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Golden Valley Electric Association
Eva Creek Wind Farm — Limited Study
Doubly Fed Asynchronous Generators (DFAG)
(POWER Engineers, Inc. Project No. 115215)

1.0 Introduction

The object of this analysis is to determine the effect of installing a 24 MW wind farm consisting
of sixteen GE 1.5 MW doubly-fed asynchronous generators. Steady state power flow and
dynamic analysis of the GVEA system is performed using the Siemens PSS/E system analysis
package. The PSS/E software package contains user written models for the wind turbine
generators (WTG) that are used in this analysis.

The effect of the Eva Creek wind farm is evaluated for transmission system responses to faults
near the Wilson substation that are cleared from the system in five (5) cycles. The present
system (without the Eva Creek wind farm) response is evaluated by opening the Healy to Wilson
138 kV line. When the wind farm is added, the fault is cleared from the system by opening the
Eva Creek to Wilson section of the line. A 138 kV switching station will be required at the Eva
Creek point of common coupling (PCC) when the wind farm is installed.

Prior to dynamic system simulations, steady state conditions are required from which the
dynamic simulations begin. These steady state conditions are developed from projected system
load conditions using the load flow calculation feature of PSS/E. Base case power flow
conditions for this work are based on a projected winter peak system loading condition. For
these base cases, power from the south toward the GVEA system is kept constant with 70 MW
flowing north from the Douglas substation. Table 1 summarizes the power flow conditions.
LFcases 1 through 5 embedded in the appendix file LFresults.zip show the power flow results on
a single line diagram of the GVEA system.
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2.0 Power Flow Cases

Table 1

Winter Peak —C System Load Power Flow Summary
70 MW flowing north from the Douglas Substation

g;llf Healy North Pole Zehnder Wilson
LFcase | Wind | HLP | HCCP | NPP | NPP | NPCC | NPCC GT1 Sg;nt Battery Energy
Farm S1 S2 #1 #2 GTG STG Banpk Storage System

MW | MW | MW | MW | MW | MW MW MW MVAR | MW | '"MVAR

1 0 28 0 0 52.1 50 12 0 0 0 8.1
2 23.95 | 28 0 0 29.4 50 12 0 0 0 12.9
3 0 28 58.5 0 0 50 12 4.1 0 0 23.3
4 0 28 58.5 0 0 50 12 4.1 15 0 8.1
5 2395 | 28 58.5 0 0 37 7.3 0 15 0 16.1

1 Positive means that BESS is supplying capacitive MVARs

Case 1 is representative of the way that the present transmission system would be operated with
the winter peak loading. Stability runs from this initial condition are used to evaluate present
system stability without the Healy Clean Coal Plant (HCCP) and the Eva Creek wind farm.

Case 2 is similar to Case 1 except that the Eva Creek wind farm is added and the output power of
the North Pole Plant (NPP) generator #2 is reduced to compensate for the addition of the wind
farm. The power flowing north from the Douglas substation is kept at 70 MW. Stability runs
from this condition are compared to dynamic cases based on Case 1 to evaluate the effect of the
wind farm without the HCCP.

Case 3 is a no Eva Creek wind farm case similar to Case 1 except that HCCP is activated and
operated at 58.5 MW, North Pole Plant #2 (NPP #2) is off line and Zehnder #1 is operated at 4.1
MW to keep the power flow from Douglas at 70 MW. This condition is not acceptable because
the Wilson Battery Energy Storage System (BESS) is operating very close to its limit and would
not be available for dynamic VAR support during a system transient. This case is not used as a
base for dynamic simulations.

Case 4 is similar to Case 3 except that a 15 MVVAR capacitor bank is added to the 138 kV Wilson
substation bus. This brings the BESS away from its limit to an output of 8.1 MVAR. In this
case, the BESS has some dynamic range available to help the system dynamic response. Load
flow results from Case 4 are shown on Figure 1. This is the base case for no wind farm
operation with the HCCP in service. It means that GVEA must install the Wilson 15 MVAR
capacitor bank before the HCCP is used for this heavy load condition. The capacitor bank could
probably be switched in 5 MVAR steps (or smaller) and controlled manually or with the BESS

ATL 029-762 (SR-06) GVEA (10/13/08) ks 115215
2

Rev. 0



control. Independent voltage control is not appropriate for a capacitor bank at the Wilson
substation.

Case 5 is similar to Case 4 with the addition of the 15 MVAR Wilson substation capacitor bank
and the Eva Creek wind farm in service. Zehnder generator #1 is not operated in this case and
the output of the North Pole Combined Cycle (NPCC) power plant is reduced to 44.3 MW to
keep the power flow from the Douglas substation north at 70 MW for this condition. This case is
the initial condition for the preliminary transient analysis to determine the effect of the addition
of the wind farm with the HCCP in service.

Dynamic runs based upon the Case 1, 2, 4 and 5 power flow results provide a good first look at
the effect of the proposed Eva Creek DFAG wind farm and its control.

3.0 Dynamic Simulation Results

Table 2 summarizes the dynamic cases simulated for this analysis. The first group of cases
(Cases 1 through 11) is run without the Eva Creek wind farm. These cases provide an indication
of the present transmission system dynamics and a basis for judging the effects of an Eva Creek
wind farm. Cases Dynlw through Dyn11lw are comparable cases with the Eva Creek wind farm
on the system correspondingly numbered to the present system cases without the wind farm. The
“w” after the first number in the case name indicates that the Eva Creek wind farm is active. The
LF number at the end of the case name indicates the power flow case upon which the dynamic
case is based. Not every dynamic case without the wind farm has a comparable wind farm case.
Consequently, there is not a wind farm case number corresponding to every non-wind farm case.
PSS/E output plots for the dynamic cases listed in Table 2 are included in the embedded *.zip
files in the Appendix.

One consideration for the Eva Creek wind farm addition (and present operation) is the capability
of the Battery Energy Storage System (BESS) at the Wilson substation to supply real power.
The amount of real power it can supply is a function of the charge and condition of the batteries.
Hence, some variations in the BESS output capability are simulated for both cases with and
without the Eva Creek wind farm. The effect of BESS real power is simulated by initializing its
real power limit then increasing its real power set point to the limit value four (4) cycles after the
fault is initiated. The dynamic BESS model simulates the internal BESS control and its actual
real and reactive power output.

3.1 Dynamic cases without the Eva Creek wind farm

Cases Dyn1LF1, Dyn4LF1 and Dyn5LF1 are fault-clear responses for faults near the Wilson
substation on the Healy 138 kV line without the Eva Creek wind farm or the Healy Clean Coal
Plant (HCCP). The three cases have the BESS real power varied from 0 to 20 MW to 40 MW
after the fault is initiated. These cases are all stable and result in lightly damped 0.6 Hz north-
south power oscillation through Healy with an increase from base case power flowing north from
Healy toward Gold Hill.
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The other non wind farm cases all have the HCCP in service with an output of 58.5 MW.
Operation of the HCCP puts the system closer to its stability limit and requires real power from
the BESS to keep the system stable and synchronized.

Case Dyn6LF4 simulates a solid 3-phase fault near the Wilson substation and no real power
available from the BESS. Loss of the Healy-Wilson 138 kV line is so unstable that the
simulation gets numerical errors and can not run to the end of the programmed 15 second
simulation. Cases Dyn2LF4 and Dyn3LF4 are similar to the solid 3-phase fault case except fault
impedance is added to reduce the severity of the disturbance. Case Dyn2LF4 has a 200 ohm
fault resistance and is still unstable, but the simulation continues to the end of the programmed
15 second run. Case Dyn3LF4 is similar except it has a 400 ohm fault resistance. It is stable and
results in 145 MW flowing north from Healy toward Gold Hill. These three cases have no real
power available from the BESS to provide the power to the Fairbanks area lost from the Healy-
Wilson 138 kV line outage.

Cases Dyn7LF4 through Dyn11LF4 with the HCCP in service all simulate solid faults near the
Wilson substation with various BESS real power limits. Case Dyn7LF11 simulates a BESS real
power limit of 10 MW. The case pulls out of synchronism and is unstable, but the simulation
continues to the end of the 15 second programmed run. When the BESS real capability is
increased to 12 MW (Case Dyn8LF4) the system is stable and the real power flowing north from
Healy toward Gold Hill increases to 134 MW. Further increases in BESS real power capability
also result in stable fault-clear transients with reduced power in the line from Healy to Gold Hill.
These cases indicate that a minimum of 12 MW is required from the BESS to maintain system
stability when the Healy-Wilson 138 kV line is lost due to a fault on the line near the Wilson
substation.

3.2 Dynamic cases with the Eva Creek wind farm

The Eva Creek wind farm model was added to the system at Eva Creek using a 16 WTG
equivalent with 1.5 MW GE DFAGs aggregated on a 34.5 kV collector bus; 24 MW total. The
PCC for the Eva Creek wind farm is between the Healy and Wilson substations approximately
17.4 miles (138 kV line distance) north of the Healy substation.

The wind model used for Eva Creek included GE’s optional LVRT |1 low voltage ride through
(LVRT) package. The LVRT Il under/over voltage set points used in the study are taken from
GE publication ARE_E210 Rev. 2, and are listed in Table 3.

Cases Dyn1lwLF2, DyndwLF2 and Dyn5wLF2 are comparable to the corresponding non wind
farm cases Dyn1LF2, Dyn4LF2 and Dyn5LF2. These cases are all stable and have BESS real
power availabilities of 0 MW, 20 MW and 40 MW. For the wind farm cases, only the line
between Eva Creek and Wilson is opened to clear the fault. Increasing BESS real power results
in less post fault power required to flow north from Healy toward Gold Hill. These three wind
farm cases have lower amplitude transients than the comparable non wind farm cases and
slightly better damping for the 0.6 Hz north-south swing frequency.
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Cases Dyn9wLF5, Dyn10wLF5 and Dyn11wLF5 have the HCCP in service generating 58.5 MW
along with the 24 MW Eva Creek wind farm. Operation with the HCCP is more onerous for the
transmission system than when the GVEA generation is farther north (North Pole generating
station). Without the HCCP, no real power is required from the BESS to maintain system
stability for the Wilson fault (Case Dyn1wLF2). With the HCCP, 24 MW of BESS power is
required to maintain stability. This is illustrated by cases Dyn9wLF5 where the system is
unstable with the BESS set point raised to 20 MW and Case Dyn10wLF5 where the system is
stable when the BESS set point is raised to 24 MW. Case Dyn11wLF5 has the BESS set point
raised to 40 MW to get system operation farther away from the stability limit. This lowers the
power flowing north from Healy toward Wilson and increases the system damping of the 0.6 Hz
north-south oscillatory transient initiated by the fault-clear transient.
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Table 2

Dynamic Case Summary
(70 MW flowing north from Douglas in the base load flow cases.
Clear fault by opening faulted line in 5 cycles.)

. LF
Dynamic Base _—— . .
Case Case Description Simulation Results
Case
No Eva Creek wind farm, No
HCCP, NPP #1=0 MW, NPP | BESS Pset=0 MW @ 4 cycles. System
DynlLF1 1b #2=52.1 MW, NPCC=62 MW, | stable. Power north from Healy goes to
Solid fault near Wilson, Healy- | 85MW. Compare to Case Dyn1wLF2.
Wilson line opens.
No Eva Creek wind farm,
HCCP=58.5 MWL NPP #1=0 BESS Pset=0 MW @ 4 cycles. System
MW, NPP #2=0 MW, unstable. Simulation shows pullout at
Dyn2LF4 4b NPCC=62 MW, Zehnder . | q P Ut
#1=4 1MW. 200 Q fault near approxma@e y 2.8 seconds. Solution
. X . continues to 15 seconds.
Wilson, Healy-Wilson line
opens.
No Eva Creek wind farm,
HCCP=58.5 MW, NPP #1=0
MW, NPP #2=0 MW, BESS Pset=0 MW @ 4 cycles. System
Dyn3LF4 4b NPCC=62 MW, Zehnder stable. Power north from Healy goes to
#1=4.1MW. 400 Q fault near 145MW
Wilson, Healy-Wilson line
opens.
BESS Pset=20 MW @ 4 cycles.
System stable. Power north from Healy
Dyn4LF1 1b Same as Case DynlLF1 goes to 72 MW. Compare to Case
Dyn4wLF2.
BESS Pset=40 MW @ 4 cycles.
System stable. Power north from Healy
Dyn5LF1 1b Same as Case Dyn1LF1 goes to 55MW. Compare to Case
Dyn5wLF2.
No Eva Creek wind farm,
HCEAI?/;/S?\@F':A ?;/z\/_é\l Eﬂwl_o BESS Pset=0 MW @ 4 cycles. System
Dyn6LF4 b NPCC=62 MW, Zehnder uns'E?bIe. Simulation f_alls with message
_ . PSS/E — NT has just detected a
#1=4. IMW. Solid fault near floating point arithmetic error ...”
Wilson, Healy-Wilson line e
opens.
BESS Pset=10 MW @ 4 cycles.
Dyn7LF4 b Same as Case Dyn6LF4 System unstable. Simulation runs to

15 seconds. Compare to Case
Dyn9wLF2.
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Table 2

Dynamic Case Summary (continued)

BESS Pset=12 MW @ 4 cycles.
System stable. Power north from Healy

Dyn8LF4 4b Same as Case Dyn6LF4 goes to 134 MW. Compare to Case
Dyn10wLF2.
BESS Pset=20 MW @ 4 cycles.
System stable. Power north from Healy
Dyn9LF4 4b Same as Case Dyn6LF4 goes to 127 MW. Compare to Case
Dyn9wLF2.
BESS Pset=24 MW @ 4 cycles.
System stable. Power north from Healy
Dynl10LF4 4b Same as Case Dyn6LF4 goes to 123 MW. Compare to Case
Dyn10wLF2.
BESS Pset=40 MW @ 4 cycles.
System stable. Power north from Healy
DynllLF4 4b Same as Case Dyn6LF4 goes to 108 MW. Compare to Case
Dynl1wLF2.
Eva Creek wind farm=24 MW,
No HCCP, NPP #1=0 MW, BESS Pset=0 MW @ 4 cycles. System
Dyn1wLF2 2b NPP #2=29.4 MW, NPCC=62 | stable. Power north from Healy goes to
MW, Solid fault near Wilson, 115 MW. Compare to Case Dyn1LF1.
Healy-Wilson line opens.
BESS Pset=20 MW @ 4 cycles.
System stable. Power north from Healy
Dyn4wLF2 2b Same as Case Dyn1wLF2 goes to 98 MW. Compare to Case
Dyn4LF1.
BESS Pset=40 MW @ 4 cycles.
System stable. Power north from Healy
Dyn5wLF2 2b Same as Case Dyn1wLF2 goes to 80 MW. Compare to Case
Dyn5LF1.
Eva Creek wind farm=24 MW BESS_ Pset=20 MV.V @ 4_cyc|es.
HCCP=58.5 MW. NPP #1=0' System is unstabl_e. Simulation shows
MW. NPP #2;0 MW puIIout_at appro>§|mately 2.2 seconds.
Dyn9wLF5 5b NPCC=4’4 3MW. Solid %ault Solutions continue to 15 seconds.
near Wilsoﬁ Heal;l/-WiIson line Pullout will also occur for all BESS
’opens powers below 20 MW. Compare to
' Cases Dyn7LF4 and Dyn9LF4
BESS Pset=24 MW @ 4 cycles.
System stable. Power north from Healy
Dynl10wLF5 | 5b Same as Case Dyn9wLF5 goes to 150 MW. Compare to Cases
Dyn8LF4 and Dyn10LF4.
BESS Pset=40 MW @ 4 cycles.
Dyn11wLF5 | 5b Same as Case Dyn9wLF5 System stable. Power north from Healy

goes to 132 MW. Compare to Case
Dynl11LF4.
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Table 3
LVRT II Set Points

Voltage Range pu Trip Time sec.
0.0-0.15 0.02
0.15-0.7 0.625
0.7-0.75 1.0
0.75-0.85 10.0
0.85-0.9 600.0
1.10-1.15 1.0
1.15-1.3 0.1

4.0 Conclusion

1.

System operation with the HCCP in service is more onerous than with generation closer to
Fairbanks (North Pole Power Plant).

When the HCCP is operated at high power output for heavy winter load conditions, 15
MVAR of additional capacitance is needed at the Wilson substation to keep the BESS away
from its VAR limit with or without a wind farm at Eva Creek.

For the peak winter system loading considered, power flowing north from Douglas is limited
to 70 MW and without the HCCP in service, the 24 MW DFAG wind farm can be added to
the GVEA system without requiring significant real power from the BESS. The DFAG Eva
Creek wind farm has some system performance benefits for this operating condition. The
system exhibits lower amplitude transients than the comparable non wind farm cases and
slightly better damping for the 0.6 Hz north-south swing frequency.

For the peak winter system loading considered, power flowing north from Douglas is limited
to 70 MW, with the HCCP in service and the 24 MW DFAG wind farm added, 24 MW of
real power is required from the BESS to maintain system stability for the Wilson fault
considered. The comparable case, without the Eva Creek wind farm, required only 12 MW
from the BESS to maintain system stability for the same fault condition.

Previous studies found the following system improvements necessary for operation of
HCCP:
e 5 cycle relay protection of the Healy to Wilson 138 kV lines.
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e 5 cycle protection will likely also be needed for the Healy to Gold Hill 138 kV line.
e 15 MVAR of additional capacitance at the Wilson substation.
e A minimum of 12 MW of real power capability from the Wilson BESS.

6. The following additional system improvements are required for the Eva Creek wind farm
addition with HCCP also in operation:
e A minimum of 24 MW of real power capability from the Wilson BESS.
e A 138 kV switching station at the Eva Creek wind farm PCC.
e Low or zero voltage ride through capability of the WTGs. Further study can identify
minimum level of LVRT capability.
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Appendix

Steady State Power Flow Results

3

o

LFresults.zip

LFresults.zip

Dynamic PSS/E output plots for non-wind farm cases
Dynl1LF1 through Dyn11LF4

1

DynNoWind.zip

DynNoWind.zip

Dynamic PSS/E output plots for wind farm cases
Dyn1wLF2 through Dyn11wLF5

W

DynYesWind.zip

DynYesWind.zip
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Text Box

LFcase1b - Douglas = 70 MW, HCCP = 0 MW, Eva Creek Wind = 0 MW, NPP2 = 52.1 MW, NPCC = 62 MW
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Text Box

LFcase2b - Douglas = 70 MW, HCCP = 0 MW, Eva Creek Wind = 24 MW, NPP2 = 29.4 MW, NPCC = 62 MW
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Text Box

LFcase3b - Douglas = 70 MW, HCCP = 58.5 MW, Eva Creek Wind = 0 MW, NPP2 = 0 MW, NPCC = 62 MW





3170
-OX

s
2
24f%24 5
0o0ffo0 g
o o 8
o 8
aw 213 5|2 a0 213 3|3 1005 -~
STEESE KAS TAP oy
1.006
39 643
6.4
1.4000
31300 o
ZEHNDER
30400 3040 It 8¢ ¥8 . 34.00
COLDHILL COLDHILL o< - RES oafos 1.0400
o¢ s alo oo h © 0 ? . s
3 0763 330 89 NS 33 2 23 00 w0
S -0.2 | 0.6 —@ 3300 [
Vo7 & oo <= o~ <o 1.008 0.0 1.000 BADGRRD ™ | <
s 138 EERCIEEIS % | 64.1 26 0.0 e o
30401 4'@ Nl 647
LDHLSVS 107 3100 05
05
+ 0.2 10000 1.0000; 355 f 146 & B
X ‘174 | 62 e hes 0 ©
) 085 3070 = 3000 2 1.039 - S
. - 1022 CHENATAP ™ Unvtap 7 -96.3 —_— —_—
63.7 o 1000 < 0.998
1.020 |- 1018 646 S 648
) o0 63.8 @6 638
1.034
-94.0 3270 e 2(n
30800 e 8|S
s B fatlAiae
3 I 1.7 ole 1014
GOLDHIL| oz N 636
olo ola  ofa olo 1002 ' olo 33402 2% 33401 9|2 33403 N|e ¥ 2o|@
dlggle  ®lo S o -6l2 3280 Sl MAPCO BC | MAPCO A° |© MAPCOC O 1O © 1O O @ 33,§‘SCOTP
®|7 8|2 ki ETWWPWR | ' — — —
e o | < 1.030 @ |~ 45
806 oo 1014 © |ai-97.2 2|7 o
FLTGH-E: - < |~ 636 o
205 —— g
? —
156 FT.KNOX | 2|2 1001 S w 0.996
B9 611 - ol = < -65.0
09 3201 @ RN &
32400 3240 299
312 303 30300 HEE ole Lo 3.6 HAMILTON HAMILTON S8 %
ET) 50.0 ESTER ESTER IR 0 - @7 95 S& 02
18 1.4000 1.4000 1] ena s 110
156 49058 8¢ 83 28f0a @ 238 ﬁ"’r—gégi 6
' 1125 Ifi2s 12 3R 58 20 213
09 %) 695 619107 SR &% -06f11 12 12 o7 S0
A 32001 2|3 32000 |3 36
-63.1 14.2 0.2 P © | 14 '1.009 0.994
1001 1031 <lo s o ~1o LO0L w]wo o4  L0OL :g 03 64.0 649
60.6 92,0 g e Nl 620 |4 5|2 620
5 T RI¥ ﬂ 4.0
302 30200 5 13 1040
ENANA ENANA ~|o 0 577
63.4 1.0 32002~ o g2 33500 3370
o ; ; ;
12|17 3¢ »8 -17ffo2 SHENLS NPOLESUB . DAWSON
: ‘vg §°7 3190 31900 o 33602 o ;
651104 SCHT 0307 ; PEGER RD PEGER RD o8 S|e Necc2 5 0047
108 01 01 39 - ' s S 55 |4a
3. g
1.002 1028 3671 8¢88 7112 318 -85.4
538 7.2 S8
7305 SR &% 02)32
31 12 @
360 1,015 1.036 g 62§15
© @ 63.9 664 = S 1303
EVATAP2 2@ 20103 © ) NPOLESUB ]
il HEALYSVS : 3200 -996
FTWW SUB 652
oo 1009 1.028 214 || 19.0
g|~ 478 149 %1 B N .
o 226 336 sl2 ] .
1.0400 8 FTWW SUB NPOLEIND 1o
— o 133 537 8 P g 539 || 5.3 3 <|< 1006 Qi
301 S 24055 S S| 615 05 % o35
2465 o ] 17 31 ¢
e HEALY 8273 or.7
5|s 22 4 o [=1015 @ o5 1015 1016 3 -59.1
i Nl N |0-638 Nlo o637 635 S 5o
o |~ ~ 1.015 ! 1.008 33801
g - 448 614 16.0 gELSN PWR
<|7 33800 3380
e EAL-DOUG 2 ; 50 EIELSON EIELSON
-l i 2505 293 05 15
@ 32501 OFs— ‘%g ;87
ole hal BESS AUX . . 3R [-05 558 os[10g8g33 1001
sos % = hos e s P - SRt o22hos EE osleadi Faa]es
‘ 2|+ 440 ele 03R[-05 S5 05 tT 1.0
iveaLeva gg38 - =2 50 oo oy "
s K 95.3 65.0
8858 o1] 68 @)m
82 oo
350 183
EVACRKTAP 21H 7 028
957
03
67.7 -69.8 || 69.8 678 || 67.8 -67.8 || 0.0 @‘t
36 34 116 || 116 117 /00
X e @
81R ™ 34000 3390
Sncriwe 0 16 g OHNSON OHNSN T
. 61, 0.0 <é]7 25
-68.3 1.040 367 W{( 01 0.7
114 -70.6 1.011 sve FLTWILSON 0.8 50
1.008 -47.7 -5
2400 ~ 1.008 0.0 09
611 34400 0
O 1.001 1.001
S 1) 22 PARVIS ! 036 64.9 64.8
3000 352 04 96.1
2|2 EVACRKTX-SVC R -
i bl 346 04 343
" o11 UMP 9 o1 TECKPOGO 34100
a7 06 CARNEY T
N - - 345 Q'ﬁug 344 342 341 o 1.005
?:503LLECT1 358 7 PUMP9ITAP ARVIS POGO TAP CARNEY O |9 948
e LECTS s -16.9 169 2490 2853 90 -12.7 12.8 -46.1 3
— 03 780 — = L5 e e, — = %8s 06 ﬂ 0431 S §Ee 38 ~r 07 6.9 g
87 '.993 Tt LAND 1019 1.019 1019 1019 1.019 - ! 00 = 75 : . . 48
Ser -56.7 73 173 473 173 473 S 1 -68.7 1023 -68.0 50 8¢ 4
% §_I 354 356 357 §§ 14 14 || -183 18.4 || -27.7 278 || -40.7 411 |08 ig j g
790 otas COLLECTOR COLLECT3 COLLECT4 o8 Y] EY xr] 5 = (X =T S
764 778 1.005 1.005 1.005 1.004 1006
68.7 686 684 668 64.0
38
I Eva Creek Wind Farm
1.002

185
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Text Box

LFcase4b - Douglas = 70 MW, HCCP = 58.5 MW, Eva Creek Wind = 0 MW, NPP2 = 0 MW, NPCC = 62 MW
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['100.00 - - = - > -100.0 |

CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X x -100.0 |
| CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= B -100.0 |
| CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — « -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
['160.00 R -40.00 |
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kstump

Text Box

Dyn4LF1-2 No Eva Creek wind farm, No HCCP, BESS=20 MW





]

STEMENS PowER]
TECHNOLOGIES

Dyn5LF1-1 No Eva Creek wind tarm,

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

No HCCP, BESS=40 M\

FILE: ..\PSSEDatal\PresentResults.OUT
\ CHNL# 97: [VARS 30110 [HCCP #2G13.800] [2 1] |
[0.50000 === > -0.5000
\ CHNL# 328: [VOLT 335 [N. POLE 138.00]] |
['1.2500 X oo x 0.75000
\ CHNL# 326: [VOLT 304 [GOLD HIL138.00]] |
'1.2500 — = = = —+ 0.75000
\ CHNL# 55: [POWR 30110 [HCCP #2G13.800] [2 1] |
['1.0000 R © 0.0 |
\ CHNL# 323: [VOLT 301 [HEALY  138.00]] |
['1.2500 — — — 4 0.75000
\ CHNL# 395: [VOLT 350 [EVACRKTAP _ 138.00]] |
'1.2500 R 0.75000
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U]

STEMENS PowER
TECHNOLOGIE:

CHNL#'S 14,32:

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

[

[ANGL 30110 [HCCP #2G13.800] [2 ]]-[ANGL 5007 [BELUGA7G13.800]
= —>

[s0.000 == -150.0 |
| CHNL#'S 13,32: [ANGL 30120 [HLP #1 G13.800] [1 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
['100.00 X -100.0 |
\ CHNL#'S 399,32: [ANGL BUS 33602 MACH '4 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |
0.0 —— = = —+ -200.0 |
\ CHNL# 397: [POWR BUS 33602 MACH '4 '] |
['0.90000 e ————=-—= B -0.1000 |
\ CHNL#'S 398,32: [ANGL BUS 33601 MACH '3 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |
0.0 — — — « -200.0 |
\ CHNL# 396: [POWR BUS 33601 MACH '3 '] |
['0.90000 R -0.1000 |
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kstump

Text Box

Dyn5LF1-1 No Eva Creek wind farm, No HCCP, BESS=40 MW





]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

Dyn5LF1-2 No Eva Creek wind farm, No HCCP, BESS=40 MV

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT
CHNL# 53: [POWR 325 [WILSON 138.00] [B 1] |
[0.50000 === > -0.5000 |
CHNL# 329: [VOLT 325 [WILSON 138.00]] |
['1.2500 X oo x 0.75000 |
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] |
[0.50000 — = = = —+ -0.5000 |
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 |
CHNL# 302: [FREQ 325 [WILSON 138.00]] |
[0.01000 — — — 4 -0.0400 |
\ CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 58 -100.0 |
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SEP 24 2008

GVEA WILSON FLOWS

WED,

TIME

U]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT
\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 o - -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 Xooom s x -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 S °® -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — 1 -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
['160.00 -40.00 |
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kstump

Text Box

Dyn5LF1-2 No Eva Creek wind farm, No HCCP, BESS=40 MW





M Floating-Point Exception X

#istart| | & @ & [0

Dyn6LF4 — PSS/E error message from severe unstable pull-out condition.

SS/E - LFcasedb.sav | WinterNoWind4.snp

File Edit Simulation Disturbance 10 Confral Misc Subsystem  Loadflow  Mew Interface  Help
Openenap || chHsEnEw | ehan | Lort || smn IDEY R
& = DMECH 7 = SLEED 8 = MADIFD
5 = ECOMP 10 = VOTHEG 11 = WREF
1z = BSFREQ 13 = VOLTAGE 14 = VOLT & ANG
15 = FLOW (P} 16 = FLOW (P&} 17 = FLOW (MVA)
13 = RELAYZ (R&X) 19 = VAR 20 = STATE
z1 = MACH ITERM 22 = MACH AP IMP 23 = WUEL
24 = VOEL 25 = DPLOAD 26 = QLOAD: 0  f Exiv CHAN

1% OUTPUT CHAMNELS HAVE BEEN ADDEDL

NEXT AVAILABRLE ADDEESZES ARE:
CHLNNEL VAR ICON
414 Zz04 FEZ1

ACTIVITY? PDEV

ENTER OUTPUT DEVICE CODE:

0 FOR NO OUTPUT

1l FOR PROGRESS WINDOW

Z FOR A4 FILE

3 FOR “whvatlps2i\Mynah PCLe 2
ENTER OUTPUT FILE NAME: PES8Escreen.txt

/ Progress rpt to file

PSS/E - MT has just detected a floating-point arithmetic error and has generated a “traceback" (perhaps in the M5-DOS
console window!) that should help identify the location of the problem. If the "traceback" suggests that one of YOUR routines
i invalved, please check your code for errors, Otherwise, this problem is mostly likely caused by a data error or an unusual
systern condition.

If you cannot determine the cause of this problerm, please contact PTI at:

| 0Z_07.didw
psse.supporti@siemens.com
Be sure to include the text of the "traceback" message that was produced!
When you click on Ok, this program will ter minate AND the “raceback" display will disappear. Therefore, be SURE 1o record
ary "traceback" information before clicking on CK!
B U= REHUL [ETEvaZ_MoWIndHCCPZ0REdy g kB Faak Frc
[ 03 SCADA Evaz_MowdindLF1. idv 7KB PSSE Pre
) 04 PR Study EvaZ_es\WindHCCP1LFS. idy 2 KB PSSE Pre
3 05 Grnd Shady Eva2_Yes\WindLF2.idy 7 KB PSSE Pre
5 ) 06 LF-Stability PSASfile.idv 2 kB PSEE Pre
) InfoFromGYEA 2013 WINTER PE&AK_CAP ADDITION_CAP A.raw 2KB Raw_dat
& PSSEDatat HCCP for Wind Integration.raw 2KB Raw_dat
a LFcasesh.raw 170 KB Raw_dat
2 Reaults1 [B)LFasel sav 180KB 54V Fils
D sue = LFcasetb.sav 180KB  Sbv File
= 5UR LFcaseE.sa\r 180 KB SAV File

) WSBC

a

» | |9 1rbox - Micro....| L3 PSSEDatal

| T TextPad

| = Adobe Acrob. .. ”Q 4 PSS/E D...

- |





Dyn7LF4-1:

]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

No Eva Creek wind farm, BESS= 10 MV

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

[o.s0000 == > -0.5000 |
| CHNL# 328: [VOLT 335 [N. POLE 138.00]] |
['1.2500 X oo x 0.75000 |
\ CHNL# 326: [VOLT 304 [GOLD HIL138.00]] |
'1.2500 — = = = —+ 0.75000 |
\ CHNL# 55: [POWR 30110 [HCCP #2G13.800] [2 1] |
['1.0000 o ————--= © 0.0 |
| CHNL# 323: [VOLT 301 [HEALY  138.00]] |
['1.2500 — — — 4 0.75000 |
\ CHNL# 395: [VOLT 350 [EVACRKTAP _ 138.00]] |
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SEP 24 2008

GVEA VOLTAGES

WED,

TIME

U]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

|  CHNL#'S 14,32: [ANGL 30110 [HCCP #2G13.800] [2 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
['50.000 - - = - - -150.0 |
| CHNL#'S 13,32: [ANGL 30120 [HLP #1 G13.800] [1 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
['100.00 X -100.0 |
\ CHNL#'S 399,32: [ANGL BUS 33602 MACH '4 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |
0.0 —— = = —+ -200.0 |
\ CHNL# 397: [POWR BUS 33602 MACH '4 '] |
['0.90000 e ————=-—= B -0.1000 |
\ CHNL#'S 398,32: [ANGL BUS 33601 MACH '3 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |
0.0 — — — « -200.0 |
\ CHNL# 396: [POWR BUS 33601 MACH '3 '] |
['0.90000 R -0.1000 |
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kstump

Text Box

Dyn7LF4-1: No Eva Creek wind farm, BESS = 10 MW





Dyn7LF4-2: No Eva Creek wind farm, BESS = 10 MV

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

FILE: ..\PSSEDatal\PresentResults.OUT
CHNL# 53: [POWR 325 [WILSON 138.00] [B ]] |
[0.50000 === > -0.5000 |
CHNL# 329: [VOLT 325 [WILSON 138.00]] |
['1.2500 X oo x 0.75000 |
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] |
[0.50000 — = = = —+ -0.5000 |
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 |
CHNL# 302: [FREQ 325 [WILSON 138.00]] |
[0.01000 — — — 4 -0.0400 |
\ CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 B8 \

-100.0
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U]

STEMENS POWE:
TECHNOLOGIES

INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: .\PSSEDatal\PresentResults.OUT

\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 - - = - > -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X x -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= B -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — « -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
[160. -40.00
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kstump

Text Box

Dyn7LF4-2: No Eva Creek wind farm, BESS = 10 MW





Dyn8LF4-1: No Eva Creek wind farm, BESS = 12 M\
GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
JwﬁAﬁf FOR WIND INTEGRATION STUDY
FILE: ..\PSSEDatal\PresentResults.OUT
\ CHNL# 97: [VARS 30110 [HCCP #2G13.800] [2 1] |
[0.50000 === > -0.5000
\ CHNL# 328: [VOLT 335 [N. POLE 138.00]] |
['1.2500 X oo x 0.75000
\ CHNL# 326: [VOLT 304 [GOLD HIL138.00]] |
'1.2500 — = = = —+ 0.75000
\ CHNL# 55: [POWR 30110 [HCCP #2G13.800] [2 1] |
['1.0000 R © 0.0 |
\ CHNL# 323: [VOLT 301 [HEALY  138.00]] |
['1.2500 — — — 4 0.75000
\ CHNL# 395: [VOLT 350 [EVACRKTAP _ 138.00]]
'1.2500 R 0.75000
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GVEA VOLTAGES

SEP 24 2008

WED,

TIME

U]

STEMENS PowER
TECHNOLOGIES

| CHNL#'S 14,32:

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

['50.000
| CHNL#'S 13,32:

[ANGL 30110 [HCCP #2G13.800] [2 ]]-[ANGL 5007 [BELUGA7G13.800] [ ‘
= —>

-150.0
[BELUGA7G13.800] [

[100.00 X -100.0
\ CHNL#'S 399,32: [ANGL BUS 33602 MACH ‘4 ']-[ANGL 5007 [BELUGA7G13.800] [7 1] |
0.0 —— = = —+ -200.0
\ CHNL# 397: [POWR BUS 33602 MACH '4 ']
['0.90000 e ————=-—= B -0.1000
\ CHNL#'S 398,32: [ANGL BUS 33601 MACH ‘3 ']-[ANGL 5007 [BELUGA7G13.800] [7 1] |
0.0 — — — « -200.0 |
\ CHNL# 396: [POWR BUS 33601 MACH '3 ']
['0.90000 ———= -0.1000
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kstump

Text Box

Dyn8LF4-1: No Eva Creek wind farm, BESS = 12 MW





Dyn8LF4-2:

]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

No Eva Creek wind farm, BESS = 12 M\

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT
CHNL# 53: [POWR 325 [WILSON 138.00] [B ]] |
[0.50000 === > -0.5000 |
CHNL# 329: [VOLT 325 [WILSON 138.00]] |
['1.2500 X oo x 0.75000 |
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] |
[0.50000 — = = = —+ -0.5000 |
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 |
CHNL# 302: [FREQ 325 [WILSON 138.00]] |
[0.01000 — — — 4 -0.0400 |
| CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 58 -100.0 |
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GVEA WILSON FLOWS

WED,

TIME

U]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 - - = - > -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X x -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= B -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — « -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
[160.00 58 ~40.00 |
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kstump

Text Box

Dyn8LF4-2: No Eva Creek wind farm, BESS = 12 MW





Dyn9LF4-1: No Eva Creek wind farm, BESS= 20 M\
GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
JwﬁAﬁf FOR WIND INTEGRATION STUDY ; [9)] Jwﬁ“‘* FOR WIND INTEGRATION STUDY
STEvENS BonER| -« M| STEwENs BonEs|
e oo S e oo
: su| b
FILE: ..\PSSEDatal\PresentResults.OUT < FILE: ..\PSSEDatal\PresentResults.OUT
\ CHNL# 97: [VARS 30110 [HCCP #2G13.800] [2 1] | o B |  CHNL#'S 14,32: [ANGL 30110 [HCCP #2G13.800] [2 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
[0.50000 === > -0.5000 | S 8 ['50.000 - - = - > -150.0 |
\ CHNL# 328: [VOLT 335 [N. POLE 138.00]] | 95 | CHNL#'S 13,32: [ANGL 30120 [HLP #1 G13.800] [1 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
['1.2500 X oo x 0.75000 | N ['100.00 X x -100.0 |
\ CHNL# 326: [VOLT 304 [GOLD HIL138.00]] | N < \ CHNL#'S 399,32: [ANGL BUS 33602 MACH ‘4 ']-[ANGL 5007 [BELUGA7G13.800] [7 1] |
'1.2500 — = = = —+ 0.75000 | mg‘ 0.0 —— = = —+ -200.0 |
[%)
\ CHNL# 55: [POWR 30110 [HCCP #2G13.800] [2 1] | O] \ CHNL# 397: [POWR BUS 33602 MACH '4 '] |
['1.0000 o ————--= © 0.0 | & ['0.90000 e ————=-—= B -0.1000 |
\ CHNL# 323: [VOLT 301 [HEALY  138.00]] | B2 \ CHNL#'S 398,32: [ANGL BUS 33601 MACH ‘3 ']-[ANGL 5007 [BELUGA7G13.800] [7 1] |
['1.2500 — — — 4 0.75000 | 0.0 — — — « -200.0 |
\ CHNL# 395: [VOLT 350 [EVACRKTAP _ 138.00]] | \ CHNL# 396: [POWR BUS 33601 MACH '3 '] |
'1.2500 R 0.75000 | ['0.90000 -0.1000 |
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kstump

Text Box

Dyn9LF4-1: No Eva Creek wind farm, BESS = 20 MW





]

Dyn9LF4-2:

No Eva Creek wind farm, BESS = 20 M\

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY ; w0
e =
o 20
FILE: ..\PSSEDatal\PresentResults.OUT =
CHNL# 53: [POWR 325 [WILSON 138.00] [B 1] | o P
[0.50000 === > -0.5000 | S =
CHNL# 329: [VOLT 325 [WILSON 138.00]] | 9O
['1.2500 X oo x 0.75000 | S|
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] | N =]
[0.50000 — = = = —+ -0.5000 | m H
n =
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 | a
CHNL# 302: [FREQ 325 [WILSON 138.00]] | 2
[0.01000 — — — 4 -0.0400 | 5
| CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 R -100.0 |
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STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 - - = - > -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X x -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= B -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — « -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
[160.00 58 ~40.00 |
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Text Box

Dyn9LF4-2: No Eva Creek wind farm, BESS = 20 MW
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STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

Dyn10LF4-1:

No Eva Creek wind farm, BESS = 24 M\

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT
\ CHNL# 97: [VARS 30110 [HCCP #2G13.800] [2 1] |
[0.50000 === > -0.5000 |
\ CHNL# 328: [VOLT 335 [N. POLE 138.00]] |
['1.2500 X oo x 0.75000
\ CHNL# 326: [VOLT 304 [GOLD HIL138.00]] |
'1.2500 — = = = —+ 0.75000 |
\ CHNL# 55: [POWR 30110 [HCCP #2G13.800] [2 1] |
['1.0000 R © 0.0 |
\ CHNL# 323: [VOLT 301 [HEALY  138.00]] |
['1.2500 — — — 4 0.75000 |
\ CHNL# 395: [VOLT 350 [EVACRKTAP _ 138.00]] |
'1.2500 R 0.75000 |
:
I I N R B
i | "
| '
|
| ‘ '
w o
L | ‘ _
f I ‘ , ‘
+ ! o
, |
| ‘ x|
L I . |
I ‘
Co T
4 o
| L |
f |
L , ‘ | —
. |
ol
|
, ‘ ‘ |
L * ! | 1
i
' ! x|
o
, ! 4
I
!
, s ‘
)
|
1

15.000

12.000

9.0000

6.0000

3.0000

.0

7.5000 10.500 13.500
(SECONDS)

4.5000

1.5000

10:47
GVEA VOLTAGES

SEP 24 2008

WED,

TIME

U]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

CHNL#'S 14,32:

[ANGL 30110

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

[HCCP #2G13.800] [2 ]]-[ANGL

50.000

5007 [BELUGA7G13.800]1 [ ‘
= —>

-150.0 |

CHNL#'S 13,32: [ANGL 30120 [HLP #1 G13.800] [1 ]]-[ANGL 5007 [BELUGA7G13.800] [ |
100.00 X -100.0 |
CHNL#'S 399,32: [ANGL BUS 33602 MACH '4 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |

0.0 —— = = —+ -200.0 |
CHNL# 397: [POWR BUS 33602 MACH '4 '] |

0.90000 e ————=-—= B -0.1000 |
CHNL#'S 398,32: [ANGL BUS 33601 MACH '3 ']-[ANGL 5007 [BELUGA7G13.800] [7 ]] |

0.0 — — — « -200.0 |
CHNL# 396: [POWR BUS 33601 MACH '3 '] |

0.90000 -0.1000 |
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Text Box

Dyn10LF4-1: No Eva Creek wind farm, BESS = 24 MW





Dynl1OLF4-2: No Eva Creek wind farm, BESS= 24 MV
GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
JwﬁAﬁf FOR WIND INTEGRATION STUDY
FILE: ..\PSSEDatal\PresentResults.OUT
CHNL# 53: [POWR 325 [WILSON 138.00] [B 1] |
[0.50000 === > -0.5000 |
CHNL# 329: [VOLT 325 [WILSON 138.00]] |
['1.2500 X oo x 0.75000 |
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] |
[0.50000 — = = = —+ -0.5000 |
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 |
CHNL# 302: [FREQ 325 [WILSON 138.00]] |
[0.01000 — — — 4 -0.0400 |
| CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 58 -100.0 |
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STEMENS POWE:
TECHNOLOGIES
INTERNATIONAT

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT

\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 - - = - > -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X x -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= B -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — « -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
[160.00 58 ~40.00 |
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Text Box

Dyn10LF4-2: No Eva Creek wind farm, BESS = 24 MW





Dyn1lLF4-1: No Eva Creek wind farm, BESS = 40 MV
GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
JwﬁAﬁf FOR WIND INTEGRATION STUDY g [9)] Jwﬁ“‘* FOR WIND INTEGRATION STUDY
Tk S EEE
: 0| b
FILE: ..\PSSEDatal\PresentResults.OUT < FILE: ..\PSSEDatal\PresentResults.OUT
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['1.2500 X oo x 0.75000 | N ['100.00 X x -100.0 |
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'1.2500 — = = = —+ 0.75000 | mg‘ 0.0 —— = = —+ -200.0 |
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['1.0000 o ————--= © 0.0 | & ['0.90000 e ————=-—= B -0.1000 |
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['1.2500 — — — 4 0.75000 | 0.0 — — — « -200.0 |
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'1.2500 R 0.75000 | ['0.90000 -0.1000 |
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kstump

Text Box

Dyn11LF4-1: No Eva Creek wind farm, BESS = 40 MW





Dynl1ll1LF4-2:

]

STEMENS POWE:
TECHNOLOGIES
INTERNATIONAI

No Eva Creek wind farm, BESS = 40 MV

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY

FILE: ..\PSSEDatal\PresentResults.OUT
CHNL# 53: [POWR 325 [WILSON 138.00] [B ]] |
[0.50000 === > -0.5000 |
CHNL# 329: [VOLT 325 [WILSON 138.00]] |
['1.2500 X oo x 0.75000 |
CHNL# 95: [VARS 325 [WILSON 138.00] [B 1] |
[0.50000 — = = = —+ -0.5000 |
CHNL# 401: [Q-WILSON-EVA CRK] |
['100.00 o —-——-=-= © -100.0 |
CHNL# 302: [FREQ 325 [WILSON 138.00]] |
[0.01000 — — — 4 -0.0400 |
\ CHNL# 400: [P-WILSON-EVA CRK] |
['100.00 58 -100.0 |
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GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FILE:

FOR WIND INTEGRATION STUDY

. .\PSSEDatal\PresentResults.OUT

\ CHNL# 405: [Q-HEALY-SOUTH] |
['100.00 - - = - -100.0 |
\ CHNL# 404: [P-HEALY-SOUTH] |
['100.00 X -100.0 |
\ CHNL# 413: [Q HEALY-EVA CREEK] |
['100.00 —— = = —+ -100.0 |
| CHNL# 412: [P HEALY-EVA CEEK] |
['100.00 e ————=-—= -100.0 |
\ CHNL# 407: [Q HEALY-NORTH TAP] |
['100.00 — — — -100.0 |
| CHNL# 406: [P HEALY-NORTH TAP] |
[160.00 58 ~40.00 |

)
I

*

a—

15.000

12.000

9.0000

6.0000

3.0000

7.5000 10.500 13.500
(SECONDS)

4.5000

1.5000

SEP 24 2008 11:01

GVEA HEALY FLOWS

WED,

TIME




kstump

Text Box

Dyn11LF4-2: No Eva Creek wind farm, BESS = 40 MW










Dyn1wLF2-1

INTERNAT [ONA!

- 24 MWEva Creek, No HCCP, 0 MWBESS

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2.out

| CHNL# 97: CVARS 30110 CHCCP #2G13.8003 C2 13

['0.50000 — === > -0.5000

| CHNL# 328: CVOLT 335 CN. POLE 138.0033

|'1.2500 X oo X 0.75000 |

| CHNL® 326: CVOLT 304 CGOLD HIL138.0033] |

|'1.2500 == + 0.75000 |

CHNL# 55: CPOWR 30110 CHCCP #2G13.8003 [2 13 |

['1.0000 O ® 0.0 |

| CHNL# 323: CVOLT 301 CHEALY  138.0033 ]

['1.2500 ——— 0.75000

| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033 |
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GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2.out

| CHNL#'S 14,32: CANGL 30110 CHCCP #2G13.80031 C2 JJ-CANGL 5007 CBELUGA7G13.8003 C |
['s0.000 —_—— - > -150.0
| CHNL#'S 13,32: CANGL 30120 CHLP #1 G13.80031 C1 JJ-CANGL 5007 CBELUGA7G13.800] C |
| 100.00 X - - - -100.0
| CHNL='S 399,32: CANGL BUS 33502 MACH '4 'I-CANGL 5007 CBELUGA7G13.8001 7 11 |
[o.0 o= + -200.0
| CHNL# 397: CPOWR BUS 33602 MACH '4 '3
[0.90000 [REEEEEEEEEEEEE ° ~0.1000
| CHNL#'S 398,32: CANGL BUS 33601 MACH '3 'J-CANGL 5007 CBELUGA7G13.8003 C7 13
0.0 ——— —d -200.0 |
| CHNL# 396: CPOWR BUS 33601 MACH '3 '3 |
[ 0.90000 ————=¢ -0.1000
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Typewritten Text

Dyn1wLF2-1 - 24 MW Eva Creek, No HCCP, 0 MW BESS





Dyn1wLF2-2

- 24 MWEva Creek,

'F GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
h FOR WIND INTEGRATION STUDY
HeaT)
INTERNATIONALY
FILE: RunLF2.out
CHNL# 53: CPOWR 325 CWILSON 138.003 LB 13 |
['0.50000 —— == > -0.5000
CHNL# 329: CVOLT 325 CWILSON 138.0033 |
[1.2500 X - - - X 0.75000
[ CHNL# 95: CVARS 325 CWILSON 138.003 CB 13 |
[0.50000 o= + -0.5000
CHNL# 401: CQ-WILSON-EVA CRKJ
[ 100.00 Onrorneoes ° -100.0
CHNL# 302: CFRE@ 325 CWILSON 138.0033
[0.01000 —— -0.0400
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GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR

WIND INTEGRATION STUDY

FILE: RunLF2.out
| CHNL# 405: CQ-HEALY-SOUTH3 |
['100.00 — === > -100.0 |
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Typewritten Text

Dyn1wLF2-2 - 24 MW Eva Creek, No HCCP, 0 MW BESS





24 MWEva Creek,

DynlwLF2-3 -

o

SIEMENS PONER
TECHNOLOGIES
INTERNATIONALS

No HCCP, 0 MWBES:S

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2.o0ut
| CHNL# 329: CVOLT 325 CWILSON 138.0033
['1.1000 —-— == > .60000
| CHNL#* 326: CVOLT 304 CGOLD HIL138.0033
['1.1000 X--- - X 60000
| CHNL# 323: CVOLT 301 CHEALY  138.0033
[ 1.1000 o + 60000 |
| CHNL® 415: CVOLT 90354 CCLR_1 0.575033
[1.1000 R R ° 60000 |
| CHNL# 414: CVOLT 354 CCOLLECTOR  34.50033
['1.1000 ——— 60000 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033
[1 760000 |
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GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY

FILE: RunLF2.o0ut
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Typewritten Text

Dyn1wLF2-3 - 24 MW Eva Creek, No HCCP, 0 MW BESS





Dyn4wLF2-1

o]

SIEMENS POKER
TECHNOLOGIES
INTERNAT IONALS

- 24 MWEva Creek, No HCCP, 20 MWBES:S

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS20.out

|
['0.50000

------- > ~0.5000
| CHNL# 328: CVOLT 335 CN. POLE 138.0033

1.2500 X -- - - X 0.75000
CHNL# 326: CVOLT 304 CGOLD HIL138.0033 i
| '1.2500 - + 0.75000 |
CHNL# 55: CPOWR 30110 CHCCP #2G13.8003 C2 13 |
['1.0000 O © 0.0 |
| CHNL# 323: CVOLT 301 CHEALY  138.0033 ]
['1.2500 ——— 0.75000 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033 |
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GVEA 2007 W

INTER PERK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS20.o0ut
| CHNL#'S 14,32: CANGL 30110 CHCCP #2G13.8001 C2 J1-CANGL 5007 CBELUGA7G13.8001 C |
['50.000 —-— - > -150.0
| CHNL#'S 13,32: CANGL 30120 CHLP #1 G13.8003 C1 JJ-CANGL 5007 CBELUGA7613.8001 C |
[ 100.00 X - -100.0
| CHNL#'S 399,32: CANGL BUS 33602 MACH '4 'J-CANGL 5007 CBELUGA7G13.8001 C7 13 |
0.0 o + -200.0
| CHNL# 397: CPOWR BUS 33602 MACH ‘4 '3J
[0.90000 S ° ~0.1000
| CHNL#'S 398,32: CANGL BUS 33601 MACH '3 ‘J-CANGL 5007 CBELUGA7G13.8003 C7 13 |
[0.0 ——— -200.0 |
| CHNL# 396: CPOWR BUS 33601 MACH '3 ']
["0.90000 B———=8 -0.1000
M
®
| 5 |
: -
! -
: -

N

15.000

12.000

9.0000

6.0000

3.0000

16:20

POWER & ANGLE

SEP 23 2008

7.5000 10.500 13.500
(SECONDS) TUE.

4.5000

1.5000

TIME




amullins

Typewritten Text

Dyn4wLF2-1 - 24 MW Eva Creek, No HCCP, 20 MW BESS





16:20

SEP 23 2008

TUE,
GVEA HEALY FLOWS

DyndwLF2-2 - 24 MWEva Creek, No HCCP, 20 MWBES:S
LBELT 2005 DYNAMICS
GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS GVEA 2007 WINTER PERK W/RAIL
M FOR WIND INTEGRATION STUDY Y g m FOR WIND INTEGRATION STUDY
— FILE: RunLF2_BESS20.out
FILE: RunLF2_BESS20.out _
| CHNL# 53: CPOWR 325 CWILSON 138.003 [B 33 | © L e CHNL# 405: CO-HEALY-SQUTH3 S — _
['0.50000 —-— = > -0.5000 S — .
| CHNL# 329: CVOLT 325 CWILSON 138.0033 A ) | CHNL# 40Y4: CP-HEALY-SOUTH3 S .
[1.2500 X - X 0.75000 | © 0 [100.00
— | CHNL# 413: CQ_HEALY-EVA CREEKJ
CHNL# 95: CVARS 325 CWILSON 138.003CB 33 | ,—+ |~~~ CHNL« 413: CQ HEALY-EVA CREEK]
Io.soooo : oo -- + -0.5000 | ﬂg — | [100.00 - +
CHNL# 401: CQ-WILSON-EVA CRK3 | | CHNL# 412: CP_HEALY-EVA CEEK]
|1oo.oo : @ © -100.0 | W T | 100.00 g ®
CHNL# 302: CFREQ 325 CWILSON 138.00131 | 2w | CHNLw 407: CO HEALY-NORTH TRP)
0. 01000 ——— ~0.0400 | 3 ["100.00
CHNL# 400: CP-WILSON-EVA CRK3J | \ CHNL# 406: CP_HEALY-NORTH TAPJ
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DyndwLF2-3 - 24 MWEva Creek, No HCCP, 20 MWBES:S
'_ GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS '_ GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
h FOR WIND INTEGRATION STUDY Tw FOR WIND INTEGRATION STUDY
SIEMENS POWER hid LI—I SIEMENS POHER
TRreANAT b © O TR EANAT Tt
FILE: RunLF2_BESS20.out o FILE: RunLF2_BESS20.out
| CHNL# 329: CVOLT 325 CWILSON 138.0033 | ot
[1.1000 ————- ¥ 060000 | S5
| CHNL# 326: CVOLT 304 CGOLD HIL138.0033 | M=
1. 1000 X --- - - X 0.60000 | o
| CHNLs 323: CVOLT 301 CHEALY  138.0033 | <
[ 1. 1000 e + 0.60000 | L3 ©
| CHNL# 415: CVOLT 90354 [CLR_1 0.575013 | T
[1.1000 @ -oomsneo - ° 0.60000 | .} >
| CHNL# 414Y: CVOLT 354 CCOLLECTOR  34.50033 | 2w | CHNL# 403: -CO-EVA WND-EVA TAPJ
1.1000 —— 0.60000 | [30.000 ——— -20.00 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033 | | CHNL# 402: -CP-EVA WND-EVA TAPJ
[1.1000 ————8 0.60000 | [30.000 ————% -20.00 |
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Dyn5wLF2-1

INTERNAT IONALY

- 24 MWEva Creek,

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS40.out
CHNL# 97: CVARS 30110 CHCCP #2G13.8003 C2 13 |
['0.50000 —-— - > -0.5000
CHNL# 328: CVOLT 335 CN. POLE 138.0033 |
[1.2500 X - x 0.75000 |
CHNL#® 326: CVOLT 304 CGOLD HIL138.0031 |
['1.2500 Fo— - + 0.75000 |
CHNL# 55: CPOWR 30110 CHCCP #2G13.8003 L2 13 |
['1.0000 LR R © 0.0 |
| CHNL# 323: CVOLT 301 CHEALY  138.0033 |
['1.2500 ——— 0.75000
CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033
|'1.2500 0.75000
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SEP 23 2008
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No HCCP, 40 MWBESES
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TIME

| CHNL#'S 14,32:

CANGL

GVEAR 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

RunLF2_BESS40.out
8003 C2 JI-CANGL

FILE:

30110 CHCCP #2613. 5007
—

CBELUGA7G13.8001 C |

['50.000

CHNL#'S 13,32:

CANGL 30120 CHLP #1 G13.

8003 C1 J33-CANGL

-150.0

5007 CBELUGA7G13.8003 C |
X

100.00

-100.0

\
|
| CHNL#'S 399,32: CANGL BUS 33602 MACH '4 'J-CANGL 5007 CBELUGA7G13.8003 C7 1]
[0.0 oo -200.0 |
\ CHNL# 397: CPOWR BUS 33602 MACH '4 '3
['0.90000 LR ° -0.1000
| CHNL#'S 398,32: CANGL BUS 33601 MACH '3 'J-CANGL 5007 CBELUGA7G13.8003 C7 13 |
0.0 ————d -200.0 |
| CHNL# 396: CPOWR BUS 33601 MACH '3 '3
['0.90000 = -0.1000 |
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Dyn5wLF2-2

o]

STEMENS POHER
TECHNOLOGIES
INTERNAT[ONALY

- 24 MWEva Creek,

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS40.out
CHNL# 53: CPOWR 325 CWILSON 138.003 CB 13
|0.50000 —- - > -0.5000
CHNL# 329: CVOLT 325 CWILSON 138.0033
['1.2500 X - - X 0.75000
| CHNL# 95: CVARS 325 CWILSON 138.003 CB 13
[0.50000 o= + -0.5000 |
| CHNL# 401: CQ-WILSON-EVA CRKJ
["100.00 Qoo © -100.0
| CHNL# 302: CFRE@ 325 CWILSON 138.0033
['0.01000 —— -0.0400 |
| CHNL# 400: CP-WILSON-EVA CRKJ |
[100.00 = -100.0
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GVER WILSON FLOWS

TUE.
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TIME

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DBYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS40.out
| CHNL# 405: CO-HEALY-SOUTHI
['100.00 —— = > -100.0
| CHNL# 40Y: CP-HEALY-SQUTH3 |
['100.00 X -- - X -100.0
| CHNL# 413: [Q_HEALY-EVA CREEK] |
[to0.00 Fmm===—- + -100.0
| CHNL® 412: CP_HEALY-EVA CEEKJ |
[To0.00  emmememmemeeeees ° -100.0
| CHNL# 407: CQ_HEALY-NORTH TAPJ _
['100.00 —— -100.0
| CHNL# 406: CP_HEALY-NORTH TAPJ I
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Dyn5wLF2-3

oo

STEMENS PONER
TECHNOLOGIES

- 24 MWEva Creek, No HCCP, 40 MWBES:S

GVERA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS40.out
CHNL# 329: CVOLT 325 CWILSON 138.00131
—

|

[~.ro¢o o= > 0.60000 |
| CHNL# 326: CVOLT 304 CGOLD HIL138.0013

1. 1000 X--e- - X 0.60000 |
[ CHNL® 323: CVOLT 301 CHEALY  138.00331

[1.1000 L + 0.60000 |
| CHNL# 415: CVOLT 90354 CCLR_I 0.575013

['1.1000 Qe ® 0.60000 |
| CHNL# 414: CVOLT 354 CCOLLECTOR  34.50033

['1.1000 —— — — 0.60000

| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0033

['1.1000 0.60000 |

—

P
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3.0000
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7.5000

4.5000

1.5000

16:47

SEP 23 2008
EVA CK VOLTAGES

TUE,

(SECONDS)

TIME

GVEA 2007 WINTER PEARK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF2_BESS40.out

CHNL# 403: -CQ-EVA WND-EVA TAPJ

[30.000

—

CHNL# 402: -CP-EVA WND-EVA TAPJ
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5 8
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SIEMENS PONER
TECHNOLOGIES
INTERNATIONALY

Dyn9wLF5-1

24 MWEva Creek,

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF5_BESS20.out

CHNL# 97: CVARS 30110 CHCCP #2G13.8003 C2 13 |

[0.50000 —-— - > -0.5000
CHNL# 328: CVOLT 335 CN. POLE 138.0033 |

{1.2500 X---- oo X 0.75000
CHNL# 326: CVOLT 304 CGOLD HIL138.0033 |

| 1.2500 o= + 0.75000
CHNL# 55: CPOWR 30110 CHCCP #2G13.800J C2 13 |

|'1.0000 @ © 0.0
CHNL# 323: CVOLT 301 CHEALY  138.0033 |
|'1.2500 —— 0.75000 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0013 |

1.2500 g———8 0.75000

15.000

12.000

0000

9.

3.0000

7.5000 10.500 13.500
(SECONDS)

4.5000

1.5000

58.5 MWHCCP, 20 MWBES

16:21

SEP 23 2008
GVER VOLTAGES

TUE,

TIME

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNRAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLFS_BESS20.o0ut

| CHNL='S 14,32: CANGL 30110 CHCCP #2G13.8001 C2 JJ-CANGL 5007 CBELUGA7G13.8001 C |
['50.000 — === -150.0

| CHNL#'S 13,32: CANGL 30120 CHLP #1 G13.80031 C1 JI-CANGL 5007 CBELUGA7G13.8003 C |
[100.00 X - e -100.0

| CHNL#'S 399,32: CANGL BUS 33602 MACH '4 'J-CANGL 5007 CBELUGA7G13.8003 C7 1]

0.0 - + -200.0 |
| CHNL# 397: CPOWA BUS 33602 MACH ‘4 '3 |
["0.90000 Q- © ~0.1000

\ CHNL#'S 398,32: CANGL BUS 33601 MACH '3 'J-CANGL 5007 CBELUGA7G13.8003 C7 131

[0.0 ————d -200.0 |
| CHNL®* 396: CPOWR BUS 33601 MACH '3 '3

['0.90000 ————8 -0.1000
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3.0000
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3.0000
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SEP 23 2008
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TUE,

TIME




amullins

Typewritten Text
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Dyn9wLF5-2

oo

SIEMENS POKER
TECHNOLOGIES
INTERNATIONALY

- 24 MWEva Creek,

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF5_BESS20.out
CHNL# 53: CPOWR 325 CWILSON 138.003 CB 13
{0.50000 —-—-—-—- > -0.5000
CHNL# 329: CVOLT 325 CWILSON 138.0033
['1.2500 X - X 0.75000 |
CHNL# 95: CVARS 325 CWILSON 138.0031 CB 13
['0.50000 o= + -0.5000 |
CHNL® 401: CQ-WILSON-EVA CRK3J
[100.00 —— ermremememeoees ° -100.0
| CHNL# 302: CFREQ 325 CWILSON 138.0033
0.01000 —— -0.0400 |
CHNL# 400: CP-WILSON-EVA CRK3
" 100.00 §————8 -100.0

4.5000 7.5000 10.500 13.500
(SECONDS) TUE.

5000

16:21

SEP 23 2008
GVER WILSON FLOWS

58.5 MWHCCP, 20 MWBES

TIME

L C

Do

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

1.5000

FOR WIND INTEGRATION STUDY PR
- <
© O
FILE: RunLF5_BESS20.0ut Df
[ CHNL# 405: CQ-HEALY-SOUTH3 ©
[100.00 —— == > -100.0 ] 2 o
[ CHNL# 40Y: CP-HEALY-SOUTH3 N~
[100.00 DI X -100.0 ] @O @
| CHNL# 413: CQ_HEALY-EVA CREEKJ | a.gé
['100.00 Ea + -100.0 | w
[%2]
| CHNL# 412: CP_HEALY-EVA CEEK3 T
['100.00 L ° -100.0 | 5Ly
2 >
| CHNL# 407: CQ@ HEALY-NORTH TAPJ | F
[100.00 ——— -100.0 | O
% CHNL® 406: CP_HEALY-NORTH TAPJ I
o
2
wn
o
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o
wn
S
0
[mm]
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DYN9wWLF5-3

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY
INTERNATIONALY
FILE: RunLF5_BESS20.out
[ CHNL# 329: CVOLT 325 CWILSON 138.0033
[1.1000 —— === > .60000
| CHNL# 326: CVOLT 304 CGOLD HIL138.0033
|'1.1000 IR X . 60000
| CHNL® 323: CVOLT 301 CHEALY  138.0033 |
['1.1000 - + .60000
\ CHNL# 415: CVOLT 90354 CCLA_I 0.575033
1. 1000 0o ° 60000
| CHNL# 414: CVOLT 354 [COLLECTOR  34.50033
['1.1000 ——— —d 60000 |
[ CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.0013 |
1. 1000 .60000
o
o
wn
@
o
(=]
wn
=
o
o
o
w
~
o
(=]
(=]
wn
-
o
2
2
b
NI
H hl.
H (AN o
| 2L K

24 MWEva Creek, 585 MWHCCP, 20 MWBES

16:47

SEP 23 2008
EVA CK VOLTAGES

TUE,

(SECONDS)

TIME

H
i

NTERNAT [ONA

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLFS_BESS20.out

CHNL# 403: -CO-EVA WND-EVA TAPJ

000

— — — —d

CHNL# 402: -CP-EVA WND-EVA TAPJ

-20.00

.000

58

-20.00
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e Mt s e
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9.0000
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16:47

TUE, SEP 23 2008
EVA CK MW & MVAR

TIME
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Dyn10wLF5-1

o]

SIEMENS POKER
TECHNOLOG1ES
INTERNAT I ONA

- 24 MWEva Creek,

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF5_BESS24.out
| CHNL# 97: CVARS 30110 CHCCP #2G13.8001 L2 13
|'0.50000 —-— = > -0.5000
| CHNL# 328: CVOLT 335 CN. POLE 138.0033
['1.2500 X - X 0.75000
| CHNL# 326: CVOLT 304 CGOLD HIL138.0033
[1.2500 o —- - + 0.75000 |
| CHNL# 55: CPOWR 30110 CHCCP #2G13.8003 C2 33 ]
[1.0000 Q- © 0.0 |
| CHNL# 323: CVOLT 301 CHEALY  138.0033 |
['1.2500 ——— 0.75000 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.00331 |
[1.2500 0.75000 |
[ IR
I ! o
, : -
| ! |
. : -
— | ' } o ]
' ' v
: Co
f L
I
/ i oot
! ' [
| ¢ o
! |
+ 1
/ I

15.000

12.000

16:21

GVEA VOLTAGES

SEP 23 2008

58.5 MWHCCP, 24 MWBES

TUE,

13.500

10.500

7.5000

4.5000

1.5000

(SECONDS)

TIME

SIEMENS POWER
TECHNOLOGIES
INTERNATIONALP

GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF5_BESS24.out

| CHNL='S 14,32: CANGL 30110 CHCCP #2G13.8001 C2 J1-CANGL 5007 CBELUGA7G13.8001 C |
['50.000 —— - > -150.0
| CHNL#'S 13,32: CANGL 30120 CHLP #1 613.8003 C1 J1-CANGL 5007 CBELUGA7G13.800] C |
[100.00 X - - - - X -100.0
| CHNL#'S 399,32: CANGL BUS 33602 MACH '4 ‘J-CANGL 5007 CBELUGA7G13.8001 €7 13 |
[0.0 - + -200.0 |
[ CHNL# 397: CPOWR BUS 33602 MACH ‘4 '3 |
[0.90000 Qoo ° ~0.1000
[ CHNL#'S 398,32: CANGL BUS 33601 MACH '3 'J-CANGL 5007 CBELUGA7G13.8003 C7 13 |
[0.0 ————d -200.0 |
| CHNL# 396: CPOWR BUS 33601 MACH '3 '3
[0.90000 ————=a -0.1000 |
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4.5000
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STEMENS POKER

INTERNAT [ONALS

TECHNOLOGIES |

Dyn10wWLF5-2

oo

24 MWEva Creek, 58.5 MWHCCP, 24 MWBES

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunlLFS5_BESS24Y.out o
CHNL# 53: CPOWR 325 CWILSON 138.003 CB 33

[0.50000 —— - > -0.5000
CHNL# 329: CVOLT 325 CWILSON 138.0033
['1.2500 X X 0.75000
CHNL® 95: CVARS 325 CWILSON 138.003 CB 13
['0.50000 - - + ~0.5000 |
[ CHNL# 401: CO-WILSON-EVA CRKJ
t00.00 e © -100.0
CHNL# 302: CFRE@ 325 CWILSON 138.0033
[0.01000 —— -0.0400
CHNL# 400: CP-WILSON-EVA CRKJ
[100.00 ————8 -100.0 |

t
o
||
L
|
!
||
L
4 1
[ !
! X
| ;
il
[N ,
i .
(. ,
o .
[N ,
| n
[ )
i .
[ .
Vi .
n .
[ X
i 3
+ !
\.
/\ !
) '
| ! !
\ .
N i
.
/’) N

15.000

12.000

39.0000

6.0000

TUE,

13.500

10.500

7.5000

4.5000

1.5000

16:21

SEP 23 2008
GVEA WILSON FLOWS

(SECONDS)

TIME

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY
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SIEMENS FONER

TECHNOLO!
INTERNAT

GIES
TONALS

Dyn10LF5-3

24 MWEva Creek, 58.5 MWHCCP,

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLF5_BESS24.out

24 MWBES:S

CHNL# 329: CVOLT 325 CWILSON 138.0011
—

| |
[t.ro0co " omr—r——=- > 0.60000
| CHNL# 326: CVOLT 304 CGOLD HIL138.0033 |
[1.1000 X oo - X 0.60000
| CHNL# 323: CVOLT 301 CHEALY  138.0033 |
['1.1000 o + 0.60000
| CHNL® 415: CVOLT 90354 CCLR_1 0.575013 |
1. 1000 LR © 0.60000
| CHNL® 414: CVOLT 354 CCOLLECTOR  34.50033 |
['1. 1000 ——— 0.60000
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GVER 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLFS_BESS24.out
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Dynl11lwLF5-1 - 24 MWEva Creek, 58.5 MWHCCP, 40 MWBES:S
'_ GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS GVER 2007 WINTER PERK W/RAILBELT 2005 DYNAMICS
h FOR WIND INTEGRATION STUDY IRl FOR WIND INTEGRATION STUDY
SIENENS POWER o L]
S0
FILE: RunLF5_BESS40.out EE FILE: RunLF5_BESS40.out
| CHNL# 97: CVARS 30110 CHCCP #2G13.8003 C2 131 © | CHNL#'S 14%,32: CANGL 30110 CHCCP #2G13.80031 C£2 J3-CANGL 5007 CBELUGA7G13.8003 C
[0.50000 — == > -0.5000 | 2 aj ['50.000 —- == > -150.0 |
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| 1.2500 X - oo X 0.75000 | @ ['100.00 CIREEERE X -100.0 |
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[1.2500 o= +0.75000 | L3 ‘—'>—' [0.0 R + 2200.0 |
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| CHNL# 323: CVOLT _ 301 CHEALY  138.0033 2 \ CHNL#'S 398,32: CANGL BUS 33601 MACH '3 ‘J-CANGL 5007 CBELUGA7G13.80031 C7 33 |
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T .
TECHNOLOGIES
INTERNAT LONALY

DynllwLF5-2 - 24 MWEva Creek,

GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS
FOR WIND INTEGRATION STUDY

FILE: RunLFS5_BESS40.out
CHNL# 53: CPOWR 325 CWILSON 138.003 LB 13

[ '0.50000 — === > -0.5000
| CHNL# 329: CVOLT 325 CWILSON 138.0033
|'1.2500 X - - X 0.75000 |
| CHNL#® 95: CVARS 325 CWILSON 138.00J CB 13
['0.50000 o + -0.5000 |
| CHNL# 401: CQ-WILSON-EVA CRKJ
['100. 00 9msmmmroaanoes B -100.0
| CHNL# 302: CFRE@ 325 CWILSON 138.0033
[0.01000 —— — ~0.0400 |
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GVEA WILSON FLOWS

58.5 MWHCCP, 40 MWBES
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GVEA 2007 WINTER PEAK W/RAILBELT 2005 DYNAMICS

FOR WIND INTEGRATION STUDY

FILE: RunLFS5_BESS40.out
CO-HEALY-SOUTHJ

CHNL# 405:
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Dyn1lwLF5-3 - 24 MWEva Creek, 58.5 MWHCCP, 40 MWBES:S
'" GVEA 2007 WINTER PERK W/RAILBELT 2005 DYNAMICS GVERA 2007 WINTER PERK W/RAILBELT 2005 DYNAMICS
h FOR WIND INTEGRATION STUDY °:,?(D FOR WIND INTEGRATION STUDY
SIEMENS POHER e L1
£ w INTERNAT LONA
FILE: RunLF5_BESS40.out & FILE: RunLF5_BESSY0.out
| CHNL# 329: CVOLT 325 CWILSON 138.0033 | o
[T, 1000 — = > 0.60000 | S 6’
| CHNL# 326: CVOLT 304 CGOLD HIL138.0033 | M=
{1.1000 X oo - - X 0.60000 | o
[ CHNL# 323: CVOLT 301 CHEALY  138.0033 | =
[1. 1000 e + 0.60000 | uJ o
| CHNL® 415: CVOLT 90354 [CLR_1 0.575013 | o
['1.1000 Qoo © 0.60000 | ) >
| CHNL# 41Y: CVOLT 354 CCOLLECTOR  34.50013 | 2w | CHNL# 403: -CO-EVA WND-EVA TAPJ |
['1.1000 —— — 0.60000 | |'30.000 ——— -20.00 |
| CHNL# 395: CVOLT 350 CEVACRKTAP _ 138.00331 | | CHNL® 402: -LCP-EVA WND-EVA TAPJ |
[1.1000 E———=a 0.60000 | [30.000 ——————a -20.00 |
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