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DISCLAIMER

All information contained in this draft Business Requirements Specification (BRS) as provided 
by the California Independent System Operator Corporation (ISO) is prepared for discussion and
information purposes only. The draft BRS is provided “as is” without representation or warranty 
of any kind, including, without limitation, a representation or warranty as to accuracy, 
completeness, or appropriateness for any particular purpose. The draft BRS shall be revised as 
the development and review of the business requirements progresses. The ISO assumes no 
responsibility for the consequences of any errors or omissions. The ISO may revise or withdraw 
all or part of this information at any time at its discretion without notice.
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1. INTRODUCTION

1.1. Purpose

This Business Requirements Specification (BRS) contains the requirements for the procurement 
of Ancillary Services in HASP from Non-Dynamic System Resources and the real-time dispatch 
of energy from these awards in subsequent RTUC and RTED runs. The purpose of this document 
is to describe the functionality users and business stakeholders wish to obtain. The information in 
this document will serve as an input to determine the scope of Information Systems projects to 
support the procurement of Ancillary Services in HASP and to all related Business Process
Modeling and System Requirements Specifications (SRS) efforts.

1.2. References

Final Proposal — Ancillary Services Procurement in HASP and Dispatch Logic, published on
the CAISO web site on August 25, 2009.

Transmittal Letter dated December 22, 2009 and proposed tariff language available on the ISO 
website at the following address: http://www.caiso.com/248d/248da3a33b2d0.pdf

Additional related documentation, including presentations, straw proposals, and stakeholder 
comments are located on the Ancillary Services Procurement in HASP and Dispatch Logic web 
page on the CAISO web site.

Capitalized terms not otherwise defined herein have the meanings set forth in the Master
Definitions Supplement, Appendix A to the ISO Tariff.  

2. VISION

2.1. Business Case/Problem Statement

The ISO market software should support the procurement and real-time dispatch of hourly 
Operating Reserves from Non-Dynamic System Resources according to its approved market 
design.

2.2. Problem/Request Category

Enhance the ISO’s market software to perform the real-time dispatch of hourly Operating 
Reserves procured from Non-Dynamic System Resources in the HASP.

2.3. Business Need

The market simulation prior to the deployment of the ISO’s new markets revealed a software 
limitation that prevented the real-time dispatch of Operating Reserves from Non-Dynamic 
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System Resources. For this reason, currently only Dynamic System Resources are certified for 
Ancillary Services at the interties. These services are procured hourly in the DAM and on a 15 
minute basis in RTUC. Operating Reserves from Dynamic System Resources are available for 
dispatch on an interval basis in RTUC and RTD (if non-contingent or in contingency mode) and 
in Real-Time Contingency Dispatch (RTCD) under a contingency. The ISO filed the Deferred 
Function Amendment Filing with the FERC on October 31, 2008, indicating the intention to 
remove this software limitation six to nine months after the MRTU inauguration.

2.4. Problem Understanding/Analysis

The current market software is capable of procuring hourly Ancillary Services from Non-
Dynamic System Resources in IFM and HASP; however, RTED does not have a mechanism to 
dispatch Operating Reserve awards from Non-Dynamic System Resources, i.e., system resources 
that are not scheduled dynamically with the ISO. That limitation effectively renders any 
Spinning and Non-Spinning Reserve awards from Non-Dynamic System Resources useless.

The problem is compounded because there is limited flexibility to dispatch Operating Reserves
from Non-Dynamic System Resources in real-time due to scheduling agreements between 
Market Participants and neighboring Balancing Authority Areas. These agreements typically 
allow for a single schedule change within an hour. Therefore, if the ISO dispatched Operating 
Reserves at some point within an hour, the schedule should remain constant and not subject to 
economic dispatch for the remainder of that hour. This dispatch limitation essentially requires 
that hourly Operating Reserve awards from Non-Dynamic System Resources are available for 
real-time dispatch only under contingency conditions, instead of optimal dispatch at any time.

Another problem is that HASP co-optimizes Energy and AS bids, i.e., the capacity associated 
with an Energy bid can be optimally dispatched or reserved for AS. This is not a problem in the 
IFM because Energy bids are not required in the DAM to support AS bids; however, Energy bids 
are necessary in the RTM to support Operating Reserve bids because these Energy bids are used 
for contingency dispatch. Market Participants have expressed the desire to provide contingent
hourly Operating Reserve bids with the understanding that the ISO can dispatch the associated 
capacity under a contingency in real time and not as hour-ahead Energy in the HASP. Therefore, 
the HASP must ignore the associated Energy bids.

2.5. User Expectations

The ISO market systems should seamlessly support the optimal procurement and real-time 
dispatch of hourly Operating Reserves (Spinning and Non-Spinning Reserves) from Non-
Dynamic System Resources.  The ISO’s markets should accommodate bids for Operating 
Reserves in HASP from Non-Dynamic System Resources, subject to the limitation that such 
real-time dispatch can occur only under contingency, once within a Trading Hour, and stay 
constant for the remainder of that hour.
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3. SOLUTION

3.1. Reference Data

The ISO is designing software to support up to 200 Non-Dynamic System Resources. These 
resources may be certified for Spinning and Non-Spinning Reserve in the DAM and RTM and
will possess all Generating Resource operating characteristics, including among others capacity 
limits, ramp rates, minimum up and down times, startup time and cost, and minimum load cost.  
Although the market systems will support these operational characteristics, the actual data for 
them shall be set so that it does not impose any operational constraints, i.e., minimum up and 
down times, start-up time, start-up cost, minimum load cost, and minimum load shall all be zero, 
and the maximum number of daily startups shall be equal to 300. In addition, Non-Dynamic 
System Resources shall be associated with interties through their Scheduling Point so that their 
Energy schedules and Operating Reserve awards are constrained by the corresponding intertie 
Energy-AS scheduling limit.

3.2. Bidding Rules and Hourly Operating Reserve Procurement

Non-Dynamic System Resources certified to provide Ancillary Services may submit bids and/or 
self-provision in the DAM and the RTM. All hourly awards from these resources must be
contingent; therefore, the Contingency Dispatch Indicator in the DAM Bid from these resources 
must be set to “Yes.”

No change is proposed for the procurement of hourly Ancillary Services from Non-Dynamic 
System Resources in the IFM. This functionality is currently available. The functionality for 
procuring hourly Ancillary Services from Non-Dynamic System Resources in the HASP is also 
available, but a significant change is required to decouple hourly Energy and hourly AS in the
co-optimization. To simplify implementation and reduce the scope of this work, the ISO will
assume that Non-Dynamic System Resources certified to provide Ancillary Services will 
compete in the HASP only to provide Operating Reserves and not for hour-ahead Energy. To 
avoid changing the resource capacity constraints enforced in the HASP, the ISO will constrain 
the schedule of these resources in the HASP at the higher of the corresponding Minimum 
Capacity or the Total Self-Schedule Quantity. The latter would be zero if there are no self-
schedules; otherwise it should be less than or equal to the Day-Ahead Schedule. It is easier to 
introduce this additional constraint in the HASP for these resources rather than modifying the 
complex resource capacity constraints that apply generally to all resources. Moreover, this 
approach results in minimal changes to the SIBR bidding rules and avoids modifications to a 
very complicated set of rules that validate AS awards, AS self-provision, and Energy self-
schedules in the RTM.

3.3. Hourly Operating Reserve Dispatch

Hourly Ancillary Services awards determined by HASP shall remain constant in subsequent 
RTUC runs, unless the associated capacity is affected by a resource outage or derate. In other 
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words, no additional Ancillary Services shall be procured from Non-Dynamic System Resources
after the HASP run. This requirement is consistent with existing software functionality. 
Similarly, the hourly Energy schedule from Non-Dynamic System Resources in general, as 
determined by HASP, shall remain constant in subsequent RTUC, RTID (Real-Time Interval 
Dispatch), and RTMD (Real-Time Manual Dispatch) runs, unless the associated capacity is 
affected by resource or intertie outages or derates. This requirement is also consistent with 
existing software functionality where the Energy dispatch of Non-Dynamic System Resources at 
Scheduling Points, including any applicable cross-hour ramp and any Operating Adjustments, is 
provided by CAS after the HASP run.

To simplify implementation and reduce the scope of this work, Non-Dynamic System Resources 
certified to provide Ancillary Services shall not be subject to Exceptional Dispatch Instructions
since these resources do not provide imbalance energy in real time other than the dispatch of AS 
awards. Furthermore, RTUC or RTD shall not dispatch Operating Reserves awarded to Non-
Dynamic System Resources, even if these applications are set to contingency mode. Operating 
Reserves awarded to Non-Dynamic System Resources shall only be dispatched by RTCD and 
only once in a Trading Hour. The dispatch shall be optimal based on the associated Energy bids, 
which shall be ignored in the rest of the RTM applications, and shall be subject to all relevant 
resource and network constraints, such as ramp rates, capacity constraints, and most notably, 
inter-tie Energy-AS scheduling limits. In that respect, Operating Reserves awarded to Non-
Dynamic System Resources dispatched in RTCD based on the associated Energy bids may set 
the RTCD LMP, and the corresponding Instructed Imbalance Energy is eligible for Bid Cost
Recovery (BCR).

Before a RTCD run, and after HASP, the dispatch of Non-Dynamic System Resources in RTPD, 
RTID, and RTMD is determined by the corresponding CAS schedule. After a RTCD run, the 
dispatch of Operating Reserves awarded to Non-Dynamic System Resources by that RTCD may 
not be reflected promptly as a schedule change in CAS due to inherent delays in submitting, 
reviewing, and approving tags. For this reason, all RTM applications run after a RTCD within the 
same Trading Hour (i.e., RTUC, RTID, RTMD, and subsequent RTCD runs) must ignore the 
CAS schedule for dispatched Non-Dynamic System Resources and deem the associated 
dispatched Operating Reserves delivered until a new CAS schedule is received or until the end of 
that Trading Hour. If a CAS schedule is received within the same Trading Hour with a timestamp 
later than the RTCD dispatch timestamp, the ISO will consider that CAS schedule reflects the 
dispatched Operating Reserves, considering any applicable declines, so that subsequent RTUC,
RTID, RTMD, and RTCD runs keep the dispatch of Operating Reserves constant (included in the 
revised CAS schedule) for the remainder of that Trading Hour. Therefore, Operating Reserves 
awarded to Non-Dynamic System Resources previously dispatched by RTCD earlier in a Trading 
Hour shall not be available for further dispatch in any subsequent RTCD runs later in the same 
Trading Hour. However, an hourly OR award that has not been previously dispatched by a RTCD 
run earlier in a Trading Hour shall be available for another RTCD dispatch later in the same 
Trading Hour. It is important to note that if the RTCD dispatch is discarded or any particular
Operating Reserve dispatch is blocked, the ISO shall not consider the affected Operating Reserve 
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awards  dispatched, and as such they shall be available for dispatch in another RTCD later in the 
same Trading Hour.

The RTCD dispatch has a 10-min ramp, which could cross an hourly boundary. In this case, the 
hourly Operating Reserves awarded to Non-Dynamic System Resources from the first hour are 
not very useful because the associated resources are already in a cross-hour ramp to their hourly 
schedules in the next hour. To simplify implementation, the Operating Reserve awards from the 
first hour shall not be considered for dispatch in a RTCD with a 10-min ramp that crosses into 
the next hour. Instead, the Operating Reserve awards from the next hour shall be available for 
optimal dispatch based on the associated Energy bids in the next hour. The dispatch of these 
awards will be deemed delivered until reflected by CAS in an adjusted hourly energy schedule, 
which will be maintained by subsequent RTUC, RTID, and RTCD runs for the remainder of the 
next hour.

Figure 1 illustrates the cross-hour dispatch of Operating Reserves awarded to Non-Dynamic 
System Resources in a RTCD with a 10' ramp from 55' into the first hour to 5' into the next hour. 
Non-Dynamic System Resources normally starts their 20' cross-hour ramp at 50' into the first 
hour (driven by CAS). At 53', RTCD runs, and with a 2' time delay for execution, review, and 
communication, it calculates a 10' ramp for a DOT at 5' into the next hour. Assuming that the 
dispatch is sent to ADS by 55' into the first hour, the Non-Dynamic System Resource will switch 
ramping at that time toward the adjusted hourly schedule for the next hour, including the 
dispatch of Operating Reserves. , The Non-Dynamic System Resource is expected to reach that 
schedule at 5' into the next hour. The benefit of this approach is that next hour’s hourly OR is 
dispatched earlier (as early as from the top of the hour with an RTCD ramp starting just after 50'
into the current hour).

15' 20' 25' 30' 35' 40' 45' 50' 55' 0' 5' 10' 15' 20' 25' 30' 35' 40' 45'

MW

DASh

DASh+1

ORh

ORh+1

RTCD TH

Figure 1. Cross-hour Hourly Operating Reserve Dispatch

Since Non-Dynamic System Resources shall be registered without minimum load requirements 
and inter-temporal constraints, according to existing requirements, these resources shall be 
modeled in the DAM/RTM applications as if they were always online. The ISO shall dispatch
Operating Reserve awards from these resources economically in RTCD based solely on the 
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associated Energy Bid and operational ramp rate. Therefore, there shall be no startup or 
shutdown instructions for these resources.

Although Non-Dynamic System Resources shall not be subject to Exceptional Dispatch 
instructions, the ISO may dispatch any hourly Ancillary Service awards manually without a 
RTCD run by changing the respective CAS schedule and sending this revised schedule to RTM.
In this case, the associated Imbalance Energy shall be recognized as a dispatch of Operating 
Reserves. Any awards that are manually dispatched through CAS in this manner shall be 
unavailable for the remainder of the Trading Hour, similar to dispatch through RTCD. 

Unavailable awards shall be recognized by subsequent RTUC runs in that Trading Hour to 
procure replacement Operating Reserves; however, they shall not be disqualified, i.e., they shall 
not be subject to Rescission of payments because of partial dispatch. Rescission of payment only 
applies if an Operating Reserve dispatch is declined, as logged in CAS.

3.4. Hourly Operating Reserve Award Rounding

The quantities in the Energy bids and self-schedules and the AS bid and self-provision quantities 
from Non-Dynamic System Resource and Dynamic System Resources must be integer MW 
amounts (including zero for Energy bids and self-schedules).

3.5. Hourly Operating Reserve Dispatch Operating Point

The contingency dispatch (Dispatch Operating Target a.k.a. DOT) and the associated dispatch 
trajectory (Dispatch Operating Point a.k.a. DOP) of Operating Reserves from Non-Dynamic 
System Resources in RTCD shall be constrained by the applicable operational ramp rate curve, 
according to existing dispatch requirements for Generating Resources. Similarly, the schedule 
change between hourly energy schedules across consecutive hours shall be symmetric across the 
hourly boundary and limited to no less than 20 minutes. To simplify implementation, bidding 
rules shall enforce that the operational ramp rate of Non-Dynamic System Resources certified for 
Ancillary Services is fixed across the entire operating range, i.e., their operational ramp rate 
curve shall have a single segment.

3.6. Hourly Operating Reserve Energy Accounting

Although the DOP of Non-Dynamic System Resources shall reflect cross-hour schedule changes 
and Operating Reserve dispatch ramps, these resources are subject to block energy accounting
according to existing requirements in the Market Quality System (MQS).  These requirements 
calculate Instructed Imbalance Energy (IIE) based on the Day-Ahead Schedule and the DOTs 
alone, as if the DOP were a stepwise curve with instantaneous schedule changes at the top of 
each hour and at the RTCD DOT timestamps when applicable. Consequently, there is no 
Standard Ramping Energy, Ramping Energy Deviation, or Residual Imbalance Energy for Non-
Dynamic System Resources.
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3.7. Other System Impacts

There are no changes to the existing requirements for SLIC, CAS, ADS, CMRI, OASIS, and 
CAP/SaMC to support hourly Operating Reserve awards, dispatch, publication, and settlement 
for Non-Dynamic System Resources. No external technical specifications will be published for 
this initiative.

4. BUSINESS PROCESS IMPACTS

4.1. Assumptions

The business requirements in this BRS are based on the following assumptions:

�x Hourly Ancillary Services are awarded only to certified Non-Dynamic System 
Resources.

�x Non-Dynamic System Resources have a single operational ramp rate curve 
segment.

�x Hourly Ancillary Services are comprised of Spinning and Non-Spinning Reserves, 
collectively Operating Reserves. There is no Hourly Regulation Up or Regulation 
Down.

�x Hourly Operating Reserves are procured in the IFM and HASP, only. Hourly 
Operating Reserve awards remain constant in RTPD, unless there is an outage or 
derate on the corresponding Non-Dynamic System Resource or the associated 
inter-tie.

�x Hourly Operating Reserve awards are always contingent.

�x The ISO will dispatch hourly Operating Reserve awards only in RTCD; they are 
not dispatched in RTUC, RTID, or RTMD. The dispatch of hourly Operating 
Reserve awards in RTCD is deemed delivered in all subsequent RTM applications 
within the same Trading Hour.

�x Non-Dynamic System Resources are not subject to Exceptional Dispatch 
instructions except for Fast Unit Start-Up in RTCD.

�x Hourly Operating Reserve awards are dispatched in RTCD optimally based on the 
corresponding Energy bid.

�x Hourly Operating Reserve awards are dispatched only once in a given Trading 
Hour and the associated Energy remains constant for the balance of that hour, 
unless there is an outage or derate on the corresponding Non-Dynamic System
Resource or the associated inter-tie.

�x Hourly Operating Reserve awards in a given Trading Hour are available for 
dispatch by a RTCD with a DOT timestamp (where the 10' dispatch ramp ends) 
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within that hour. Therefore, hourly Operating Reserve awards in a given Trading 
Hour are available for dispatch in a RTCD with a 10' dispatch ramp that starts in 
the previous or current hour and ends in the current hour.  These hourly Operating 
Reserve awards are ignored by a RTCD with a 10' dispatch ramp that starts in the 
current hour, but ends in the next hour.

�x Dispatched Energy from hourly Operating Reserve awards is subject to block 
energy accounting without Standard Ramping Energy, Ramping Energy Deviation
or Residual Imbalance Energy.

�x SLIC, CAS, ADS, CMRI, OASIS, and CAP/SaMC already support hourly 
Operating Reserve awards, dispatch, publication, and settlement for Non-
Dynamic System Resources.

4.2. Performance Impact

No significant performance issues are expected to support the hourly bidding, procurement, 
dispatch, and settlement.

4.3. Risks and Mitigation

There are significant risks if any of the assumptions listed in §4.1 above do not hold. If these 
assumptions change, the level of risk and effort for testing and timely implementation will 
change.

5. BUSINESS REQUIREMENTS

The following terms and acronyms are used in the specification of business requirements:

ADS Automatic Dispatch System

AS Ancillary Services

CNode Connectivity node

COG Constrained Output Generator

DAM Day-Ahead Market

ECA/ACA Embedded/Adjacent Control Area (Balancing Authority)

HASP Hour-Ahead Scheduling Process

HPD Hourly Pre-Dispatched

IFM Integrated Forward Market

LFR Load Following Resource

LMP Locational Marginal Price
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LMPM Local Market Power Mitigation

MDS Maximum Daily Startups

MDT Minimum Down Time

MLC Minimum Load Cost

MOO Must Offer Obligation

MPM Market power Mitigation

MQS Market Quality System

MUT Minimum Up Time

OR Operating Reserve

PSH Pumped Storage Hydro

RA Resource Adequacy

RMR Reliability Must Run

RTCD Real-Time Contingency Dispatch

RTID Real-Time Interval Dispatch

RTM Real-Time Market

RTMD Real-Time Manual Dispatch

RTPD Real-Time Pre-Dispatch

RTUC Real-Time Unit Commitment

RUC Residual Unit Commitment

SaMC Settlements and Market Clearance

SMPM System Market Power Mitigation

SUC Start-Up Cost

SUT Start-Up Time

TG Tie-Generator (Resource-Specific System Resource)

ULR Use-limited Resource

5.1. Master File

The following business requirements pertain to Master File (MF):
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ID Description
Business 
Units

Applications

HOR.MF.BRQ0001 MF shall support an Hourly Pre-
Dispatch (HPD) flag (Y/N) for
registered Resources. This is an existing 
requirement.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0002 MF shall support the registration of 
Inter-Tie Generating Resources (TGs). 
These are Generating Resources with a 
Location (CNode) at a Scheduling Point, 
which is associated with an Inter-Tie.
This is an existing requirement.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0003 HPD TGs shall not be registered as 
Resource Adequacy (RA) or Must Offer 
Obligation (MOO) Resources.

Reliability 
and Market
Modeling

Master File

HOR.MF.BRQ0004 HPD TGs shall not be registered as Use 
Limited Resources (ULR).

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0005 HPD TGs shall not be registered as Load 
Following Resources (LFR).

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0006 HPD TGs shall not be registered as
ECA/ACA Resources.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0007 HPD TGs shall not be registered as 
Pseudo-Ties.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0008 HPD TGs shall not be registered as 
Constrained Output Generators (COG).

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0009 HPD TGs shall not be registered as
Pumped Storage Hydro (PSH) or Pump 
Resources.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0010 HPD TGs shall not be registered as 
Aggregate Resources.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0011 HPD TGs shall not be registered as 
RMR units.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0012 HPD TGs shall not be registered as 
Wheeling Resources.

Reliability 
and Market 
Modeling

Master File
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ID Description
Business 
Units

Applications

HOR.MF.BRQ0014 HPD TGs shall not be registered as 
Multi-State Generators (MSG).

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0015 HPD TGs shall not be registered as 
Proxy Demand Resources (PDR).

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0016 HPD TGs shall be registered without 
minimum load or inter-temporal 
constraints:
Pmin = 0
MUT = 0
MDT = 0
SUT = 0
SUC = 0
MLC = 0
MDS = 300

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0017 HPD TGs shall not be certified for RUC. Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0018 HPD TGs shall not be certified for 
Regulation.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0019 HPD TGs may be certified for Spinning 
or Non-Spinning Reserve for capacity 
that can be dispatched within 10 
minutes.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0022 The best and worst operational ramp rate 
curves for HPD TGs certified for 
Spinning or Non-Spinning Reserve shall 
be comprised of a single segment 
spanning the entire operating range.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0023 The SMPM and LMPM Flags for HPD 
TGs certified for Spinning or Non-
Spinning Reserve shall be set to “No” in 
RTM. HPD TGs certified for Operating 
Reserve shall not be subject to MPM in 
RTM.

Reliability 
and Market 
Modeling

Master File

HOR.MF.BRQ0024 The Master File Transfer Script from 
MF to SIBR shall support HPD 
Resources. This is an existing 
requirement.

Reliability 
and Market 
Modeling

Master File
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5.2. System Infrastructure and Bidding Rules

The following business requirements pertain to SIBR:

ID Description
Business 
Units

Applications

HOR.SIBR.BRQ0001 SIBR shall identify HPD Resources by 
the HPD Flag passed from Master File. 
This is an existing requirement.

System 
Operations

SIBR

HOR.SIBR.BRQ0002 The Contingency Dispatch Indicator in 
DAM Bids from HPD TGs certified for 
OR must be “Yes.”

System 
Operations

SIBR

HOR.SIBR.BRQ0003 The Operational Ramp Rate Curve in 
Bids from HPD TGs certified for OR
must consist of a single segment.

System 
Operations

SIBR

HOR.SIBR.BRQ0004 The Total Self-Schedule in RTM for a 
HPD TG certified for OR must not be 
greater than the corresponding Day-
Ahead Schedule.

System 
Operations

SIBR

HOR.SIBR.BRQ0005 The Energy Bid Quantities (MW) in an 
Energy Bid Curve for a HPD TG must 
be integers (including zero). This is an 
existing requirement.

System 
Operations

SIBR

HOR.SIBR.BRQ0006 The Total Self-Schedule (MW) for a 
HPD TG must be an integer (including 
zero). This is an existing requirement.

System 
Operations

SIBR

HOR.SIBR.BRQ0007 The Operating Reserve Self-Provision 
(MW) from a HPD TG must be an 
integer.

System 
Operations

SIBR

HOR.SIBR.BRQ0008 The Operating Reserve Bid Quantity
(MW) from a HPD TG must be an 
integer.

System 
Operations

SIBR

5.3. SLIC

The following business requirements pertain to SLIC:

ID Description
Business 
Units

Applications

HOR.SLIC.BRQ0001 SLIC shall support outages and derates 
for HPD TGs. This is an existing 
requirement.

System 
Operations

SLIC
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5.4. Day-Ahead Market Applications

The following business requirements pertain to DAM applications:

ID Description
Business 
Units

Applications

HOR.DAM.BRQ0001 DAM shall identify HPD Resources by 
the HPD Flag passed from Master File. 
This is an existing requirement.

System 
Operations

MPM, IFM, 
RUC

HOR.DAM.BRQ0002 DAM shall identify TGs as Generating 
Resources with a Location at a 
Scheduling Point associated with an 
Inter-Tie. This is an existing 
requirement.

System 
Operations

MPM, IFM, 
RUC

HOR.DAM.BRQ0003 MPM shall support HPD Resources. 
HPD Resources shall be subject to 
SMPM and LMPM depending on the 
setting of the corresponding Master File 
Flags. This is an existing requirement.

System 
Operations

MPM

HOR.DAM.BRQ0004 MPM and IFM shall support HPD TGs. 
HPD TGs shall be scheduled optimally 
for Energy and/or Operating Reserves 
based on Energy and Operating Reserve 
bids (including Energy self-schedules 
and Operating Reserve self-provision). 
This is an existing requirement.

System 
Operations

MPM, IFM

HOR.DAM.BRQ0005 HPD TGs shall be scheduled at their 
IFM schedules in RUC since they are 
not registered as RA Resources (no RA 
Capacity or RA RUC Obligation) and 
they are not certified for RUC (no RUC 
bids). This requirement is satisfied 
indirectly by HOR.MF.BRQ0003 and 
HOR.MF.BRQ0017.

System 
Operations

RUC

HOR.DAM.BRQ0006 Hourly OR self-provision from HPD 
TGs shall be subject to AS capacity, 
ramping, regional, and final 
qualification. This is an existing 
requirement.

System 
Operations

MPM, IFM

HOR.DAM.BRQ0007 Hourly OR awards from HPD TGs shall 
be constrained by the relevant AS 
regional constraints. This is an existing 
requirement.

System 
Operations

MPM, IFM



SDLC Template
IT Projects

Review Date: 12/30/2009

Policy No.:

External Business Requirements Specification Version No.: 1.2

AS Procurement in HASP Effective Date 4/1/2010

Page 14 of 25

ID Description
Business 
Units

Applications

HOR.DAM.BRQ0008 Hourly Spinning Reserve awards from 
HPD TGs can be used to meet Non-
Spinning Reserve requirements 
(cascaded AS procurement option). This 
is an existing requirement.

System 
Operations

MPM, IFM

HOR.DAM.BRQ0009 Hourly OR awards from HPD TGs shall 
be constrained by the associated Energy-
AS Inter-Tie scheduling limits. This is 
an existing requirement.

System 
Operations

MPM, IFM

HOR.DAM.BRQ0010 Hourly Energy schedules for HPD TGs 
must be rounded to an integer. This is an 
existing requirement.

System 
Operations

IFM

HOR.DAM.BRQ0011 Hourly OR awards for HPD TGs must 
be rounded to an integer. This is an 
existing requirement.

System 
Operations

IFM

HOR.DAM.BRQ0012 DAM displays shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

MPM, IFM, 
RUC

HOR.DAM.BRQ0013 DAM savecase shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

DAM

HOR.DAM.BRQ0014 DAM result publication shall support 
HPD Resources. This is an existing 
requirement.

System 
Operations

MPM, IFM, 
RUC

HOR.DAM.BRQ0015 DAM historical data shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

MPM, IFM, 
RUC

HOR.DAM.BRQ0016 DAM payloads shall support HPD 
Resources. This is an existing 
requirement.
DAM transfer to MQS shall support 
HPD Resources. This is an existing 
requirement.

System 
Operations, 
Market 
Services

DAM, MQS
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ID Description
Business 
Units

Applications

HOR.DAM.BRQ0017 Since HPD TGs shall be registered 
without minimum load or inter-temporal 
constraints, they shall be modeled as 
always online; there shall be no start-up 
or shut-down instructions for these 
resources. This is an existing 
requirement.

System 
Operations

MPM, IFM, 
RUC

5.5. Real-Time Market Applications

The following business requirements pertain to RTM applications:

ID Description
Business 
Units

Applications

HOR.RTM.BRQ0001 RTM shall identify HPD Resources by 
the HPD Flag passed from Master File. 
This is an existing requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.DAM.BRQ0002 RTM shall identify TGs as Generating 
Resources with a Location at a 
Scheduling Point associated with an 
Inter-Tie. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0003 The Energy bid of HPD TGs certified 
for OR shall not be used in MPM, 
HASP, RTPD, RTID, and RTMD to 
dispatch these resources

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0004 The Energy dispatch of HPD TGs 
certified for OR in the second Trading 
Hour of the MPM and HASP Time 
Horizon shall be constrained from above 
at the higher of the corresponding Lower 
Operating Limit (LOL) or the 
corresponding Lower Economic Limit
(LEL). Therefore, HPD TGs certified for 
OR shall not set the LMP in MPM or 
HASP. The LOL is the registered 
Minimum Load considering any 
applicable hourly uprates. The LEL is 
the first (lowest) Energy Bid Quantity of 
the corresponding Energy Bid Curve; if 
there is no Energy bid, the LEL is equal 
to the Total Self-Schedule; if there is no 
self-schedule, the LEL is equal to the 
registered Minimum Load.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0005 The OR awards in the second Trading 
Hour of the MPM and HASP Time 
Horizon for HPD TGs certified for OR 
shall be equal for all four 15min 
intervals. This is an existing 
requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0006 The Energy dispatch of HPD Resources, 
in general, in the second Trading Hour 
of the MPM and HASP Time Horizon 
shall be equal for all four 15min 
intervals. This is an existing 
requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0007 HPD TGs certified for OR shall be 
exempt from SMPM and LMPM. This 
requirement is satisfied indirectly by 
HOR.MF.BRQ0023, 
HOR.RTM.BRQ0003, and 
HOR.RTM.BRQ0004.

System 
Operations

MPM
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0008 Hourly OR self-provision in the second 
Trading Hour of the MPM and HASP 
Time Horizon from HPD TGs shall be 
subject to AS capacity, ramping, 
regional, and final qualification. This is 
an existing requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0009 Hourly OR awards in the second Trading 
Hour of the MPM and HASP Time 
Horizon from HPD TGs shall be 
constrained by the relevant AS regional 
constraints. This is an existing 
requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0010 Hourly Spinning Reserve awards in the 
second Trading Hour of the MPM and 
HASP Time Horizon from HPD TGs can 
be used to meet Non-Spinning Reserve 
requirements (cascaded AS procurement 
option). This is an existing requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0011 Hourly OR awards in the second Trading 
Hour of the MPM and HASP Time 
Horizon from HPD TGs shall be 
constrained by the associated Energy-AS 
Inter-Tie scheduling limits. This is an 
existing requirement.

System 
Operations

MPM, HASP

HOR.RTM.BRQ0012 The Energy dispatch of HPD Generating 
Resources in the first Trading Hour of 
the MPM and HASP Time Horizon and 
all intervals of the RTPD, RTID, RTMD, 
and RTCD Tine Horizon shall be equal 
to the corresponding HASP hourly 
schedule, adjusted as needed to 
accommodate any applicable outages, 
derates or Exceptional Dispatch 
Instructions. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0013 The Energy dispatch of HPD System 
Resources in the first Trading Hour of 
the MPM and HASP Time Horizon and 
all intervals of the RTPD, RTID, RTMD, 
and RTCD Time Horizons shall be equal 
to the corresponding CAS schedule. This 
is an existing requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0014 The Energy dispatch of HPD TGs in the 
first Trading Hour of the MPM and 
HASP Time Horizon and all intervals of 
the RTPD, RTID, and RTMD Time 
Horizons shall be equal to the most 
recent corresponding CAS schedule or 
RTCD dispatch (DOT) for the relevant 
hour. Therefore, HPD TGs shall not set 
the LMP in MPM, HASP, RTPD, RTID, 
or RTMD.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD

HOR.RTM.BRQ0015 Hourly OR awards in the first Trading 
Hour of the MPM and HASP Time 
Horizon and all intervals of the RTPD, 
RTID, RTMD, and RTCD Time 
Horizons shall be kept equal to the 
corresponding HASP hourly OR awards, 
adjusted as needed to accommodate any 
applicable outages or derates. This is an 
existing requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0016 The dispatch of hourly OR awards in 
RTCD shall be optimal based on the 
corresponding Energy bids. Therefore, 
HPD TGs may set the LMP in RTCD.

System 
Operations

RTCD

HOR.RTM.BRQ0017 The dispatch of hourly OR awards in 
RTCD shall be constrained by the 
associated Energy-AS Inter-Tie 
scheduling limits. This is an existing 
requirement. This is relevant in RTCD 
because of the Energy/OR dispatch from
dynamic TGs.

System 
Operations

RTCD

HOR.RTM.BRQ0018 The dispatch of hourly OR awards in 
RTCD shall be consistent with any 
applicable outages or derates.

System 
Operations

RTCD
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0019 Hourly OR awards in a given Trading 
Hour shall be available for dispatch only 
in a RTCD with a dispatch (DOT) within 
that Trading Hour (including the start of 
that hour). In other words, in a RTCD 
with a cross-hour 10' dispatch ramp only 
the hourly OR awards in the second hour 
shall be available for dispatch. Note, 
however, that the non-hourly OR awards 
from the first hour shall be available for 
dispatch in this case according to 
existing requirements.

System 
Operations

RTCD

HOR.RTM.BRQ0020 Hourly OR awards in a given Trading 
Hour shall be available for dispatch only 
once in that Trading Hour. Previously 
partially dispatched OR awards shall not
be available for dispatch in subsequent 
RTCD runs within the same Trading 
Hour. Conversely, OR awards that were 
not dispatched by a previous RTCD run 
shall be available for dispatch in 
subsequent RTCD runs within that same 
Trading Hour.

System 
Operations

RTCD

HOR.RTM.BRQ0021 HPD TGs certified for OR shall not be 
subject to Exceptional Dispatch 
instructions.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0022 Since HPD TGs shall be registered 
without minimum load or inter-temporal 
constraints, they shall be modeled as 
always online; there shall be no start-up 
or shut-down instructions for these 
resources. This is an existing 
requirement.

System 
Operations

RTCD

HOR.RTM.BRQ0023 Hourly Energy schedules for HPD TGs 
must be rounded to an integer. This is an 
existing requirement.

System 
Operations

HASP

HOR.RTM.BRQ0024 Hourly OR awards for HPD TGs must 
be rounded to an integer. This is an 
existing requirement.

System 
Operations

HASP
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0025 The OR dispatch (MW) from RTCD 
shall be sent to ADS with a DOT 
breakdown for Spinning and Non-
Spinning Reserve. This is an existing 
requirement.

System 
Operations

RTCD

HOR.RTM.BRQ0026 The OR dispatch from RTCD shall be 
sent to CAS through ADS. This is an 
existing requirement.

System 
Operations

RTCD, ADS

HOR.RTM.BRQ0027 RTM displays shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0028 RTM savecase shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0029 RTM result publication shall support 
HPD Resources. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0030 RTM historical data shall support HPD 
Resources. This is an existing 
requirement.

System 
Operations

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD

HOR.RTM.BRQ0031 RTM payloads shall support HPD 
Resources. This is an existing 
requirement.
RTM transfer to MQS shall support 
HPD Resources. This is an existing 
requirement.

System 
Operations, 
Market 
Services

MPM, HASP, 
RTPD, RTID, 
RTMD, 
RTCD, MQS

HOR.RTM.BRQ0032 RTM shall recognize a CAS schedule 
change above the HASP schedule for a 
HPD TG before a RTCD dispatch in a 
Trading Hour as a manual OR dispatch. 
Any remaining OR award from that 
HPD TG shall be unavailable for the 
remainder of the Trading Hour.

System 
Operations

MPM, 
RTPD, RTID, 
RTMD, 
RTCD
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ID Description
Business 
Units

Applications

HOR.RTM.BRQ0033 Any remaining hourly OR awards from 
HPD TGs after they are dispatched by 
RTCD or manually through CAS shall 
be unavailable for the remainder of the 
Trading Hour. Unavailable and 
dispatched hourly OR awards shall be 
recognized by subsequent RTUC runs in 
that Trading Hour to procure 
replacement OR. Note that these 
unavailable hourly OR awards shall not 
be disqualified to protect them from No 
Pay against partial dispatch. This
functionality shall be staged. In the 
interim, replacement OR in RTUC shall 
be achieved by manually adjusting the 
RTUC OR requirements

System 
Operations

RTUC

HOR.RTM.BRQ0034 RTCD shall provide two option buttons 
in the execution control display, 
unchecked by default; one for excluding 
HPD TGs in NP26 and the other for 
excluding HPD TGs in SP26 from 
hourly OR dispatch.

System 
Operations

RTCD

5.6. Automatic Dispatch System

The following business requirements pertain to ADS:

ID Description
Business 
Units

Applications

HOR.ADS.BRQ0001 ADS shall support dispatch instructions 
including HASP AS capacity awards for 
HPD Resources. This is an existing 
requirement.

System 
Operations

ADS

5.7. CAS

The following business requirements pertain to CAS:
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ID Description
Business 
Units

Applications

HOR.CAS.BRQ0001 CAS shall receive dispatch instructions 
from RTM for HPD Resources. This is 
an existing requirement.

System 
Operations

CAS

HOR.CAS.BRQ0002 CAS shall record real-time energy 
dispatch profiles for OR awards and
shall publish these to SaMC for AS No 
Pay settlement. This is an existing 
requirement.

System 
Operations

CAS

HOR.CAS.BRQ0003 At T–45' and T–15', CAS shall send 
RTM the 14 5-minute interval dispatch
for HPD TGs based on the 
corresponding tags. CAS shall also send 
to RTM any intra-hour schedule 
changes, which may reflect any 
confirmed MWs to the dispatched OR in 
RTCD. This is an existing requirement.

System 
Operations

CAS

HOR.CAS.BRQ0004 CAS shall receive OR awards from the 
DAM and the HASP for HPD TGs. CAS 
shall check-out these OR awards by 
comparing them with the corresponding
tags. This is an existing requirement.

System 
Operations

CAS

5.8. Market Quality System

The following business requirements pertain to MQS:

ID Description
Business 
Units

Applications

HOR.MQS.BRQ0001 MQS shall identify HPD Resources by 
the HPD Flag passed from Master File. 
This is an existing requirement.

Market 
Services

MQS

HOR.MQS.BRQ0002 MQS shall apply block energy 
accounting to HPD Resources. This is an 
existing requirement.

Market 
Services

MQS



SDLC Template
IT Projects

Review Date: 12/30/2009

Policy No.:

External Business Requirements Specification Version No.: 1.2

AS Procurement in HASP Effective Date 4/1/2010

Page 23 of 25

ID Description
Business 
Units

Applications

HOR.MQS.BRQ0003 Expected Energy from HPD Resources 
may include Day-Ahead Scheduled 
Energy (DASE), Real-Time Minimum 
Load Energy (RTMLE), Hour-Ahead 
Scheduled Energy (HASE), Derate 
Energy (DRE), Exceptional Dispatch 
Energy (EDE) (not applicable to HPD 
TGs), and Optimal Energy (OE), which 
includes hourly OR dispatch. HPD 
Resources are eligible for Bid Cost 
Recovery (BCR). This is an existing 
requirement.

Market 
Services

MQS

5.9. CMRI

The following business requirements pertain to CMRI:

ID Description
Business 
Units

Applications

HOR.CMRI.BRQ0001 CMRI shall support hourly Energy and 
OR award publication for HPD 
Resources. This is an existing 
requirement.

Market 
Services

CMRI

5.10. OASIS

The following business requirements pertain to OASIS:

ID Description
Business 
Units

Applications

HOR.OASIS.BRQ0001 OASIS shall support aggregate hourly 
Energy and OR award publication for 
HPD Resources. This is an existing 
requirement.

System 
Operations

OASIS

HOR.OASIS.BRQ0002 OASIS shall consider hourly OR awards 
and dispatch in relevant Available 
Transmission Capacity (ATC) 
calculations. This is an existing 
requirement.

System 
Operations

OASIS
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5.11. Compliance, Settlements and Market Clearing

The following business requirements pertain to CAP/SaMC:

ID Description
Business 
Units

Applications

HOR.SaMC.BRQ0001 SaMC shall support settlement for HPD 
Resources. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0002 Day-Ahead Energy schedules for HPD 
Resources shall be settled at the 
corresponding LMP. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0003 Day-Ahead OR awards for HPD TGs
shall be settled at the corresponding 
ASMP. This is an existing requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0004 Day-Ahead OR awards for HPD TGs 
shall be charged explicitly for Inter-Tie 
congestion at the corresponding shadow 
price. This is an existing requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0005 Day-Ahead Energy schedule settlement
for HPD Resources shall be incorporated 
in the CRR Balancing Account and the 
IFM Marginal Losses Surplus Credit 
Allocation. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0006 HASP Energy schedules for HPD 
Resources shall be settled at the 
corresponding average hourly HASP 
LMP. This is an existing requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0007 HASP OR awards for HPD TGs shall be 
settled at the corresponding average 
hourly HASP  ASMP. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0008 HASP OR awards for HPD TGs shall be 
charged explicitly for Inter-Tie 
congestion at the corresponding average 
hourly HASP shadow price. This is an 
existing requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0009 Real-Time Optimal Energy from hourly 
OR dispatch shall be settled at the 
corresponding 10-min resource-level 
LMP. This is an existing requirement.

Market 
Services

SaMC
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ID Description
Business 
Units

Applications

HOR.SaMC.BRQ0010 HASP Energy schedule and hourly OR 
Energy dispatch settlements for HPD 
Resources shall be incorporated in the 
Real-Time Imbalance Energy and 
Congestion Offsets. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0011 Checked-out dispatch of hourly OR 
awards recorded in CAS shall be 
considered in AS No Pay. This is an 
existing requirement.

System 
Operations, 
Market 
Services

CAP, CAS

HOR.SaMC.BRQ0012 Day-Ahead and HASP OR awards 
settlement for HPD Resources shall be 
incorporated into the OR Neutrality 
Adjustments. This is an existing 
requirement.

Market
Services

SaMC, CAS

HOR.SaMC.BRQ0013 Checked-out dispatch of HPD Resources 
recorded in CAS shall be considered in
Operational Adjustment calculations. 
This is an existing requirement.

Market 
Services

SaMC, CAS

HOR.SaMC.BRQ0014 Day-Ahead and HASP Energy schedule, 
Real-Time OR dispatch, and Day-Ahead 
and HASP OR award settlements for 
HPD Resources shall be incorporated 
into the Bid Cost Recovery Payments 
and Allocations. This is an existing 
requirement.

Market 
Services

SaMC

HOR.SaMC.BRQ0015 Day-Ahead and HASP Energy 
schedules, Real-Time OR dispatch, and 
Day-Ahead and HASP OR awards for 
HPD Resources shall be subject to Grid 
Management Charges. This is an 
existing requirement.

Market 
Services

SaMC


