Wind Power Interconnection

Standards for Wind
under and over 20 MW

Mike Jacobs
NRECA Webcast
December 8, 2005




 AmericanWindEnergy Associatn
Wind Community Need to

Communicate
« Growing worldwide recognition of economics of wind
energy and need to design for “high penetration.”

« $6 Gas —» 60,000 MW cost-effective wind in US in
under 20 MW installations

« History of poor communication among wind
developers, turbine manufacturers, grid operators,
and “engineering community.”




Addressing Wind Power Grid
Reliability

Northeast Blackout of August 2003 turns
attention to need for better planning and
clearer rules for wind sooner rather than later.




Addressing Wind Power Grid Reliabllity
AWEA “Grid Code” Development Process

 Assemble critical mass of “wind industry”
(turbine manufacturers, component suppliers,
developers/operators, engineering
consultants) in the UTILITY-SCALE market

 Examine other “Grid Code” efforts worldwide (e.g.,

Germany, Spain, UK, Greece, Australia, ERCOT,
WECC, NYISO)




. AmericanWindEnergy Association
Addressing Wind Power Grid Reliabllity

e Assess near term product development plans
that could result in “grid friendly” wind
turbines/wind farms.

* Include balance of system engineering,and
add-on technology choices in 20+ MW
Installations




Addressing Wind Power Grid Reliability- Supervisory Data
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Progress on 20+ MW

 AWEA prepared FERC filing early 2004
 FERC Order 661, June 2005

 AWEA settlement filing with NERC,
September 19, 2005

« Compliance filings due Dec 30, 2005




Interconnection for Wind Power

 What it IS - standards for electrical quality
— Low Voltage Ride Through
— Reactive Power

 What it is NOT- Policy on services, costs,
capacity contribution

« What else is in it?

— SCADA capability for windfarms to allow 2-way
communication




Interconnection for Wind Power
« What it IS - Low Voltage Ride Through

 Why is LVRT important?

— Typical wind turbine design responds to a drop in
voltage by disconnecting generator from the grid

— When wind was a minor player, grid operators did
not worry about this loss of supply. Simpler to
ignore in an emergency.




Why Low Voltage Ride Through Is Important

What does LVRT provide?

» Redesign of wind turbine components to survive a
drop in voltage to avoid disconnecting generator
from the grid

 When wind is a major player, grid operators need
this supply. Loss of supplies in an emergency
Increases the problem, lowering voltage even
further.




.~ American Wind Energy Association
Reactive Power Standard

What does a Reactive Power standard mean to wind
technology?

« Typically, wind turbines use induction motors,

and require an electric field provided by the grid —
that consumes reactive power

« Various and several turbine designs have
iImproved on this, but the lowest common
denominator has been that wind consumes VARSs,
and does not provide reactive power
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Traditional induction-style reactive
demand
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1990’s Designs to reduce VAR
requirements
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2000’s Designs to meet VAR standards
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Differing Standards

IEEE WECC  FEEC
FE Under 10 AW Y es- neutral o o
LVETunder 10 LIV Mo o o
FE 10-20 BV Mo document o o
LVET 10-20 Ii'Ww Mo document Yes o
FE ower 20 IIW Mo document Yes +/- 95
LVET over 20 LW Mo document Y es Y es
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Progress Under 20 MW

 AWEA participated in settlement talks
NRECA and others, Fall of 2004

 FERC Order 2006, May 2005

 AWEA filing with FERC suggested Reactive
Power, October 25, 2005

e FERC Order 2006-A, November 22, 2005




. AmericanWindEnergy Association
AWEA suggestion

* To fill gap in rules between 10 and 20
MW, unity power factor should be
minimum requirement.

* Where system study shows need, wind
should provide +/- .95 capability.
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Supervisory Control and Data

Acquisition (SCADA)
Why is SCADA important?

» Generation communications with the grid
operators on output, near-term changes, settings
and readiness all aid the grid operations

* To allow future wind functions in coordination with
grid operators that may be described in contracts
or operating protocols.




Why SCADA is important

] = el 1 = R 3

=
 Workinglnterval =
3/25/2002 00:00

L
| 24 SUB - 3:58:56 PM Ta
o U U i Qi fi ﬁi J % , BEIE 3/29/2002 1559
B10 | B11 B12 B13 | B14 BI5 B16  Bi7 | -ubstation Dema Y e -

One-Line Di; Statuz Points Other Data
o (ERHS PR T Faim Status
i % % % % % % l? q Turbine Status
B35 B36 B37 B3B8 | B39 B4l B2 B3 Orline 72 Faulted| 2
q Int t Ready[ 72 Mairt| 0
Gmd Switch 6332 €
[ Open ¥ ﬁ Plat| 4369 Mw freq| E0.043Hz Stopped| 50 Interface| 1
Qtat | -3.78 MVAR Turbine Power
DO1 D02 DO3 DOA D05 DOB | | e prks 6832 Van| 5250 Ky la[173.78 Amps Awg. Orlire| 08,0 KW
| Closed | Wb | G255 Ky Ib | 175.10 Amps Total|  43.7 Mw/
i ( Won| 8227 K le | 174.82 Amps Demo Status I
A l A J S Turbine Status
B tatus
Onlne[ 72 Faulted[ 2
a Y'Y Y Reach[ 72 Maint 0
i lj L i d i le q 'F" q f i 5 lﬁ, i talr;tanagce Stopped| 50 Interface| 1
o Aterrace emor o
D09 010 011 012 013 014 015 016 Luibie Pt
Avg. Online|  B08.0 kw
— Fdr 6840 Circ 3—— —Fdr 68356 Circ 1— — Fdr 6830 Circ 2—— Total 43.7 Mw
Prat | 1680 Mw Ptat 1.92 Mw! Ptat | 2459 Mw Reference Met, PR 14
T DTl T e e o Dtot | -2.55 MVAR Dol | 092 MVAR Dtot | -253 MVAR WindSpeed| 168 s
pf [EE] pf -0.90 pf 0.89 Direction| 166"
@ Wan | 20.03 Ky Wan | 20.02 Ky Wan | 20.01 Kv Temp| 282°T
% a‘- ‘? Whn | 2004 Ky Wbn [ 20.03Kv Whn | 20.01 Ky AirPres[ 907 mB
R0O1 RO2 RO2 RO4 RO ROG Wen | 2002 Ky Wen | 20.01 Ky Wen | 2000 Ky
la | 232.00 &mps la 34.00 Amps la | 411.00 &mps
(F (X‘i (E Ib [283.00 Amps Ib [ 35.00 Arps Ib [ 474.00 Arps
le [ 233.00 Amps I 36.00 Ampz le [ 414.00 Amps
Y0l Y02 Y03 Y04 Y05 Y06 o
) Fdr Brkr 6840 ) Fdr Brkr 6835 ) Fdr Brkr 6830
" R D ER DM
p I l I
SUB
| | Clear Stats I | Show Ext. Stats || hd|

| »

i) Start |J & A6 = |J |0WTWPE|J1 - pcAnpw_ | & so9ru




Questions?

Mike Jacobs
mjacobs@awea.org




