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DOE: Department of Energy HE 5

NREL: National Renewable Energy Laboratory [F 5% n] Fi A= GEJR 5246 =

EPRI: Electric Power Research Institute
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AWEA: American Wind Energy Association & [E XA

UWIG: Utility Wind Integration Group
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IEEE: Institute of Electrical and Electronics Engineers H./< 55 FiL 7 T REIfibp 43
PES: Power Engineering Society iy T.FE24s

ERO: Electric Reliability Organization

WECC: Western Electricity Coordinating Council
MISO: Midwest Independent System Operator i P4, RGEIE
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CANWEA: Canadian Wind Energy Association %= KX EEM2

POI: Point of interconnection 1 &,

LVRT: Low Voltage Ride Thru I Hi J& 77 %
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) UWIG \Vind Plantinterconnection History
P ELI7 I P 1 R 52

Early (1980’s into 1990°s)
— Wind generation viewed as “curiosity”
— Special care taken to design and protect grid
interface
— Preferred action for turbines during grid
disturbance was to disconnect
— “California thing”
Mid 1990’s
— Development of large wind generation facilities
outside of California
— Increasing plant sizes crossed threshold for
interconnection evaluations
— Control area penetration still negligible, so
studies were many times more of a formality
2000 to present
— Continued growth of wind generation led to
questions that could no longer be prudently
neglected
» West Texas voltage and transmission
capacity questions
» Growing awareness of wind plant
sensitivity to grid disturbances, and possible
consequences (with further growth)
— Recognition of need to treat wind generation
more like conventional power plants
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Energy Policy Act of 2005
= HETR B

RS

Required mandatory and enforceable
electric system reliability standards

Electric Reliability Organization
(ERO) was required to be established
to administer the standards

FERC has oversight of the ERO

NERC was certified as ERO in
August 06

NERC Version 0 reliability standards
(91 standards for planning and
operation) adopted by FERC

Previous to EPACT 05, NERC was a
voluntary industry organization

Ongoing tension between NERC and
FERC
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Interconnection Standards and Requirements for ‘Variable’ Generation

“BEhtk” BIREIHFRIARERIE K

e | 1 By A N KRGS
T | o | R WORER e Bulk System Guidelines
" Courien o Nuclear Pant NERC, FERC
e IEEE, ANSI, IEC
| e NESC
2 J:lOKV& - P
| I I [ — ERAR ERERTEE EREX
igh Voltage 110KV and highar = )] -'-m '\ EE%! ?Eﬁ[” f:)é‘
Py S——- TransmFm Grid porinis Plenty of technical and
er B T - jurisdictional overlap,
THER - s | _J confusion, contradiction...
Rural Netwark substations (1] e ™
- e Al ETE Seaww | g
o 00 e 1LRISIRATE o [war ] ALFL R AL B
alme :| vl YIS = Distribution System Guidelines
o B & aaing IEEE 1547, PUC/PRC

%

Tramsformer

.

IEEE, ANSI, IEC
NEC

-

Beijing, China Dec 2010 -- 6




North American Interconnections
G uwie .‘
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NERC INTERCONNECTIONS
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@ UWIG FERC Grid Code Chronology

FERC3HM 5 Ui} 8] 3
%%/32003: FERC Order 200347 H: FERC 4412003

March 04: FERC Order 2003  2004E3H: FERC%:#112003-A

A | 2004429 /1: S A b
September 04: Grid Code we
Technical Conference

July 2005: FERC Order 661  20054F7/1: FERCH 41661

July 2005: NERC Request 200547 H: NERCHE K EH
for Rehearing

December 2005: FERC 2005412 FERCZ:11661-A
Order 661 — A 5
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FERC Order 2003
FERC4%1512003

FERC Order on Large Generator
Interconnection

— Issued in July 2003

— Addressed lack of uniformity in
Interconnection procedures for
generators larger than 20 MW

— Large Generator Interconnection
Procedure

— Large Generator Interconnection
Agreement

— No distinction between interconnection
requirements for synchronous and
induction machine or those with power
electronic converters
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FERC Order 2003 - A
G uwie
Integration Group FERC%@U 2003-A
Amendment to FERC Order 2003 FERC4:#120031& IE % -
Issued in March 2004 20044E3 H A SZ i
Result of stakeholder comments L Y e L
Recognized that electrical machine N . . .
technology differences affected %Vqﬁk EE»H‘LEZ*E@E% =
interconnection requirements 52 M P EE K
Included Appendix G — blank sheet M S G- S R k&
of paper tofac;(_:o(rjnn:oda(tje unllque Ao s K37 T R 7 950
concerns of wind plant developers R ]
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G uwie FERC Order 661
Nl FERCZ< #1661

Addresses technical requirements for interconnection left open in
Appendix G

BEXS B % G ARAE W R E FF 70 32 H IR I R 5K

AWEA filed Petition for Rulemaking in May 2004 covering basic
elements of grid code for wind plants

AWEA J-20044F5 F 32 A2 KL 7 il 58 Wi, P20k XU 0 R 3
IR A A 25

FERC held Technical Conference in Sept. 2004

20044E9H, FERCEIMIA KRS

Order issued in July 2005
200557 H 41l At S it
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@ UWIG Order 661 Provi§ions
2 wing - 251661 FRIAH I B

LVRT & HL T 2

— Generator stays on line for up to .625 sec during a voltage dip as low as
.15 pu at the POI, if needed for safety or reliability

GO M R LK 52015 pu I, O TORIEFL I 22 AT R SEME, Kk
HLHILAY PR35 I Y 42 20,6255 .
Reactive power JoHjI#%

— Provide power factor of +/- .95, and dynamic voltage support, if needed
for safety or reliability

h T ARUE LI () 22 A PERI AT SEE D2 RN/ +/- 09536 [ P v i
» PRI AL L S
SCADA KAt M R4t
— Provide necessary information, as agreed with transmission provider
AR 55 % v P 3 78 B L TR ML, e 45 R
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(‘ FERC Order 661 and WECC LVRT Standards
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|Minimum Required Wind Plant Response to Emergency LoquItagel
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— WECC Standard
Reference: Zavadil et al, IEEE Power & Energy Magazine, November/December 2005
To be published Beijing, China Dec 2010 -- 13

G vwi FERC Order 661 -A
L FERCZ%51661-A

Integration Group

NERC immediately filed Request for Rehearing in July 2005
NERC1-20054F:7 J 32 HI 42 th & 1 K

FERC ordered NERC and AWEA to resolve their differences and
report back to FERC
FERCH2::KNERCHIAWEA 171 T fif $RIX L6853 357 [l i, -4 45 590
LS FERC,

Order issued in December 2005 as amendment to FERC Order 661
refining the provisions of the original order

A IR S8 B 2 AT T 8, 112005412 AAE R
FERCA: 51661 I ME 1] S AT S it
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G vwie Order 661-A Provisions
> %51661-A IR E

LVRT A% H s 778
— Generator stays on line during a 3 phase fault for normal fault clearing time up to 9
cycles and SLG faults with delayed clearing during a voltage dip as low as .15 pu
at the high side of the GSU for units in service before 2008

— 20084F T, LA BB A oA FEI It I A Rl B 1y = AR sy, R A
LEGSU CR AU A ) i Fs {0 Fhy s 87 0. 15pu - FL HACREE A 3587 4 F AT
ML IR, BERS ORAT T s AT .

— Voltage dip requirement extends to 0.0 pu in 2008

- 20084, HLEEERY E20.0pu

Reactive Power JGIhTh#%

— Provide power factor of +/- .95, including dynamic voltage support, if needed for
safety and reliability

— N T ORUE R R 22 s PEAT T RERE, N B DR A +/- 0955 N WL JF
BB SCHE BT

— Partial dissent by Chairman Kelliher over lack of mandatory requirement, ie
placing burden of proof on transmission provider

- LEKellinery Tk = s i 1 K o) 42 H 70 5, By SR 28U 5T AT
ALE HL B E
SCADA
— Provide necessary information, as agreed with transmission provider

- RIS R IEE R A St B S
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@ UWIG Evolving Grid Code Requirements
\")) Integration Group FE RSN AR E K H & R

Increased power control capability
IES ik e
— Output limit  H 7% R
— Ramp rate limit &3 % F
Voltage control capability F k4% §HE
Standard communication protocols (IEC 61400-25)
FRAEE R MY (IEC 61400-25)
Governor droop characteristic  J3d #% N [
Inertial response {3t & Wi i,
Rethinking definition of contingency necessary to activate reserves

HB A RS i B A ) % T AR A SRR 5 S
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Evolution of Wind Turbine Technology
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Source: IEEE Power & Energy Magazine
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How Does Wind Plant Performance Compare?

W5 1 B A

Past (idJ%) Present (JJL{f) Future CEk)
Voltage Control V- N V+
CHEL A 5D
Short Circuit v- N V+
Contribution
CHR % FLUARL DT k)
Flicker V- N J+
QAED)
Low Voltage Ride- V- N V+
Through
QLN S )
Stability Behavior V- N V+
(FasEM)
AGC Participation V- N \+
(AGCZ 515
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Turbine Technology Advances Reduce Impacts

RHLBAR FI SR Tt BE FEAR AR R

SCADA#zHIZh BEFI T 2 B 1T
SCADA Control Functions
For Improved Grid Operations

R

Delta power control

T e BE 125

Gradient power control

PR

Frequency control
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Wind Plant Control Capability
P B3 1 B

Under-Frequency Droop Response
Settings:
90% Wind Capacity - /

4% Droop = s

4% Frequency Stej
@0.125Hz2/sec =

I T FE Mo Y

10% Increase in Farm Watts with 4% Under-
fPauency.

Source: GE Energy

Voltage Regulation

S
CNE T
Actual measurements from a
162MW wind farm.

Compensation including
charging is required

T [

£ E’ Wandtanm Voltage “Voltage at POl

........

=20 km

Windfarm Control Minimizes Grid Voltage
Fluctuations With Varying Wind Conditions




G uwie NERC IVGTF
@,ggggfaggdm NERC#: 3 FRIE A T/EA

“Integrating Variable Generation Task
Force”

Formed in wake of NERC 2007 Long-Term
Reliability Assessment

— *“Integration of wind & solar resources
requires special considerations in
planning, design, and operation”

High Industry Interest
— 50 Nominations received
Liaisons being built with Industry Groups

— American Wind Energy Association
(AWEA)

— Utility Wind Integration Group (UWIG)
— |EEE-PES IEEE

— EPRI

— U.S. Department of Energy

B YR TAEAL(IVGTF)

YENERC20074F K mT FEPEPEAL

2 JE BT

— KN FLLHBEHI N 7 B
Ll K ALETT T
F 1

%5 TNV A iy E

— W HI50% Mgk N4

5T 2H 2 LB R

- EKENXEEIS

- NHNRHEEANAN

- IEEEH I H gt

— HRFEERFI B

- E[EREYEHES
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G uwr IVGTF Scope
@,ﬁigq;ﬁ;ﬂﬁﬁ‘g,p I\VGTFH) TAEVE R

The Task Force was directed to
prepare:
— A concepts document that includes the

philosophical and technical considerations
for integrating variable resources

— Specific recommendations for practices and
requirements, including reliability standards,
that cover the planning, operations planning,

and real-time operating timeframes.

The Task Force Report covers:

— Planning timeframe issues, such as
contribution to reserve margins and
modeling requirements to test system
reliability,

— Operational Planning and Real-time
operating timeframe issues, including
Interconnection frequency, and primary and
secondary generation control

— Review of NERC Standards for any gaps

— Conclusions and recommendations.

Published in April

TAE/NH A TR

- MRS SR, AR
WS PE HLE A BRI R AR TR

— XFSEERAIELR A, AR
FRI . 3247 RN SE IS AT A
FELE IR ] FEPERRUE

TAENHARAE I M

— BRI PRI AE S 1) S, 51 Gkt 2%
5 B DR A ZR 48 ] R
(R SK

— BAT VRIS I 3B 4T I T AE 22 i)
B, AR, R
LR

—  XINERCHRAERIG KRBT PPN

- SERRIENN.

200944 H Hi .
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IVGTF Recommendations —1

O IVGTFEE -1

utility Wind
Integration Group

1. Power system planners must consider
the impacts of variable generation in
power system planning and design and
develop the necessary practices and
methods to maintain long-term bulk
power system reliability (NERC’s
Planning Committee)

1.1. Standard, valid, generic, non-confidential, and
public power flow and stability models (variable
generation) are needed and must be developed,
enabling planners to maintain bulk power system
reliability.

1.2. Consistent and accurate methods are needed
to calculate capacity values attributable to variable
generation

1.3 Interconnection procedures and standards
should be enhanced to address voltage and
frequency ride-through, reactive and real power
control, frequency and inertial response and must
be applied in a consistent manner to all generation
technologies.

1. BARGHRINREHFITHAR
e AR B S0 RE R B P FR YR Y B
W, FETEFIFR H B R SE BRI
HEREF KRG KIATTEME (
NERCHIMKIZRS) -

- LUNGRFF R RGN vl 5E1E,
WATUR EARHERT S AR BT
~ ARBUE PRI T R U
TEVERSAL e H D .

- 12 FREATEE, HEFI TR
P LRI A B EAR K

— 13RI R AR, DA v
H R IR 2k e )y TCIh A I
PR, AR RGN ), I H
G NHTIAERBEEAR.
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G IVGTF Recommendations —1 (cont.)
O UG IVGTFRIN-1(4%)

Integration Group

1.4. Resource adequacy and transmission planning
approaches must consider needed system flexibility
to accommodate the characteristics of variable
resources as part of bulk power system design.

1.5. Integration of large amounts of plug-in hybrid
electric vehicles, storage and demand response
programs may provide additional resource
flexibility and influence bulk power system
reliability and should be considered in planning
studies.

1.6. Probabilistic planning techniques and

approaches are needed to ensure that system designs

maintain bulk power system reliability.

1.7. Existing bulk power system voltage ride-
through performance requirements and distribution
system anti-islanding voltage drop-out requirements
of IEEE Standard 1547 must be reconciled.

1.8. Variable distributed resources can have a
significant impact on system operation and must be
considered and included in power system planning
studies.

— L4 BHHE e RO S A R T iR T R
AN B IR I (K AR S8 R R R H
T RG ) —H 5>

- 15 KRR G AR s . f#i6e
AN SR 35T ) A SERTAM ) B3 5 R
WE, IFREmK R I RG] SEEs A2
AW FT T 25 R IX SN 3R

- 164 TR ARG vih REUs4ERF KB 1 &R
LRI RENE,  AZIUR BRI AR AN
Jiike

- L7 B K R GG R o e g

SRAL HL R G0 e A R DT H Bk (
IEEEM)1547hrifE) 20— .

- 1.8 WA ALY T e L R 48
FEsA T R BN, HNI/E ) R4
PRI FERT BUB U LS 18 o
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@ UwiG IVGTF Recommendations — 2

i - AR )
IVGTFEE 1Y -2

2. Operators will require new tools and practices, 2. BERBEEGNN TANSER, 8
including enhanced NERC Standards to maintain FEFENERCIFHEUI R K RS

bulk power system reliability (NERC’s Operating WM (NERCHBITERS) .
Committee)

- 2.1 AT AIZ AT T H 1]

2.1. Forecasting techniques must be NN cog e
o day-t EAT IR S REE (T R4

incorporated into day-to-day operational

planning and real-time operations CHRILZHFREED
routines/practices including unit commitment _ 2.2 PR SR & A I3
and dispatch. Bk, DI Bl AT
2.2. Balancing areas must have sufficient FR L EFE 2

communications for monitoring and sending \ . " i
dispatch instructions to variable resources. - 23 ﬁﬂé‘g@; ﬁﬁj(jj@] [Zﬁﬂfj
2.3. Impact of securing ancillary services i;%i?%%%é%g%ﬁﬁﬁ

through larger balancing areas or participation
in wider-area balancing management on bulk — 24 ETEI S RIMEEE AT B,
power system reliability must be investigated. FERIT A,

2.4. Operating practices, procedures and tools
will need to be enhanced and modified.

Beijing, China Dec 2010 --
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@ Uwig 'VCTFRecommendations -3

i - W
IVGTFEE -3

3. Planners and operators would benefit from a reference manual
which describes the changes required to plan and operate the bulk
power and distribution systems to accommodate large amounts of
variable generation (NERC’s Operating and Planning Committees)
SEF MR RFST ARBIEEGHE . SEFMN A RI KR
FIRENI B R AR AIZAT 5 R Z MR, FHAEBHAKM
HEFHEE (NERCHEBITEHMIZRS) -

— 3.1. NERC should prepare a reference manual to educate bulk power
and distribution system planners and operators on reliable integration
of large amounts of variable generation.

NERCN. 4w 5 — M ZH T, HRA KRG B RGN iz AT
N BYHEAT KA B F U T e A BE I
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G ywng Pre'iminary Outline of Task 1.3 Report
@,ﬁiﬁg’m%mup 5513 FEATR S KU

Recommendations for Interconnection
of Power Plants (recognizing
technology differences of variable
generation)

Executive Summary
1. Introduction

2. Similarities and Differences between
Variable Generation and Conventional
Plants

3. Variable Generation Interconnection
Requirements

3.1. Voltage and Reactive Power
Capabilities

3.2. Performance During and After
Disturbances

3.3. Active Power Control Capabilities

LRI Captt b
HIEEARZES U D

AT A1 2
1515

2. P S ) Z R AR TR
SAIAN TR A

3. P T M EER

3.1. HL TG DBl % g

3.2. g Y T R e ) )
3.3. A Tl Re

Beijing, China Dec 2010 -- 27

@ UWIG Task 1.3 Preliminary Report Outline cont.

Utility Wind EE
Integration Group /f %13

LY N ' =P

3.4. Other Issues (PQ, control/resonance
interactions, etc)

3.5. Models for Facility Connection Studies

3.5.1. Discussion of Generator Unit/Facility Size
Applicability

3.5.2. NERC Standard FAC-001-0 Modifications

3.5.3. Review of Utility Facility Connection
Requirements or Grid Codes

3.5.4. Summary of Facility Connection Model Grid
Code Requirements

3.6. Communication Between Plants and Grid
Operators

4. Distribution Connected Variable Generation

4.1. Reference ongoing activities in Task 1.7 and
1.8

5. Summary & Recommended Actions -
Standards Implications

3.4, FE RB(PQ. FasHlAl HAH 5 i 4%)

3.5. HF ¥ 4 AT 5 (1 ABE 7Y

35&%?ﬁ%mﬁﬁﬁﬁﬂ%ﬁ%ﬁ%ﬁ
Ta

3.5.2. NERCH##EFAC-001-01& 2

3.5.3. AL B BR BOIF R 3 W 2RIk

3.5.4. WA EALAR Y IF ) 3 ) ZESK (1) 5 &5

3.6. K LI FI L N 12 78 7 2 1) (1) 30 A

4. SYATEENBE Bl H

4.1. BFATS LT L8 [ IEAEHEA T HI3E 5

5. SEEAEN-BRER A R
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Emerging Best Practices
@ UWIG on Interconnection Requirements

Utility Wind

Integration Group %Hﬁjzﬂiffi*ffﬁu
Proven technology, already VEIE IR, 7E 5 A
implemented internationally R REIE, S R
— Voltage regulation at the Point-of- 2 Tk 35
Interc%nnegcltjic?rtl ,Owi?rtl ta gua?ar}tged RS %ff{a
power factor range — R R
— Low voltage ride — IR, AR SR R
— A specified level of monitoring, K
metering, and event recording — W RS
— Power curtailment capability — RKHI T TGE S
— Wind plant_for?casting capability 5 SR R [ P
Eggéléres emerging in response to system R A
— Ability to set power ramp rates — R H Y
— Zero-power voltage regulation - &I
— Reserve functions — A YIRE
— Governor functions — B NV IhRE

Inertial response functions

Beijing, China Dec 2010 --
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G uwie Grid Code Summary
D I 50 S 1253k

Wind plant terminal behavior is different from conventional
machines, but compatible and improving

PHLIZ I WY RURFPEAS [R) T R, (E B e eI F ] BLSGE
Better dynamic models of wind turbines required for system
studies

L) 2R GO 90 o 2 S 0 B O LA B A

Increased demands will be placed on wind plant performance
(LVRT, reactive control, output and ramp rate control, inertial
and governor response)

KRy XL I R R L B i 2K (IR IS 2Bk, e Dhastiil s A TE
S el NI b T L B S A I

System reliability can be enhanced by wind plants

PHLIZ AT AR iy R G ) w] S
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Wind Turbine Modeling Initiative ..
@ UWIG as time permits

Utility Wmd
Integration Group m EE*)_L éﬂ@*ﬁ El’(] Zi@

Wind generation is no longer “invisible” XA “A] 2% (1)
— US has more than 36 GW of wind generation capacity installed
I [ KU LAk 1 36GW
— Some areas are experiencing high saturation levels 3 tph X X HL 28 5 2] T W F1K P
— Significant expansion expected in the near future
AR LB 2
Adequate simulation models are indispensable 44 24 {147 LA A AT 21>,
— Identify and address impact of new generator additions fiff % i Yo 8L & FLBLIKD S
— Perform planning studies to maintain system reliability at the local and regional level
BEATRERITSE,  DLAE R 2 ORI X e 2R 2 AT S 1
The status quo is not acceptable A aJ LZEFFEAR

— One-of-a-kind and proprietary models are incompatible with the current system modeling
practice

— PR IR 2 R G RS ST

— Difficult and confusing for users i = k15 A7 PR X il I 2%

— Cannot be maintained in base cases once plant is built
—H RGN, BT OT RICE YRR

Beijing, China Dec 2010 -- 31

@UWIG Wind Turbine Modeling
ntegtatio Group X HL ML ZH A

WECC Wind Generator Modeling Group WECC X145 /N 21
Mission 1F:45

Develop a set of generic (non-vendor specific), non-proprietary, positive-sequence power
flow and dynamic models suitable for representation of the major commercial, utility-
scale WTG technologies

- FILUIG CREAIE BT B0, IEPmaiAn, &)
U e O RS ED R R

— Develop a set of best practices to represent wind plants using generic models as basic
building blocks

JHE ) AR LR R A Dy FEAS R AR, TR ZR AR G- - S B AR A0 X rL I A 2
Model types based on characteristics of grid interface & - Ff 943 15 1 f 5 700 24 7Y
— Type A — conventional induction generator 28714 BN & FELAL
— Type B —wound rotor induction generator with variable rotor resistance
R 2-m] AR -1 WL B PR 8 2 Y e L
— Type C - doubly-fed induction generator 27 3- XUt 0 & FEL AL
— Type D —full converter interface 21 4-7i7 45 A A AL A (1B 2 HIAL
Model validation important requirement 55784 46 1F () 5 25 855k
Working with IEEE, AWEA, UWIG, and industry
HRA 5B TREIMS . RERGE2 . AHRBEEANHZN T 51
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@ UWIG Proposed standard models
> BB AR AR A

Based on characteristics of grid interface 3T Hi j % 147
— Type A - conventional induction generator 287 1-5 JUE N & HLHL
— Type B —wound rotor induction generator with variable rotor resistance
—  JSAI2-n] AR L1 BH ) B 2 UM & AL
— Type C — doubly-fed induction generator 274 3-XU1 /s W & HiAL
— Type D - full converter interface 74~ f7 AFAL S gk (BN K HAL

Type A Type B Type C Type D

Plant

Plant Feeders

Feeders
- —

PF control
— capacitors

[ | genemtor

_|  PFcontrol
N~ capacitors

full power

as heat loss —_

patial power
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G vwie Turbine Modeling Status
> MM AILAR

Generic model implementation 3 145 7 () W i
underway in PSS/E, PSLF  iFH]T-PSS/E, PSLF
— Phase 1 completion in Q1°08 0844 —Z=JF, S —H.
CEC validation project completed in 2009
CECHIRHIEII H £E20094F 5¢ 1%
— Directed by NREL i [H 5 n] 4B BEJR S50 18 T 58 ik
— Objective was to validate generic models H 1256 11 38 R AL (104G %0tE)
— Existing measurement data used 1 F 7 LA 0 = 204
— Field testing conducted as part of parallel effort Bzt 47 1 3K
WECC initiative expanding 745 HL s b i 2 G S A8 4
— MRO utilizing WECC efforts as basis
—  MROZI I VY & HL 1y Wi 25 51 25 A Al
— |EEE PES Wind Generation Modeling TF
HLA S L R 25 v ) 5 BBV B o ) R AR T AR 20

Beijing, China Dec 2010 --

34




6

UWIG UWIG Modeling Initiative
Intogration Group UWIG 2 H! 1) i34

Builds off ongoing activities in Modeling & Interconnection UG
PG 5 I WG S He il 4k kAT,
Received DOE grant in June 2009 2009416 H 3k 5 3¢ [ fig i 3 %5 B
“Documentation, User Support, and Verification of Wind Turbine and Plant
Models”
PR HISCEE R HLAL SRR A G IR
Objective is to further the development and use of generic and vendor-specific
wind turbine models
H B — DA T 5 ) s i UL B I 55 R D
Multi-party project £ & 51 H
EnerNex is prime contractor ~ EnerNex /& & i 7
GE (PSLF) and Siemens PTI (PSS/E) are major subcontractors
WHIA R (PSLF) MIPHITFPTI (PSS/E) 2 EE MR
Turbine vendors will be formally engaged to solicit participation
W IR A WA
Formal TRC  EX[WTRC
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@ Uwie For More Informatlon
e FIEZEPS
Visit  www.uwiq.org
Email info@uwig.org
Phone
— Charlie Smith 252-715-0796
— Bob Zavadil 865-218-4600
Mail
Utility Wind Integration Group
PO Box 2787
Reston, VA 20195 USA
Beijing, China Dec 2010 -- 36




