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Welcome Generator Owners
and Operators

Role Call
Safety Moment




Functional Mapping Background

WECC Functional Mapping 2013-2019:

2013/14 - BPA confirmed role as PC for other entities

2016 — TOs must map to a TP and TOP

Result = TOP Project and TP CFR

2018/19 — GOs must map to a TP and GOPs must map to a TOP
Result = TP-GO and TOP-GOP Implementation Plans

Mapped Facilities 12/18/2018:

BPA PC TOP-GOP TO-GO
70 62 61
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Transmission Operator (TOP) to
Generator Operator (GOP)




TOP-GOP Timeline

Transmission
Operations CEE——

Transmission
Operator

TOP-GOP High level Plan

11/5/2018

2/1/2019

7/1/2019

12/1/2019

Accept TOP-GOP mappings

Assess indication and control

Update LGIAs to capture TOP-GOP

Achieve full TOP compliance (exc. Fed)

Generator

Operations
Generator
Operator
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TOP Processes

 |n addition to all requirements under the
Mandatory Reliability Standards, BPA will specify
Operational Requirements
— Outage Coordination
— Real-time Procedures
— Event Reporting (EOP-004)
— Changes in equipment
— Loss of visibility or control repair expectations



TOP Processes:. Outage Coordination

 GOPs will be required to follow BPA's Outage Coordination Policy
for all mapped generators.

 Transition to CAISO RC:

— BPA's 45-day process will change to 60 days to align with CAISO’s Mid-
Range process. Change will be implemented in May-June timeframe.

— Data submission requirement changes may* include:
» Estimated time to restore: This is a required field for CAISO.
« Switching Devices: Must be submitted with every outage.
» Unit outages must be submitted if the unit is unavailable.

* Derates as separate requests: Currently some transmission outages
are submitted with derates.

*BPA is in discussions with CAISO about these changes. They are not yet final.


https://www.bpa.gov/transmission/Reports/Pages/Proposed-Outages.aspx
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TOP Processes: Real-time Procedures

 Real-time Procedures will be closely tied to
Standards but may call out additional notification
requirements or specific timelines that are not
captured within the Standards.
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TOP Processes: Event Reporting (EOP-004)

« Both TOP and GOP are responsible for reporting
several event types in the EOP-004 table.

« BPA will clarify which Entity should report for
each event type.

 BPA will require that GOPs provide a copy of
any reports they file to BPA, and BPA will share
copies of any reports it files to impacted GOPs.
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TOP Processes: Changes in equipment

 BPA requires that GOPs notify us prior to making
changes to equipment.
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TOP Processes: Loss of Visibility and/or Control
- Repair Expectations

» |If BPAloses a single piece of data or a single control point on
a generator for which BPA is TOP, BPA may consider allowing
response/repair to wait until normal working hours, based on
BPA dispatcher judgment.

« Should BPA lose more than a single piece of data or a single
control point but less than an entire station, the appropriate
response would be up to the judgment of the BPA's Senior
Dispatcher dependent upon system conditions.

* Inthe event that BPA loses visibility and/or control of an entire
station or group of stations for which BPA is TOP, BPA
requires an immediate response (24/7) from Customer to
troubleshoot and initiate corrective action and may require
Custolmer to call out operations staff to man the station(s) that
were lost.
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Transmission Planner (TP) to
Generator Owner (GO)




Transmission

Transmission

TP-GO Timeline

Planning

Planner

Generator
— Ownership
Generator
Owner

11/5/2018

Nov-Dec

1/30/2019

5/1/2019

TP-GO High level Plan

Accepted TP-GO mappings
Further refinement of project scope
Determine appropriate contract vehicle

BPA fully compliant
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TP-GO Processes

e Transmission Planning Implementation
Procedures (TPIP)

« TPL-001-4: Annual data request for Planning
Horizon > 6 month outages (R1.1.2)

« MOD-026/027
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MOD-026/027

e MOD-026: Verification of Models and Data for
Generator Excitation Control System or Plant
Volt/VVar Control Functions:

e MOD-027: Verification of Models and Data for
Turbine/Governor and Load Control or Active
Power/Frequency Control Functions

15
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BPA’'s TP Criterion

WECC Wind Plant Dynamic Modeling

BPA's Wind Power Plant Data Requirements

BPA's Generation Model Verification Process

Adhere to BPA's Testing Schedule

What does BPA require in a complete GDR?

16


Presenter
Presentation Notes
WECC Wind Plant Dynamic Modeling Guidelines describes generic WTG models and
provides examples of model data sets for various types of WTGs:
https://www.wecc.biz/Reliability/WECC%20Wind%20Plant%20Dynamic%20Modeling%2
0Guidelines.pdf 


What does a TP do with a Generator
Data Report (GDR)?



Data Report Testing Procedure

Model Data Review (Transmission Planner actions):

TP will test the data by performing the following simulations:

John Undrill's Data Checker 3ic/4ia

Infinite Bus Oscillation

Infinite Bus Line Fault

Infinite Bus Under Frequency

Infinite Bus Voltage Step

Infinite Bus Governor Step

WECC approved case- 90 second no disturbance run
WECC approved case- Chief Jo Break Insertion
WECC approved case- Double Palo Verde Outage
*WECC approved case- John Day-Grizzly 1 & 2 500kV outage
*High Gen Drop

TP will inform the GO whether the model is usable or not usable based on the simulations
specified above within 90 days of the report receipt date from the GO.

TP will submit the verified GDR to WECC's staff associated with an indication of complete or
incomplete and notice to GO.
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Presenter
Presentation Notes
*Process also performs the following tests although not required for validation:



Guideline for Generator Data Report Process with BPA - INTERNAL

Generator Owner (GO)

TPC-CSRP

Final 11/8/18 1

PC-CSRP initiates
data request every 10
yaars with option of
check boxes for no
changes

GO submits generator data

l_?

defined in "“BPA Process”

TPMG staff and
team
review GDRPMLU
data requesis

GO resolves issues

TPF notiflas MRT of significant PMU

events o be coordinated with GO
l Mote: on as needed basis

GO may reguest PMU with TPMG and . . .
report (GDR) to TRC-CSRP data from BPA resubmits GOR to GO receives confirmation
per WECC requirements as Mote: on as needed TPMG and cc's TPC - ———————* that GDR has been sent o
hasis CSRP within 180 WECC
days
I— &
TPC-CSRP staff TPC-CSRP TPC-CSRP TPC-CSRP
starts tracking infout TPC-CSRP
receives recaives receives
dates of each GDR tracks data
. TPMG - TPMG e TPMG
with a 90 day due i o P and notifles
date based upon Motification Motification Maotification GO
and tracks and tracks and tracks
date recieved
TPMG sends TEMG sends
notification to TPMG receives nofification to
GO that data is missing ravised GOR GO to resolve GDR
—lin GDR and inferms GO and reviews r—®|issues and informs GO
Nev a raspanse is needed with MRT No | & response is needed
. Withil"ﬁf’TU':I%ﬁ!éE;EMG within 180 days.
oS - TP 's TPC-CSRP TFM Lifi
. G ce's TPC-LS WE%S“M:S TEMG — will update WECC
Model Review Team (MRT] sends base cases/master dynamic file
— performs madel validatian Usable Yes confimation and send GDR(s) to WECC
Y es—w and simulation tests within the » i
90 day due date based upen wEa::CUt::n
TPC-CSRP ived dat
C-CSRP received date T TPC-CSRP
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NERC MOD-026-1/MOD-027-1

Requirements

R1: Each TP provides information to the GO upon request:

" List of models acceptable to TP
* Block diagrams and/or data sheets for acceptable models

* Model data for GO’s existing units
R2: GO provides verified generator dynamic model(s) for each unit

" Model verified by GO using one or more models acceptable to TP

» Each verification includes the following:
o Unit’s model response matches recorded response (next page)

o Manufacturer, model number (if available), and type of system
— e.g., digital vs. analog, static vs. rotating exciter, plant controls
— e.g., turbine type, boiler type, fuel type, manufacturer and controls
o Model structure and data
— e.g., block diagram, time constants, gains, limits, generator data

o Outer loop controls — blocked or nonfunctioning controls or modes of
operation that limit response



NERC
I
NORTH AMERICAN ELECTRIC

Requirements

R3: GO provides written response to TP after receiving from TP:
* Notification that model is not usable
" Comments identifying technical concerns with verification documents

" Comments and supporting evidence indicating modeled response does
not approximate recorded response for three or more events

" Response will include either technical basis for maintaining model,
model changes, or plan to perform verification
R4: GO provides revised model or plans to perform PPMV within
180 days of making changes to controls or equipment that alters
response characteristic.

21



NERC

NORTH AMERICAN ELECTRIC

Requirements

MOD-026-1:

R5: GO provides response to TP within 90 days following receipt of
technically justified® request to perform model review, including:

= Details of plans to verify model
" Corrected model data including source of revision

* TP demonstrates simulated vs. measured response does not match

MOD-027-1 / MOD-026-1:

R5/R6: TP provides written response to GO within 90 days of
receiving verified model that model is usable or not usable,
including:

" |nitializes without error
" No-disturbance simulation results in negligible transients

= Exhibit positive damping 22
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Formalize Agreement

» LGIA - Appendix H

= Additions will formalize the TP-GO and the TOP-GOP
relationship including requirements for following BPA
procedures

23



Next Steps

Early Spring 2019:

e Share draft LGIA Appendix H

» Draft generator specific information processes and procedures
Late Spring 2019:

e Update LGIA Appendix H

24
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Questions and Answers

25
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Appendix

« MOD-026 and MOD -027

— Excitation System Models
— Governor Models
— Effective dates including phased in implementation

26



Version May 2018: Effective date is 5/11/18

NOTES:

WECC needs to input the data to the PSLF program, with conversion to the PSS/E program. Therefore, model data must be submitted that ean be input to PSLF.
* The PSLF models are comverted to these PSS/E models by PTI's conversion program

Where differant

of the same modal exist, the prafe

d version for submuttal to WECC is haghligh

d in green. Where only one model iz

ilzbla for 2 cartain piece of squi ‘1o highlighting is wed.

Theze models

are not conv

i from PSLF to PSS/E. [

These models are not approved for use in WECC. [

EXCITATION SYSTEM MODELS (Volt/Var Control Models)

MOD-02t

GE PSLF  |PTIPSS/E* PowerWorld Simulator ISELEEdard Status Comments Modifications/Actions Needed |PTIGE/FowerWorld Comments
exacl EXACI EXACI AClA approved 8/11/06 Brushless AC Differs from AC1TA -~ does not have O nputs and m
esacla ESACIA ESACIA ACIA approved 1/21/11 2005 IEEE standard - updated ACIA with OEL'UEL inputs In all programs
exacla EXACIA [EXACIA approved 8/11/06 exac] with altered rate faedback source
exacl EXAC2 |EKAC 2 approved &/11/06 HIF. Brushless ACZA -- no DEL/UEL inputs; diffen
asacla ESAC2A ESAC2A ACIA approved 1/21/11 2005 IEEE standard - updated AC2A In all programs
exacd EXAC3 [EXACS never approved Mot used in WECC datab In all programs
exacia ESAC3A EXAC3A AC3A approved 8/11/06 GE Alterrex (rare) --no QEL/UEL inputs; curT
asacia ESAC3A AC3A approved 1/21/11 2005 IEEE standard - updated ACIA
exacd EXACY AC4A approved &/11/06 Rotating AC with controlled recnfier (Althyrex) (rare) Differs from -- no OEL/UEL inputs
asacda ESAC4A AC4A approved 1/21/11 2005 IEEE standard - updated AC4A In all programs
esacia ESACSA ACSA appreved 1/21/11 Simplified brushless exciter In all programs
exacha ESACSA ACEA never appi Al 4 lled rectifier, lead-lag Differs from IEEE ACBA — no QEL/UEL inputs; speed multiplie. n
2sacta ESACEA ACBA appreved 1/21/11 2005 IEEE standard - updated AC6A In all programs
esacTh ACTB |1=sacm and ACTB ACTB approved 1/21/11 2005 IEEE standard - new In all programs
exaclh ESACSB |EKAC 8B ESACEB approved &/11/06 Brushless exciter with PID voltage regulator ed input lim
esacBb ACSB ESACSB_GE and ACSE ACSB approved 1/21/11 2005 IEEE standard - updated ACSB In all programs
exbbe BESEX1 [EXBBC and BBSEX1 approved &/11/06 Static with ABB regulator In all programs
exde] IEEEX1 [EXDC1 and IEEEX1 DClA approved &/11/06 Rotatmg DC C1A - no UEL inputs; speed multipher
esdela ESDC1A ESDCIA DCIA approved 121711 2005 IEEE standard - updated DCIA
exde? EXDC2 |Ef\'DC 2_GE and EXDC2_PTI approved &/11/06 Rotatng DC with termmal fed palot, al feedback
exdela EXDC2 |Ef\'DC 2A and EXIC2_PTI D{C2A approved &/11/06 Rotatng DC with termumal fed pilot D rom C2A - no UEL inputs; speed multipher
ESDC2A [EsDC2a DC2A approved 1/21/11 2005 IEEE standard - updated DC2A In all programs
IEEET4 |Ef\'DC 4 and IEEET4 DC3A approved 8/11/06 Fotating, non - minor differences between models If Kr = 0, should convert to IEEEX IC3A) Model added in
DA [ESDC3A and DC3A DiCIA appreved 1/21/11 Rotating, noncontinuous In all programs
DC4B ESDC4B DC4B approved 1/21/11 Rotating DC with PID In all programs
EXELI EXELI approved &/11/06 Static PI transformer fed system
EXSTL EX5T1_GE and EX[ST1_PTI STIA approved 8/11/06 Static with double leadlag 1A — ne QEL/UEL inputs; added Xe Ifd load
ESST1A ESST1A and ESSTIA_GE ST1A approved 1/21/11
EXST2 EXST2 approved 8/11/06 SCPT - lead/lag block (Te, Th) added
ESST24 EXST24A ST2A approved 8/11/06 leadlag block (Tc, Th) 15 included to match the WECC FM s; adde;
ESST2A ESST2A 5T2A approved 1/21/11 2005 IEEE standard - updated ST24
EXST3 EXST3 ST3 approved 8/11/06
ESST34 EXST3A ST3A approved 8/11/06 Use for GE Gensrex
ESST34 ESST3A ST3A approved 1/21/11 2005 IEEE standard - updated ST34
. - P GE EX2000 bus fed potential source, static compound and Generrex-PPS or -CPS, and R
xstdd ESST4B FHST4B ST<B approved /1106 SILCOmatic 5 excin‘tinu systems, with proportional plus integral (PI) voltage controller 1o OELUEL inputs
esstdh ESST4E [ESsT4B ST4B approved 12111 |2005 IEEE standard - updated ST4B In all programs
5T3B [ESST3E and ST3B ST3B approved 121711 WVanation of STIA (New IEEE Madel) In all programs
STEB [ESSTEB and STEB ST6B approved 1/21/11 WVariation of ST4B with field current linut (New IEEE model} In all programs
STTB [ESSTTB and STTB STTB approved 1/21/11 Static with imiters {Alstom) (New IEEE model) In all programs
IEEETI IEEET1 approved 8/11/06 Old type 1
Mot used mexs never approved Manual control with field crewt
pfars (Not used FFQRG never approved [Power factor / Reactive power regulator feeds into an exciter as the stabilizer ing
rexs REXNSYS REXS approved &/11/06 General Pupose Rotating Excitation System Model
serx SCRX SCRX approved /1106 mtended for use where pagative field cwrrent may be 2 problem
sexs SEXS SEXS_GE and SEXS_PTI never approved for use where details of the actual system are unk and/or unspecified PSS/E has a SEXS system) model [which i
texcs Mot d (3} TEXS never approved T Fed Excitztion System Model replace with esstfb we don't convert fhis. Per our notes from previous M&V meeting
oell Not converted (277) OEL1 approved 42712 |Over excitation limiter e ik o o e O B F
[uell UELL uel 1 UEL1 approved 4/27/12 |Under excitation limiter 44
uel2 UEL2 uel2 UEL2 approved 42712 Under excitation limiter




WECC- APPROVED Governor
Models

TURBINE/GOVERNCR MODELS

MOD-027

GE PSLF |PTIPSS/E® PowerWorld Simulator IsEtErI:_dard Status Comments Modifications/Actions Needed |PTIGE/PowerWorld Comments
glwsee WEHYDD (G2WSCC and WSHYDD approved &11/06 Use hyg3 for new models

gast URGS3T (GAST_GE and URGS3T retired  5/11/18

gzovl GOV GGOVL approved 81106

gpwsee WSHYGP (GEWSCC and WSHYGP approved £/11/06 Use hyg3 for new models

h&h HEB retired 6/15/16 Replaced by hoe

hée |h6& approved 5/11/18 Model not yet mplemented n P55/e

by g3 WEHYGP |HYGS approved 8/11/06 (Chack WSHYGP conversion

by zov HYGOV |H‘:'(}O'\.-’ approved 811706

by govd IEEEGS HYGOV4 approved 8/11/06 Need new acceptable modsl in PSS/E

by govr HYGOVE HYGOVE approved 2008 Added in 2008

ieaagl WEIEGI IEEEG] and WSIEGL approved 811706

iesagd IEEEGY IEEEGY approved 81106 Use hygov 4 for new models

lefol LCFEL LCFE] and LCFB1_PTI approved 811706

pidzov PIDGOV PIDGOW approved &11/06 Use hyg3 for new models

tzowl TGOV1 TGOV1 approved 811706

i oV peversppoved _|uew in GE PSLF I make 12 standrd modet o the et
|g_gu\'3 GGOVE approved 2010 new in GE PSLF
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MOD-026/-027 Effective Dates

Standard Requirement

Effective Date

% of Applicable Facilities

MOD-026 R1.,R3-R5.

MOD-027 R1.,R3-R5.

7/1/2018
7/1/2020
7/1/2024

7/1/2018
7/1/2020
7/1/2024

30%
50%
100%

30%
50%
100%
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