will
identify its name, the value of the parameter and its associated limit, and
the value of the parameter in the base case.

Transmission Loss Factors

The Transmission Loss Factors (TLF) function will be provided to
calculate transmission loss factors for use by other Power Management
System functions. The loss factors for each user-designated bus and user-
designated group of buses (e.g., load zone) in the SO network will
represent the sensitivity of 1SO losses to changes in power injection at the
buses or load zones

Security/Stability Validation

The Security/Stability Validation (SSV) function will be provided to
monitor | SO network conditions with respect to 1SO Operating Procedures
(10Ps) and to provide easy access to applicable 10Ps. |SO will preparethe
IOPsin a rule-based format and store these procedures in the Power
Management System where they can be accessed by the SSV function

Item 7
1/1/99

EMS

8/12/99
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72.1

Network Application
Monitor

The Network Application Monitor will be provided in the ISO EMS. The
Network Application Monitor program provides for the control of the
execution of the network analysis programs. The program provides for the
execution of two distinct types of sequences of network analysis programs:
the real-time sequence and the study sequence.

Thereal time sequence consists of a configurable set of network
applications using real timetelemetry asinput data. This sequence
provides an updated solution of the network state due to real-time eventsto
the network and due to periodic updates to the network state via manual
requests by the operator.

The study sequences consists of a configurable set of network applications
using input initialized from thereal time solution, from a save case and
from data entered by the operator. This sequence will respond to operator
manual requests to provide a solution of the network under study.

EMS

6/8/99

72.2

Security Analysis

The Security Andysis subsystem will be devel oped on the ISO EMS and

has the following major functional components.

»  Contingency Definition — The Contingency Definition provides the
capabilities for the user to maintain, to update, and to expand the
contingency cases.

« Contingency Selection — The Contingency Selection function selects,

from the large list of contingencies, a reduced list of contingencie
which are to be processed by the Contingency Analysis function.
function is executed in both real-time and the Study modes.

This

« Contingency Analysis — The Contingency Analysis function analyzes

the list of contingencies selected by the Contingency Selection
Function and the must-run contingencies from the Contingency
Definition. This function is executed in both the real-time and the
Study modes

EMS

6/8/99

72.3

Network Sensitivity

The Network Sensitivity (NS) Program will calculate the loss sensiti
and associated penalty factors for generation interchange within the
system. This will enhance ISO EMS system..

ities
SO

EMS

6/8/99
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73

Data Registry

Majority of the data changes from the ACCs or the Utilities SCADA
Centers (USCs) related to the transmission systems will have to be
coordinated back to the Power Management System. A dataregistry will be
provided to facilitate this process.

The dataregistry will usethe relational database and will use the standard
SQL interface. Coordination between the ACCSUSCs and the Energy
Management System isrequired to keep the data exchanged over the
ICCP/WSCC link up to date. The ACC/USCs will initiate data change by
putting relevant information into the registry. ISO’s Database

Administrator will make corresponding database changes by consulting the

information in the data registry.
This process will be automated so that the USC’s information to be

exchanged over the ICCP/WSCC link can be maintained and updated

automatically in the Energy Management System. The Data Registry|
maintain data entered by the USCs. The information will be formatted
output from the Data Registry in a form that can be input to the batch
processing function of the database generator and the ICCP/WSCC
exchange function.

will
and

Hata

EMS

7/16/99

74

Graphical data engineering
Tool (IDES)

For Phase 2, a graphical data engineering tool (IDES) will be provide
maintain the source database from the system one-line diagram. Thi
will also support the development of the system one-line diagram wh

d to
s tool
en the

database has been imported. In the latter case, the user gives a commmand to

read the elements from the database and to check internally whether
are new elements for which display objects are required in IDES. Th
are put on the ToDo list in the usual hierarchical fashion. The user m
then pick such objects from the ToDo list and create the elements wh
represented by areas (stations, busbar systems, feeder bays) by dra
frame. For elements represented by symbols (breakers, measurands
transformers) the standard symbol is created and connected to the c
(as in the “paste” mode). The data to be specified for the object is th
automatically taken from the selected object. In contrast to the paste
the name of the object does not adjust to the environment (context),
system will refuse to position an element into the wrong context.

Connecting elements like lines or bay connectors have to be created

there
pse

ay

ich are
hging a
5,
Irsor,
en
mode,
but the

manually and can then be identified to an imported object on the ToD

o list.

EMS

7/16/99
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74.1

Network Status Processor

For Phase 2, the open/closed status of network switching devices, such as
breakers and disconnects, will be analyzed in order to define the
configuration of the I SO transmission network for video display. The
Network Status Processor must recognize the relationship between an
open/close telemetered breaker(s) and it's associated non-telemetered
disconnects. The energization of lines, transformers, reactors/capacitors,
and generating unitswill be determined so that the overview displays may
correctly show the status of these power system elements. The
configuration will be re-evaluated and updated whenever a change-of-state
of a switching deviceis detected.

It is expected that telemetry will be available for 80% of the network model
described in Appendix D of the EMS DSOW. The Network Status
Processor will be able to accommodate all status changes in the network
model. There will be no limitation on the number or configuration of
network switching devices required to define the energization status of
lines, transformers, and generating units.

The Network Status Processor will use the sameinput data used by the
network model builder provided as part of the Transmission Security
Assessment function, Section 2.12. Use of Boolean equations for the
energization and service status of devices anayzed by the Network Status
Processor is unacceptable.

EMS

8/12/99

74.2

Set of CIM compliant tools

ISO isinterested in the use of both the Common Information Model (CIM)
and the Common Data Access Method (CDA) aspects of the Guidelines.
ABB will ensurethat its system supportsthe EPRI CCAPI guiddines
within two years of each guideline being finalized. The CCAPI compliant
rel eases to be ready within the following year will be made available to the
PMS at no chargeif the PMSis under a SW maintenance contract. Since
these guidelines are till in devel opment, and are not expected to be
completed in time for Phase 2, ABB will implement, by the end of Phase 2,
a set of CIM compliant tools allowing power applications to extract
information such as the static power system model and the current state of
the power system (State Estimator solution) from the PMS. Thesetools
will progressively evolve to follow CDA (CIM) and MBI (MIM)
guiddines as they become available.

EMS

7/16/99
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75

BBSHIM Server

A HIM server will allow settlement data to be stored in a permanent
historical storage system.
The purpose of the archival database isto provide long term historical
storage for the |SO Scheduling data. Data are stored to support:

e Statistic analysis of market data; and

e Audit function.

e Setlement Re-run capability
The Archival Database will be distinct and separate from the main system
database. SC's will not be able to access data in the archival databa
directly.

1/7/99

76

Misc. window changes

Enhancements will be made to the following screens:
e Schedule and Measurement Windows
« Display of Records with Zero Values in View Deviation Window
e Wheeling Tariff Window
< Window Architecture Changes

BBS

2/22/99

77

Transmission access charger the tariff, the ISO will look into alternate methods of charging and

modification

allocating transmission access charges. These charges are currently
assessed by I0Us, and new functionality will be required to collect, p

focess

and settle for access charge

SI/SA/BB
S

1/30/99
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