Empire Generating - Relay Coordination Study 104
Attachment 09 - GSU Bushing CT (2000-5) excitation curves
A HEAVY MDUSTRIES CO.LTD. . N
Customer : LG Bepco Project Serial No. : HJB0112 Date of Test : 2008. 11. 28
C.T Ratio : 2000-1500-1200-400/5A Class/Burden : C400 / 100 VA Frequency : 60 Hz
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R L iiiin Resistance at 75 C
1.0 F==rIcrroas SRR 2000/5A - 0.824 (Q) |
F--FoCiIied FT331aH 1500/5A : 0.625 (Q) §
[ CrohIIna il 1200/5A : 0.507 (Q) [l
R S riTTnH 400/5A : 0.183 (@) |
] [ AR Py |
0'1 ] | N Lt Jrine IlltTl![ ! A b of |
0.0001 0.001 0.01 01 1 10 100 1000
Exciting Cutrent (A)
DSN. Exclting
Voltsge(v) | 53 | 288.6 | 361.1 | 376.8 | 402.0 | 4306 | 459.7 | 480.1 | 5068 | 5382 | 5850 | 6123
o3 E"f('};;"’ 0.0025 | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0945 | 0.1261 | 0.6119 | 10.000
2000/5 M”’“’" " -
leasunng
Votaga(yy | 60 | 3987 | 460.9 | 522.1 | s52.4 | 571.0 | 579.4 | 611.2 | 6185 | 6208 | 635.2 | 649.8
Measudng | \ooc | 6.0800 | 0.0926 | 0.1160 | 0.1426 | 0.1776 | 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
Current(A)
Measuing | .5 | 5990 | 345.7 | 391.6 | 414.3 | 428.9 | 4346 | 458.4 | 4633 | 472.4 | 476.4 | 4874
1500/5 Voltage(V)
gj::seﬂ;'(’}\‘} 0.0033 | 0.1067 | 0.1235 | 0.1547 | 0.1901 | 0.2368 | 0.2667 | 0.5333 | 0.6667 | 1.0667 | 1.3333 | 10.000
Measufing | 35 | 2302 | 276.6 | 313.3 | 331.5 | 3432 | 3476 | 366.7 | 371.1 | 377.9 | 381.1 | 389.9
1200/5 |—YoltagetV)
gjﬁz‘r“;‘(’}\‘; 0.0042 | 0.1333 | 0.1543 | 0.1933 | 0.2377 | 0.2960 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
Measuing | 4, | 797 | 922 | 104.4 | 1105 | 1144 | 1159 | 122.2 | 1287 | 126.0 | 127.0 | 130.0
400/5 Voltage(V)
g:ﬁ:ﬁf(’;‘g 0.0125 | 0.4000 | 0.4630 | 0.5800 | 0.7130 | 0.8880 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
Tested by : D. O. SHIN o
"] AA(210mm x 7fm)




105

/\HYUNDAI

EXCITING CURRENT CHARACTERISTIC TEST

Exciling Voltage (V)

AVY INDUSTRIES CO,LTD.
Customer : LG Bepco Project Serial No. : HJB0113 Date of Test : 2008. 11, 28
C.T Ratio : 2000-1500-1200-400/5A Class/Burden : C400 / 100 VA Frequency : 60 Hz
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JTT AT Resistance at 75 C |
2000/5A : 0.821 ()
1500/5A : 0.618 (Q) fi
ST I 1200/5A : 0.510 (2) (]
e R L e T 400/5A : 0.188 (Q) [t
] B R e
0.01 0.1 100 1000
Exciting Current (A)
=
OSN. Excling | 5 | 2955 | 361.1 | 376.8 | 402.0 | 439.6 | 450.7 | 480.1 | 506.8 | 538.2 | 585.0 | 612.3
Voltage(V)
OSN. Exciting | ¢, ac | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0945 | 0.1261 ] 0.6119 | 10.000
2000/5 aurren:I(A)
easuring
Voftage(vy | 62 | 4506 | 501.5 | 538.4 | 562.7 | 579.0 | 567.6 | B17.5 | 623.8 | 634.6 | 639.6 | 654.0
Measuring
Cartont(a) | 00025 | 0.0800 | 0.0836 | 0.1148 | 0.1418 | 0.1724 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
Measuring 47 | 338.0 | 376.1 | 403.8 | 422.0 | 434.2 | 440.7 | 463.1 | 467.9 | 476.0 | 479.7 | 490.5
1500/5 Voltage(V)
Measuding | , 033 | 0.1067 | 0.1248 | 0.1531 | 0.1891 | 0.2299 | 0.2667 | 0.5333 | 0.6667 | 1.0867 | 1.3333 | 10.000
Current(A)
Measuing | 5. | 5704 | 300.9 | 323.0 | 337.6 | 347.4 | 352.6 | 370.5 | 374.3 | 380.8 | 383.8 | 392.4
1200/5 Voltage{V)
g:zz‘r‘“t'(‘l‘; 0.0042 | 0.1333 | 0.1560 | 0.1913 | 0.2363 | 0.2873 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
Measuring .
w00 Vollage(yy | 12 | 901 | 1003 | 107.7 | 1125 | 1158 | 1175 | 1235 | 1248 | 126.9 | 127.9 | 1308
Boasuhd | 0.0125 | 0.4000 | 0.4680 | 0.5740 | 0.7090 | 0.8620 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
Aeviewed by
ﬁ g%
Tested by : D. O. SHIN /

HHI
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HEAVY INDUSTYRIES CO.LTD.
Customer : LG Bepco Project Serial No. : HJB0114 Date of Test : 2008. 11. 28
C.T Ratic : 2000-1500-1200-400/5A Class/Burden : C400/ 100 VA Frequency : 60 Hz
Exciting Cyrrent—-Voltage Curve
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R P ! Resistance at 75 C !
S EEETE E 2000/5A : 0.827 (Q) [
TEITRIEIIIC SR 1500/5A : 0.618 () [
BN S lasianin b RS 1200/5A : 0.512 (Q) |
T rAR == 1A 11t 400/5A : 0.182 (Q)
] e 1 1 trin e 3
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0.0001 0.001 0.01 0.1 1 10 100 1000
Exciting Current (A)
DSN. Exciting
Voltage(v) | | 53 | 2886 | 361.1 | 376.8 | 402.0 | 439.6 | 459.7 | 480.1 | 506.8 | 538.2 | 585.0 | 6123
OSN. Bxciting | 0025 | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0945 | 0.1261 | 0.6119 | 10.000
2000/5 Current{A)
Measuring |
Voltagaly) | &0 | 2780 | 3208 | 414.3 | 506.9 | 568.7 | 586.2 | 621.2 | 626.5 | 635.9 | 640.4 | 653.0
g:ﬁi‘r“:'&'\‘; 0.0025 | 0.0800 | 0.0926 | 0.1142 | 0.1414 [ 0.1736 | 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
Moasuiing | 4o | 2085 | 247.4 | 310.7 | 380.2 | 426.5 | 4307 | 465.9 | 469.9 | 476.9 | 480.3 | 4s9.8
1500/5 Voltage(V)
g:::;;m 0.0033 | 0.1067 | 0.1235 | 0.1523 | 0.1885 | 0.2315 | 0.2667 | 0.5333 | 0.6667 | 1.0667 | 1.3333 | 10.000
Measuing | 56 | 1g6.8 | 197.0 | 2486 | 304.2 | 3412 | 3517 | 372.7 | 375.9 | 381.5 | 3842 | 2918
1200/5 |—Yohagelv)
Measuring | 4 5042 | 0.1333 | 0.1543 | 0.1903 | 0.2357 | 0.2803 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
Current(A)
\“;‘"lfs""{\‘,‘; 1.2 | 556 | 66.0 | 829 | 101.4 | 113.7 | 117.2 | 1242 | 1253 | 127.2 | 128.1 | 130.6
400/5 o a°°|
“C”:::‘r’\;&‘i 0.0125 | 0.4000 | 0.4630 | 0.5710 | 0.7070 | 0.8680 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
ﬁeviewed by
0 \uammmysed by
’ A3
Tested by : D. O. SHIN ? f
HHI A4(210mm X

97mm)
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AVY IHOUSTRIES CO,

EXCITING CURRENT CHARACTERISTIC TEST

Customer @ LG Bepco Project Serial No. : HJB0115 Date of Test: 2008. 11, 28
C.T Ratio : 2000-1500-1200-400/5A Class/Burden : C400/ 100 VA Frequency : 60 Hz
Exciting Current—-Voltage Curve
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[ I N A ] I Lerrn b
EEEEE EEEEE B EC T 2000/5A : 0.825 (Q) ,5'
. -zaz £33Ind = 1500/5A : 0.623 (Q) [
I 1 S S I D! IS b1 radimnoIasasmmeer ool 1200/5A 0 0.514 (Q) [
[ T Tl o T T TR T a00/5A 0,192 (@) [
AR IR IR N R I '
0'1 Pt ] R I I 1 1 | R AR [y T 1 vl
0.0001 0.001 0.01 (¢R] 1 10 100 1000
Exciting Current (A)
D\S,Z'I"f;‘:w;m 5.3 | 288.6 | 361.1 | 376.8 | 402.0 | 439.6 | 459.7 | 480.1 | 506.8 | 538.2 | 585.0 | 612.3
Dscﬁ}‘g’r“‘t:(‘g;“’ 0.0025 | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0945 | 0.1261 | 0.6119 | 10.000
2000/5
\",";f::;'{\‘,'; 5.0 | 402.4 | 4555 | 498.8 | 527.0 | 545.9 | 555.5 | 590.0 | 597.7 | 611.0 | 617.2 | 634.6
g:;::;'(’}\‘; 0.0025 | 0.0800 | 0.0932 | 0.1140 | 0.1404 | 0.1730 | 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
\“f;f:g:(‘:,‘; 38 | 301.8 | 341.6 | 3741 | 305.2 | 400.4 | 4166 | 4425 | 4483 | 458.3 | 462.9 | 4760
1500/5 )
g::z:;m 0.0033 | 0.1067 { 0.1243 | 0.1520 | 0.1872 | 0.2307 | 0.2667 | 0.5333 | 0.6667 | 1.0667 | 1.3333 | 10.000
\“;';j‘:::(’:/‘g 3.0 | 2414 | 2733 | 209.3 | 316.2 | 327.6 | 333.3 | 354.0 | 358.6 | 366.6 | 370.3 | 380.8
1200/5 p
gs;‘;:;'('f) 0.0042 | 0.1333 | 0.1553 | 0.1900 | 0.2340 | 0.2883 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
y;;’:::&‘; 10 | 805 | 911 | 988 | 105.4 | 1002 | 1111 | 118.0 | 1185 | 1222 | 1234 | 126.9
400/5 .
'(‘;‘:;::;'(';\‘; 0.0125 | 0.4000 | 0.4660 | 0.5700 | 0.7020 | 0.8650 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
A
evu:wed by
&J" i sscd DY
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HEAVY INDUSTRIES CO.LTD.
Customer : LG Bepco Project Serial No. : HJB0O116 Date of Test : 2008. 11. 28
C.T Ratio : 2000-1500—-1200-400/5A Class/Burden : C400/ 100 VA IFrequency ! 60 Hz
Exciting Current—Voltage Curve
- 10000.0 TSI =332 S
z : =3J3InYy
Ir T 131I0Y
X JJ21011
1} J L1
Ry}
+44+HH
I raten
1000.0 2000/5A |r———t]
F = e p 3369
FCCL_CIIICZZIOZI22IL0ac oot i z 0 DesIQnCurve 3101
Y I U N N N S U SN N D 3 R VR pu——— - LE: agapenell DU BN N FR
Lo obobtreuad g dsgLil ___1--__-..___L{|_-1500/5A L a1
~__|_| lllrlll__l_l |_I||:l . 1--:—'-”“‘——-.',— ’_l _:__Ill!ll
N R R A T I T 200sA T
2 1000 Fost=ErErEnooSSIOOEER SeT=aoeoraE oo 400/5A Fa=ta=a ey
o Fo-tr-kF++EESS3T 3593 0 D B o o o Bt | e et el o s s it B e B B R RS
g pup JT 123310 O3 0IaC eI CIIonI - 23 Z13d1 0y
= I "I N N Ry ) W SR IO R DIy B ---l--l-i—l-lJ-l—‘—-—L—l—LJ-l—l-lI-——J—J-J-J-I-HH
g A ORI N 1L S S P N W) RN ' (N N N DU K Ay S Y R N NN dda Ly
I Forrevit ] [ Ry t [ RRE] ] Frravin rhesn
g S i e nle O I B “—W'Tﬂ% Aty Racihe Bad b b Bl o & mulenlnll sl andh ol o' el § i inl Eubks
E I e ] III.V ] IR R R ] B R RN} $ Pt
Q 10.0 | I L ln ] I LA ] THETTS I—:I—:—:—:ilul———:——:—;:;:lt:;: jljli::::-
d £ DA EEEEE Y FEEEE EEEEE ER R S F EFE EEEFERE
b e e e b L L) LY b mmd e bdalld e S d il b L gauy
R I T o " S PR Rl T Dy U AN T T S U I I R T Y
e = = o b L L LI2LY N N USU G U U 16 [ | | (N R N AR SN S T S I K. I SO S S O W A
] Ptk ] e ] [ RN [ I N |
F- " r " rrrvig=""="TA75TIT A S S S S B I M R Bl i hn e o i © i "
[EEREEIT [EEEEI 1 [BRERRIN Resistance at 75 C |
1.0 F==r=evitagTeasaoastT TogTESzacesTaEsT]| 2000/5A : 0.823 (Q) b
T zz3z33330 AfIZIZ33IAfZI3Z350H30EEE] 1500/5A 0 0.619 (R) [
R R ar III00CTOTa00NINE IS 1200/5A 0 0.513 () [
RS I LT rAf--"-1--tapr--{ 400/5A:0.182 (Q) {
] [ A [REE) ] [ AN il
[ [ AN LIy ] it o e [} T, 1 v Tl
0.001 0.01° 0.1 1 10 100 1000
Exciting Current (A)
OSN. Exciting -
Voltage(y) | 53 | 28868 | 361.1 | 976.8 | 402.0 | 430.6 | 459.7 | 480.1 | 506.8 | 538.2 | 585.0 | 6123
DSN. Exciting | n095 | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0845 | 0.1261 | 0.6119 | 10.000
2000/5 Currant(A)
Measuring
Voltage(v) | 53 | 4036 | 456.0 | 504.2 | 531.8 | 551.9 | 563.2 | 600.0 | 606.5 | 618.4 | 624.2 | 640.5
Maasuring
Corrent(n) | 0-0025 | 0.0800 | 0.0926 | 0.1158 | 0.1418 | 0.1726 | 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
Measuring |, | 3007 | 342.0 | 378.2 | 398.9 | 413.9 | 422.4 | 450.0 | 454.0 | 463.8 | 48.2 | 4804
150075 |—voltage(v)
g::;‘r’,f(';g 0.0033 | 0.1067 | 0.1235 | 0.1544 | 0.1891 | 0.2301 | 0.2667 | 0.5333 { 0.6667 | 1.0667 | 1.3333 { -10.000
\";‘";S”"'(’\‘g 32 | 242.2 | 273.6 | 302.5 | 319.1 | 331.1 | 337.9 | 360.0 | 363.9 | 371.0 | 3745 | 3843
1200/5 27209
g:f:i‘r’"t‘(‘g 0.0042 | 0.1333 | 0.1543 | 0.1930 | 0.2363 | 0.2877 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
fﬁ“"”{“; 1.1 | 807 | 91.2 | 1008 | 106.4 | 110.4 | 1126 | 1200 | 121.3 | 123.7 | 1248 | 128.1
400/5 oltage(V.
gj;::“;'(’;g 0.0125 | 0.4000 | 0.4630 | 0.5790 | 0.7090 | 0.8630 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
oz
S}W
] Witn by
oé?- Date:
Tested by : D. O. SHIN ' P,

HHI A4(210mm x 297m
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HEAVY INDUSTRIES CO,LTD.

EXCITING CURRENT CHARACTERISTIC TEST

Customer : LG Bepco Project Serial No. : HJB0117 Date of Test : 2008. 11, 28
C.T Ratio : 2000-1500-1200-400/5A Class/Burden : C400/ 100 VA Frequency : 60 Hz
citi U —!
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Resistance at 75 C :r
2000/5A : 0.825 (@) H
: 1500/5A : 0.618 (@) H
CooIioon 1200/5A: 0.514 (Q) []
Sododony 400/5A: 0.185 (Q) H
Lt et m——n ]
0.01 0.1 1 10 100 1000
: Exciting Current (A)
[~ DSN, Exciting
Voltage(y) | 53 | 2886 | 361.1 | 376.8 | 402.0 | 439.6 | 459.7 | 480.1 | 506.8 | 538.2 | 585.0 | 6123
DSCN' E"f(‘}{;‘g 0.0025 | 0.0574 | 0.0687 | 0.0708 | 0.0745 | 0.0808 | 0.0849 | 0.0903 | 0.0945 | 0.1261 | 0.6119 | 10.000
2000/5 M“"““I
jeasuring -
Voltagely) | 54 | 440-1 | 489.1 | 5205 | 541.0 | 556.2 | 562.4 | 591.5 | 507.9 | 610.3 | 616.1 | 631.8
Measuring
Cortent(p) | 0-0025 | 0.0800 | 0.0044 | 0.1142 | 0.1424 | 0.1750 | 0.2000 | 0.4000 | 0.5000 | 0.8000 | 1.0000 | 10.000
Measuring |, | 2301 | 366.8 | 300.4 | 405.8 | 416.4 | 4218 | 443.6 | 448.4 | 457.7 | a62.1 | a73.9
1500/5 Voltage(V) :
g:;f‘:‘;;'('g 0.0033 | 0.1067 | 0.1259 | 0.1523 | 0.1899 | 0.2333 | 0.2667 | 0.5333 | 0.6667 | 1.0667 | 1.3333 | 10.000
Measuring | 5, | 2641 | 203.4 | 312.3 | 324.6 | 333.1 | 337.4 | 354.9 | 358.7 | 366.2 | 369.7 | a7
1200/5 Voltage(V)
'é':::‘r";'(',‘\‘g 0.0042 | 0.1333 | 0.1573 | 0.1903 | 0.2373 | 0.2917 | 0.3333 | 0.6667 | 0.8333 | 1.3333 | 1.6667 | 10.000
Measuing | 4 | g0 | o7.8 | 1041 | 1082 | 111.0 | 1125 | 118.3 | 119.6 | 122.1 | 123.2 | 126.4
400/5 Voltage(V)
g:&‘:ﬁ;'&‘; 0.0125 | 0.4000 | 0.4720 | 0.5710 | 0.7120 | 0.8750 | 1.0000 | 2.0000 | 2.5000 | 4.0000 | 5.0000 | 10.000
Vs o e ol
ﬁevicwed by
) ) 3 pirmssed b
-
Tested by : D. O. SHIN /4

HHI
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One line drawing# 21501108 Rev D
C902 drawing# 237A6528 Rev -

Generator Gen-Info

Description Settings Units
Apparent Power ' 223000 KVA
Terminal Voltage 18 KV
Frequency 60 Hz
Power Factor 0.85 PYF
CT Line Side Primary 9000 A
CT Line Side Secondary 5 A
VT Line Side Primary 18000 Volts
VT Line Side Secondary 120 Volts
VT Generator Neutral Primary 12000 Volts
VT Generator Neutral Secondary 240 Volts
CT Generator Neutral Primary 9000 A
CT Generator Neutral Secondary 5 A
Unsaturated Synchronous Reactance (Xd) 2.01 PU
Unsaturated Transient Reactance (X’°d) 0.25 PU
Phase Rotation ABC
VT Connection Delta
LCI Present Yes
Guaranteed 12 Squared T 10 Sec
Guaranteed Cont 12 8 %
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G60A/B - Generator Protection Relay Settings

Product Order Code: G60-GO1-HCH-F8F-H6P-M8H-P6P-U6P-WXX

Version: 5.0

PRODUCT SETUP: DISPLAY PROPERTIES

Flash Message Time 1.0s
Default Message Timeout 300 s
VVVVV Default Message Intensity (VFD Only) 25%
Screen Saver Feature (LCD Only) Disabled
Screen Saver Wait Time (LCD Only) 30 min
Current Cutoff Level 0.020 pu
Voltage Cutoff Level 1.0V
COMMUNICATIONS: SERIAL PORTS
RS485 Com?2 Baud Rate 9600
RS485 Com?2 Parity None
RS485 Com2 Response Min Time 0 ms
Network
IP Address CUSTOMER
IP Subnet Mask CUSTOMER
Gateway [P Address CUSTOMER
OS] Network Address (NSAP) CUSTOMER
MODBUS PROTOCOL
Modbus Slave Address CUSTOMER
Modbus TCP Port Number CUSTOMER
UCA MMS
Default GOOSE Update Time 60 s
UCA Logical Device Name UCADevice
UCA/MMS TCP Port Number 102
GOOSE Function Disabled
UCA GLOBE.ST.LocRemDS OFF
HTTP
| HTTP TCP Port Number | 80
TFTP
TFTP Main UDP Port Number 69
TFTP Data UDP Port Number 10
TFTP Data UDP Port Number 20
REAL TIME CLOCK
| IRIG-B Signal Type | None
OSCILLOGRAPHY
Number Of Records 6
Trigger Mode Automatic Overwrite
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
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Trigger Position

25%

Trigger Source

TRIG OSC On (VO6)

AC Input Waveforms

64 samples/cycle

Digital Channel 1

52G/b On(H7a)

Digital Channel 2

86G-1A On (VOI)

Digital Channel 3

STATOR DIFF OP A

Digital Channel 4

STATOR DIFF OP B

Digital Channel 5

STATOR DIFF OP C

Digital Channel 6

3RD HARM NTRL UV PKP

Digital Channel 7

3RD HARM NTRL UV OP

Digital Channel 8

3RD HARM NTRL UV DPO

Digital Channel 9

59GN (DE1) PKP

Digital Channel 10

59GN (DE1) OP

Digital Channel 11

EXT TRIG On (U7a)

Digital Channel 12

86G-2A On (VO2)

Digital Channel 13

LOSS EXCIT STG1 PKP

Digital Channel 14

LOSS EXCIT STG1 OP

Digital Channel 15

LOSS EXCIT STG2 PKP

Digital Channel 16

LOSS EXCIT STG2 OP

Digital Channel 17

VOLTS PER HERTZ 1 PKP

Digital Channel 18

VOLTS PER HERTZ 1 OP

Digital Channel 19

VOLTS PER HERTZ 2 PKP

Digital Channel 20

VOLTS PER HERTZ 2 OP

Digital Channel 21

GEN UNBAL STG1 PKP

Digital Channel 22

GEN UNBAL STG1 OP

Digital Channel 23 GEN UNBAL STG2 PKP
Digital Channel 24 GEN UNBAL STG2 OP
Digital Channel 25 BRKR TRP On (VO3)

Digital Channel 26

PH DIST Z1 PKP

Digital Channel 27

PH DIST Z2 PKP

Digital Channel 28

PH DIST Z3 PKP

Digital Channel 30

PH DIST Z1 OP AB

Digital Channel 31

PH DIST Z2 OP AB

Digital Channel 32

PH DIST Z3 OP AB

Digital Channel 33

PH DIST Z1 OP BC

Digital Channel 34

PH DIST 722 OP BC

Digital Channel 35

PH DIST Z3 OP BC

Digital Channel 36

PH DISTZ1 OP CA

Digital Channel 37

PH DISTZ2 OP CA

Digital Channel 38

PH DIST Z3 OP CA

Digital Channel 39

DIR POWER 1 STG1 PKP

Digital Channel 40

DIR POWER 1 STG1 OP

GENERAL ELECTRIC COMPANY
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Digital Channel 41

DIR POWER 1 STG2 PKP

Digital Channel 42

DIR POWER 1 STG2 OP

Digital Channel 43

ACCDNT ENRG ARMED

| Digital Channel 44

ACCDNT ENRG OP

Digital Channel 45

POWER SWING TRIP

Digital Channel 46

UNDERFREQ 1 OP

Digital Channel 47

ANY TRIP On (VO4)

Digital Channel 48

SRC2 VT FUSE FAIL OP

Digital Channel 49

PHASE OV1 OP A

Digital Channel 50

PHASE OV1 OP B

Digital Channel 51

PHASEOVI1OPC

Digital Channel 52

PHASE UV1 OP A

Digital Channel 53

PHASEUVIOPB

Digital Channel 54

PHASE UV10OPC

Digital Channel 55

PHASE TOC1 PKP

Digital Channel 56

PHASE TOC1 OP

Digital Channel 57

24A (FE 1) OP

Digital Channel 58

OVERFREQ1 OP

Digital Channel 59

TRIG OSC On (VO96)

Digital Channel 60

PHASE I0C1 OP

Digital Channel 61

PHASE IOC1 PKP

Analog Channel 1 Stator Diff Iad
Analog Channel 2 SRC21 2 MAG
Analog Channel 3 SRC21 0 MAG
Analog Channel 4 Stator Rest Ibr
Analog Channel 5 Stator Diff Icd
Analog Channel 6 Stator Rest Ier
Analog Channel 7 Stator Gnd Vn 3rd
Analog Channel 8 Sns Dir Power 1
Analog Channel 9 SRCI1 Ia MAG
Analog Channel 10 SRC1 Ib MAG
Analog Channel 11 SRC1 Ic MAG
Analog Channel 12 SRC2 Frequency
Analog Channel 13 SRC2 P

Analog Channel 14 SRC2 Q

Analog Channel 135

Sns Dir Power 2

Analog Channel 16

none

DATA LOGGER
Rate 5 min
Channel 1 Stator Gnd Vn 3rd
Channel 2 Stator Gnd Vn+VO0 3rd
Channel 3 SRC2 P
BENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
o GE Energy SCHENECTADY.NY- A 401A4699
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Channel 4 SRC2Q
Channel 5 SRC2 PF

USER-PROGRAMMABLE LEDS

TRIP AND ALARMS LEDS

Trlp LED Input -

ANY TRIP On (VO4)

Alarm LED Input

ANY SELF TESTS

USER PROGRAMMABLE LEDS

LED 1: OPERAND

3RD HARM NTRL UV OP

LED 1: TYPE Latched
LED 2: OPERAND ' SOGN(DE1) OP
LED 2: TYPE Latched
LED 3: OPERAND STATOR DIFF OP A
LED 3: TYPE Latched
LED 4: OPERAND . STATOR DIFF OP B
LED 4: TYPE Latched
LED 5: OPERAND STATOR DIFF OP C
LED 5: TYPE Latched
LED 9: OPERAND VOLTS PER HERTZ 1 OP
LED 9: TYPE Latched
LED 10: OPERAND VOLTS PER HERTZ 2 OP
LED 10: TYPE Latched
LED 11: OPERAND LOSS EXCIT STG1 OP
LED 11: TYPE Latched
LED 12: OPERAND LOSS EXCIT STG2 OP
LED 12: TYPE Latched
LED 13: OPERAND LOSS EXCIT STG1 PKP
LED 13: TYPE Self-Reset
LED 14: OPERAND LOSS EXCIT STG2 PKP
LED 14: TYPE Self-Reset
LED 17: OPERAND PH DIST Z1 OP
LED 17: TYPE Latched
LED 18: OPERAND PH DIST Z2 OP
LED 18: TYPE Latched
LED 19: OPERAND PH DIST Z3 OP
LED 19: TYPE Latched
LED 20: OPERAND DIR POWER 1 STG1 OP
LED 20: TYPE Latched
LED 21: OPERAND DIR POWER 1 STG2 OP
LED 21: TYPE Latched
LED 22: OPERAND POWER SWING TRIP
LED 22: TYPE Latched
LED 23: OPERAND UNDERFREQ 1 OP
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
@ GE Energy SCHENECTADY, NY A 401A4699
DRAWN Manish Das 04DECO7
ISSUED Alan Conkling 07DECOY SCALE | SHEET 6




o
~

OWi5 NG

E
A 401A4699

SH

REV

I A

LED 23: TYPE Latched

LED 25: OPERAND EXT TRIG On (U7a)

LED 25: TYPE Latched

LED 26: OPERAND PHASE OV1 OP

LED 26: TYPE Self-Reset

LED 27: OPERAND PHASE UV1 OP

LED 27: TYPE Self-Reset

LED 28: OPERAND OVERFREQ 1 OP

LED 28: TYPE Self-Reset

LED 29: OPERAND SRC2 VT FUSE FAIL OP
| LED 29: TYPE Self-Reset

LED 33: OPERAND GEN UNBAL STG1 PKP

LED 33: TYPE Self-Reset

LED 34: OPERAND GEN UNBAIL. STG1 OP

LED 34: TYPE Latched

LED 35: OPERAND GEN UNBAL STG2 PKP

LED 35: TYPE Self-Reset

LED 36: OPERAND GEN UNBAL STG2 OP

LED 36: TYPE Latched

LED 41: OPERAND ACCDNT ENRG ARMED

LED 41: TYPE Self-Reset

LED 42: OPERAND ACCDNT ENRG OP

LED 42: TYPE Latched

LED 43: OPERAND PHASE TOC1 PKP

LED 43: TYPE Self-Reset

LED 44: OPERAND PHASE TOC1 OP

LED 44. TYPE Self-Reset

LED 45: OPERAND 24A (FE1) OP

LED 45: TYPE Latched

LED 44: OPERAND TRIG OSC On (VO6)

LED 44. TYPE Latched

LED 45: OPERAND PHASE IOC1 OP

LED 45: TYPE Latched

USER-PROGRAMMABLE SELF TESTS

Detect Ring Break Function | Enabled

Direct Device Off Function Enabled

Remote Device Off Function Enabled

Battery Fail Function Enabled

SNTP Fail Function Disabled

IRIG B Fail Function Disabled

INSTALLATION

| Relay Settings

| Not Programmed
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| Relay Name | CUSTOMER
SYSTEM SETUP: AC INPUTS: CURRENT
CT F1: Phase CT Primary 9000 A
CT F1: Phase CT Secondary 5A
CT F1: Ground CT Primary 1A
CT F1: Ground CT Secondary 1A
CT M1: Phase CT Primary 9000 A
CT M1: Phase CT Secondary SA
CT M1: Ground CT Primary 1A
CT M1: Ground CT Secondary 1A
VOLTAGE
VT F5: Phase VT Connection Delta
VT F5: Phase VT Secondary 120 V
VT F5: Phase VT Ratio 150.0 ]
VT FS5: Auxiliary VT Connection ' Vn
VT F5: Auxiliary VT Secondary 240 V
VT F5: Auxiliary VT Ratio 50.0:1
POWER SYSTEM
Nominal Frequency 60 Hz
Phase Rotation ABC
Frequency And Phase Reference SRC 2
Frequency Tracking Function Enabled
SIGNAL SOURCES
SOURCE 1: Name NEUTRAL
SOURCE 1: Phase CT F1
SOURCE 1: Ground CT None
SOURCE 1: Phase VT None
SOURCE 1: Auxiliary VT F5
SOURCE 2: Name LINE
SOURCE 2: Phase CT Ml
SOURCE 2: Ground CT None
SOURCE 2: Phase VT F5
SOURCE 2: Auxiliary VT F5
FLEXLOGIC: FLEXLOGIC EQUATION EDITOR
Flexlogic Entry 1 (Protection Element) 3RD HARM NTRL UV OP
Flexlogic Entry 2 (Protection Element) S9GN (DE1) OP
Flexlogic Entry 3 (Protection Element) STATOR DIFF OP
Flexlogic Entry 4 (OR) OR(@3)
Flexlogic Entry 5 (Assign Virtual Output) =86G-1A (VO1)
Flexlogic Entry 6 (Protection Element) VOLT PER HERTZ 1 OP
Flexlogic Entry 7 (Protection Element) VOLT PER HERTZ 2 OP
Flexlogic Entry 8 (Protection Element) LOSS EXCIT STG1 OP
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Flexlogic Entry 9 (Protection Element)

LOSS EXCIT STG2 OP

Flexlogic Entry 10 (Protection Element)

GEN UNBAL STG1 OP

Flexlogic Entry 11 (OR)

OR(3)

Flexlogic Entry 12 (Assign Virtual Output)

=86G-2A (VO2)

Flexlogic Entry 13 (Protection Llement)

PH DIST Z1 OP

Flexlogic Entry 14 (Protection Element)

DIR POWER 1 8TG1 OP

Flexlogic Entry 15 (Protection Element)

PHASE TOC1 OP

Flexlogic Entry 16 (Protection Element)

POWER SWING TRIP

Flexlogic Entry 17 (Protection Element)

UNDERFREQ 1 OP

Flexlogic Entry 18 (OR)

OR(3)

Flexlogic Entry 19 (Assign Virtual Output)

=BRKR TRIP (VO3)

Flexlogic Entry 20 (Virtual Output On)

86G-1A On (VO1)

Flexlogic Entry 21 (Virtual Output On)

86G-2A On (VO2)

Flexlogic Entry 22 (Virtual Output On)

BRKR TRIP On (VO3)

Flexlogic Entry 23 (Protection Element)

ACCDNT ENRG OP

Flexlogic Entry 24 (OR)

OR(4)

Flexlogic Entry 25 (Assign Virtual Qutput)

= ANY TRIP (VO4)

Flexlogic Entry 26 (Protection Element)

SRC2 VT FUSE FAIL OP

Flexlogic Entry 27 (Contact Input On) 52G/b On(H7a)
Flexlogic Entry 28 (OR) OR(2)
Flexlogic Entry 29 (Assign Virtual Output) =BLK (VO5)
Flexlogic Entry 30 (Virtual Output On) ANY TRIP On (VO4)
Flexlogic Entry 31 (Contact Input On) EXT TRIG On (U7a)
Flexlogic Entry 32 (OR) OR(2)
Flexlogic Entry 33 (TIMER) TIMER 1
Flexlogic Entry 34 (Assign Virtual Output) =TRIG OSC (VO6)
Flexlogic Entry 35 End Of List
FLEXILOGIC TIMERS
TIMER 1: Type millisecond
TIMER 1: Pickup Delay 100
TIMER 1: Dropout Delay 0.0
FLEXELEMENTS
FLEXELEMENTS 1: Function Enabled
FLEXELEMENTS 1: Name 24A
FLEXELEMENTS 1: InputPlus Volts Per Hertz 1
FLEXELEMENTS 1: InputMinus OFF
FLEXELEMENTS 1: InputMode ABSOLUTE
FLEXELEMENTS 1: Compare Mode LEVEL
FLEXELEMENTS 1: Direction Type OVER
FLEXELEMENTS 1: Pickup 1.060 pu
FLEXELEMENTS 1: Hysteresis 3.0%
FLEXELEMENTS 1: DeltaTUnits Milliseconds
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
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FLEXELEMENTS 1: DeltaT 20
FLEXELEMENTS 1: Pickup Delay 10.000 s
FLEXELEMENTS 1: Reset Delay 60.000 s
- FLEXELEMENTS 1: Block OFF
FLEXELEMENTS 1: Target Self-reset
FLEXELEMENTS 1: Events Enabled
GROUPED ELEMENTS: GROUP 1: DISTANCE: DISTANCE
Source SRC 2
Memory Duration 10 cycles
PHASE DISTANCE [GROUP 1]
PHASE DISTANCE 21: Function Enabled
PHASE DISTANCE 21: Direction CUSTOMER
PHASE DISTANCE 21: Shape CUSTOMER
PHASE DISTANCE 21: Xfmr Vol CUSTOMER
Connection
PHASE DISTANCE 21: Xfmr Curr CUSTOMER
Connection
PHASE DISTANCE 21: Reach CUSTOMER
PHASE DISTANCE 21: RCA CUSTOMER
PHASE DISTANCE 21: Comp Limit CUSTOMER
PHASE DISTANCE 21: DIR RCA CUSTOMER
PHASE DISTANCE 21: DIR Comp Limit CUSTOMER
PHASE DISTANCE 21: Quad Right Blinder CUSTOMER
PHASE DISTANCE 21: Quad Right Blinder CUSTOMER
RCA
PHASE DISTANCE 21: Quad Left Blinder CUSTOMER
PHASE DISTANCE 21: Quad Left Blinder CUSTOMER
RCA
PHASE DISTANCE 21: Supervision CUSTOMER
PHASE DISTANCE 21: Volt Level CUSTOMER
PHASE DISTANCE 21: Delay CUSTOMER
PHASE DISTANCE 21: Block BLK On (VO53)
PHASE DISTANCE 21: Target Latched
PHASE DISTANCE 21: Events Enabled
POWER SWING DETECT [GROUP 1]
Function Enabled
Source CUSTOMER
Mode CUSTOMER
Supv CUSTOMER
Fwd Reach CUSTOMER
Fwd Rca CUSTOMER
Rev Reach CUSTOMER
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Rev Rca CUSTOMER
Outer Limit Angle CUSTOMER
Middle Limit Angle CUSTOMER
Delay 1 Pickup - CUSTOMER
Delay 1 Reset CUSTOMER
Delay 2 Pickup CUSTOMER
Delay 3 Pickup CUSTOMER
Delay 4 Pickup CUSTOMER
Seal-In Delay CUSTOMER
Trip Mode CUSTOMER
Block BLK On (VO5)
Target Latched
Events Enabled
STATOR DIFFERENTIAIL [GROUP 1]}
Function Enabled .
Line End Source LINE (SRC 2)
Neutral End Source NEUTRAL (SRC1)
Pickup 0.090 pu
Slope 1 12%
Break 1 1.50 pu
Slope 2 50%
Break 2 3.11 pu
Block OFF
Target Latched
Events Enabled
GENERATOR UNBALANCE [GROUP 1]
Function Enabled
Source LINE (SRC 2)
Inom 0.795 pu
Stage 1 Pickup 8 %
Stage 1 K-Value 10
Stage ! Tmin 0s
Stage 1 Tmax 1000 s
Stage 1 K-Reset 600 s
Stage 2 Pickup ) 56%
Stage 2 Pickup Delay 2.0s
Block OFF
Target Latched
Events Enabled
VOLTAGE ELEMENTS: PHASE UV [GROUP 1]
PHASE UV 1: Function Enabled
PHASE UV 1: Signal Source LINE (SRC 2)
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PHASE UV1: Mode Phase to Phase
PHASE UV1: Pickup 0.900 pu
PHASE UV1: Curve Definite Time
PHASE UV1: Delay 1s
PHASE UV 1: Minimum Voltage 0.100 pu
PHASE UV1: Block BLK On (VO3)
PHASE UV 1: Target Self-Reset
. PHASE UV1: Events Enabled
PHASE TIME OVERCURRENT
Function Enabled
Source Line (SRC 2)
Pickup CUSTOMER
Curve CUSTOMER
TD Multiplicr ' CUSTOMER
Reset CUSTOMER
Restraint Enabled
Block A OFF
Block B OFF
Block C OFF
Target Latched
Events Enabled
PHASE OVERVOLTAGE
Function Enabled
Source LINE (SRC 2)
Pickup 1.060
Pickup Delay 10.00
Reset Delay 0.00
Block OFF
Target Self-Reset
Events Enabled
AUXILIARY OV [GROUP 1}
AUXILIARY OV 1: Function Enabled
AUXILIARY OV 1: Source NEUTRL (SRC1)
AUXILIARY OV 1: Pickup 0.021 pu
AUXILIARY OV I: Pickup Delay 5.00s
AUXILIARY OV 1: Reset Delay 0.00 s
AUXILIARY OV 1: Block OFF
AUXILIARY OV 1: Target Latched
AUXILIARY OV 1: Events Enabled
VOLTS PER HERTZ [GROUP 1]
VOLTS PER HERTZ 1: Function Enabled

VOLTS PER HERTZ 1: Source

Line (SRC2)
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VOLTS PER HERTZ 1: Pickup 1.11 pu
VOLTS PER HERTZ 1: Curves INVERSE A
VOLTS PER HERTZ 1: TD Multiplier 6.0 secs
VOLTS PER HERTZ 1: T Reset 600
VOLTS PER HERTZ 1: Block OFF
VOLTS PER HERTZ 1: Target Latched
VOLTS PER HERTZ 1: Events Enabled
VOLTS PER HERTZ 2: Function Enabled
VOLTS PER HERTZ 2: Source Line (SRC2)
VOLTS PER HERTZ 2: Pickup 1.18 pu
VOLTS PER HERTZ 2: Curves Definite Time
VOLTS PER HERTZ 2: TD Multiplier 2.00 secs
VOLTS PER HERTZ 2: T Reset 600
VOLTS PER HERTZ 2: Block OFF
VOLTS PER HERTZ 2: Target Latched
VOLTS PER HER'TZ 2: Events Enabled
LOSS OF EXCITATION [GROUP 1]
Function Enabled
Source LINE (SRC 2)
Center 1 10.90
Radius 1 8.72
UV Supervision Enable 1 Disabled
Pickup Delay 1 0.060 s
Center 2 19.70
Radius 2 17.52
UV Supervision Enable 2 Disabled
Pickup Delay 2 0.500 s
UV Supervision 0.000 pu
Block SRC2 VT FUSE FAIL OP
Target Latched
Events Enabled
ACCIDENTAL ENERGIZATION [GROUP 1]
Function Enabled
Source SRC 2
) Accidental Energization Arming Mode UV AND OFFLINE
Accidental Energization OC Pickup 0.100
Accidental Energization UV Pickup 0.150
Accidental Energization Offline 52G/b On (H7a)
Block OFF
Target Latched
Events Enabled

SENSITIVE DIRECTIONAL POWER: SENSITIVE DIRECTIONAL POWER [GROUP 1}
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SENS DIR POWERI1: Function Enabled
SENS DIR POWERI: Signal Source LINE (SRC 2)
SENS DIR POWERI: Sensitive Directional 180 °
Power RCA
SENS DIR POWERI1: Sensitive Directional 0°

- Power Calibration
SENS DIR POWERI: Stage 1 SMIN 0.027 pu
SENS DIR POWERI: Stage 1 Delay 10 s
SENS DIR POWERT: Stage 2 SMIN 0.027 pu
SENS DIR POWERI: Stage 2 Delav 10 s
SENS DIR POWERI: Block 52G/b On(H7a)
SENS DIR POWERI1: Target Latched
SENS DIR POWERI1: Events Enabled

STATOR GROUND

t Stator Ground: Source

| LINE (SRC 2)

3RD HARMONIC NTRL UV [GROUP 1]

Function Digabled (See Note 1)
Pickup FIELD DATA REQ'D
Delay FIELD DATA REQ'D
Max Power FIELD DATA REQ'D
Min Power FIELD DATA REQ'D
Volt Supervision FIELD DATA REQ'D
Block 52G/b On(H7a)
Target Latched
Events Enabled
CONTROL ELEMENTS
UNDERFREQUENCY
UNDERFREQUENCY 1: Function Enabled
UNDERFREQUENCY 1: Block 52G/b On(H7a)
UNDERFREQUENCY 1: Source LINE (SRC 2)
UNDERFREQUENCY 1: Min Volt/Amp CUSTOMER pu
UNDERFREQUENCY 1: Pickup 56.4 Hz
UNDERFREQUENCY 1: Pickup Delay 0.100 s
UNDERFREQUENCY 1: Reset Delay 0.000 s
UNDERFREQUENCY 1: Target Latched
UNDERFREQUENCY 1: Events Enabled
OVERFREQUENCY
OVERFREQUENCY 1: Function Enabled
OVERFREQUENCY 1: Block 52G/b On(H7a)
OVERFREQUENCY 1: Source LINE (SRC 2)
OVERFREQUENCY 1: Pickup CUSTOMER
OVERFREQUENCY 1: Pickup Delay CUSTOMER
CENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
@ GE Energy SCHENECTADY, NY A 401A4699
DRAWN Manish Das 04DECO7
ISSUED Alan Conkling 07DEC07 SCALE | [ SHEET 14




SIZE DWG NG SH REV
401A4699 15 1 A *
OVERFREQUENCY 1: Reset Delay CUSTOMER
OVERFREQUENCY 1: Target Self-Reset
OVERFREQUENCY 1: Events Enabled
'DIGITAL ELEMENTS - -
DIGITAL ELEMENT 1: Function Enabled
DIGITAL ELEMENT 1: Name 59GN
DIGITAL ELEMENT 1: Input AUX OV 10P
DIGITAL ELEMENT 1: Pickup Delay 0.000 s
DIGITAL ELEMENT 1: Reset Delay 0.000 s
DIGITAL ELEMENT 1: Pickup LED Disabled
DIGITAL ELEMENT 1: Block OFF
DIGITAL ELEMENT 1: Target Latched
DIGITAL ELEMENT 1: Events Enabled
MONITORING ELEMENTS: VT FUSE FAILURE
| Function | Enabled
INPUTS/OUTPUTS: CONTACT INPUTS
H7A: 1D 52G/b
H7A: Debounce Time 2.0 ms
H7A: Events Enabled
U7A: 1D EXT TRIG
U7A: Debounce Time 2.0 ms
U7A: Events Enabled
CONTACT INPUT THRESHOLDS
52G/b:Contlp 2 : Cont Ip 3 : Cont Ip 4(H7a 84 Vdc
: H7c : H8a : H&c)
EXTTRIG : Cont Ip 10 : Cont Ip 11 : Cont 84 Vdc
Ip 12(U7a : U7¢c: UBa : U8c)
CONTACT OUTPUTS
H1: ID 86G-1A
H1: Operate 86G-1A On (VOI)
H1: Seal-In OFF
H1: Events Enabled
H2: ID 86G-2A
H2: Operate 86G-2A On (VO2)
H2: Seal-In OFF
H2: Events Enabled
H3: ID TRIP 52G TC1
H3: Operate BRKR TRIP On (VO3)
H3: Seal-In OFF
H3: Events Enabled
H4: ID TRIP 52G TC2
H4: Operate BRKR TRIP On (VO3)
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H4: Seal-In OFF
H4: Events Enabled
H5: ID 50/27
HS5: Operate ~ ACCDNT ENRG OP
HS3: Seal-In ' OFF
H5: Events Enabled
P1:ID ANY TRIP
P1: Operate ANY TRIP On (VO4)
P1: Seal-In OFF
P1: Events Enabled
P2: 1D B 24(A)
P2: Operate 24A (FE 1) OP
P2: Seal-In OFF
P2: FEvents Enabled
P3: ID 46(A)
P3: Operate GEN UNBAL STG2 OP
P3: Seal-In OFF
P3: Events Enabled
P4: 1D 810
P4: Operate OVERFREQ 1 OP
P4: Seal-In OFF
P4: Events Enabled
P5:ID GEN VTFF
P5: Operate SRC2 VT FUSE FAIL OP
P5: Seal-In OFF
P5: Events Enabled
P6: ID OFF
P6: Operate OFF
P6: Seal-In OFF
P6: Events Enabled
Ul: ID 27P(A)
Ul: Operate PHASE UV1 OP
Ul: Seal-In OFF
Ul: Events Enabled
U2: 1D S9P(A)
U2: Operate PHASE OV1 OP
U2: Seal-In OFF
U2: Events Enabled
U3: 1D IBF 52G
U3: Operate BRKR TRIP On (VO3)
U3: Seal-In OFF
U3: Events Enabled
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U4: ID OFF
U4: Operate OFF
U4: Seal-In OFF
U4: Events Enabled -
Uus: ID TR OSC G60B
US5: Operate ANY TRIP On (VO4)
US: Seal-In OFF
US5: Events Enabled
Ué: ID TR OSC T60
U6: Operate ANY TRIP On (VO4)
U6: Seal-In OFF
U6: Events Enabled
VIRTUAL OUTPUTS
VIRTUAL OUTPUT 1: ID ' 86G-1A
VIRTUAL OUTPUT 1: Events  Enabled
VIRTUAL OUTPUT 2: ID 86G-2A
VIRTUAL OUTPUT 2: Events Enabled
VIRTUAL OUTPUT 3: 1D BRKR TRIP
VIRTUAL OUTPUT 3: Events Enabled
VIRTUAL OUTPUT 4: ID ANY TRIP
VIRTUAL OUTPUT 4: Events Enabled
VIRTUAL OUTPUT 5: ID BLK
VIRTUAL OUTPUT 5: Events Enabled
VIRTUAL OUTPUT 6: ID TRIG OSC
VIRTUAL OUTPUT 6: Events Enabled
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C60 - Breaker Management Relay Settings
Product Order Code: C60-G01-HCH-F&H-H6P-M8F-P6P-U6P-WXX
Version: 5.0

PRODUCT SETUP: DISPLAY PROPERTIES

Flash Message Time 1.0s
Default Message Timeout 300 s
Default Message Intensity (VFD Only) 25%
Screen Saver Feature (LCD Only) Disabled
Screen Saver Wait Time (LCD Only) 30 min
Current Cutoff Level 0.020 pu
Voltage Cutoff Level 1.0V
COMMUNICATIONS: SERIAL PORTS
RS485 Com?2 Baud Rate 9600
RS485 Com?2 Parity None
RS485 Com2 Response Min Time 0 ms
Network
IP Address CUSTOMER
IP Subnet Mask CUSTOMER
Gateway [P Address CUSTOMER
OSI Network Address (NSAP) CUSTOMER
MODBUS PROTOCOL
Modbus Slave Address CUSTOMER
Modbus TCP Port Number CUSTOMER
UCA MMS
Default GOOSE Update Time 60 s
UCA Logical Device Name UCADevice
UCA/MMS TCP Port Number 102
GOOSE Function Disabled
UCA GLOBE.ST.LocRemDS OFF
HTTP
| HTTP TCP Port Number | 80
TFTP
TFTP Main UDP Port Number 69
TFTP Data UDP Port Number 10
TFTP Data UDP Port Number 20
REAL TIME CLOCK
| IRIG-B Signal Type | None
OSCILLOGRAPHY
Number Of Records 6
Trigger Mode Automatic Overwrite
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Trigger Position

25%

Trigger Source

ANY TRIP On (VO1)

AC Input Waveforms

64 samples/cycle

Digital Channel 1

BKR FAIL 1 T1 OP

Digital Channel 2

BKR FAIL 1 TRIP OP

Digital Channel 3

BKR FAIL 1 RETRIP

Digital Channel 4

OFF

Dagital Channel 5

OFF

Digital Channel 6

NEUTRAL OV1 PKP

Digital Channel 7

NEUTRAL OV1 OP

Digital Channel 8

PHASEIOC1 OP A

Digital Channel 9

PHASE IOC1 OP B

Digital Channel 10

PHASE IOC10OPC

Digital Channel 11

PHASE TOC1 PKP A

Digital Channel 12

PHASE TOC1 PKP B

Digital Channel 13

PHASE TOC1 PKP C

Digital Channel 14

PHASE TOC1 OP A

Digital Channel 15

PHASE TOC1 OP B

Digital Channel 16

PHASE TOC1 OP C

Digital Channel 17

ANY TRIP On (VOI)

Digital Channel 18

BUS VTFF(DE1) OP

Digital Channel 19

OIF

Digital Channel 20 OFF
Digital Channel 21 OFF
Digital Channel 22 OFF
Digital Channel 23 PHASE IOC2 OP A
Digital Channel 24 PHASE IOC2 OP B

Digital Channel 25

PHASE IOC2 OP C

Digital Channel 26

59BN (DE2) OP

Digital Channel 27 OFF
Digital Channel 28 OFF
Digital Channel 29 OFF
Digital Channel 30 OFF
Digital Channel 31 OFF
Digital Channel 32 OFF

Digital Channel 33

PHASE TOC2 PKP A

Digital Channel 34

PHASE TOC2 PKP B

Digital Channel 35

PHASE TOC2 PKP C

Digital Channel 36 PHASE TOC2 OP A
Digital Channel 37 PHASE TOC2 OP B
Digital Channel 38 PHASE TOC2 OP C
Digital Channel 39 OFF
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Digital Channel 40 52G/a Oti(H7a)
Digital Channel 41 IBF On(H7¢)
Digital Channel 42 50/62BF I0n (H1)
Digital Channel 43 S50BF TCI IOn (H2)
Digital Channel 44 SO0BF TC2 IOn (13)
Digital Channel 45 OFF
Digital Channel 46 BUS GND IOn (HS)
Digital Channel 47 50/51 AUX 110n (H6)
Digital Channel 48 C60 TRIP IOn (P1)
Digital Channel 49 BKR FAIL IOn (P2)
Digital Channel 50 BUS VTFF 10n (P3)
Digital Channel 51 OFF
Digital Channel 52 OFF
Digital Channel 33 530/51 AUX 11 IOn (P6)
Digital Channel 54 OrF
Digital Channel 55 OFF
Digital Channel 56 TRIG T60U 10n (U3)
Digital Channel 57 TRIG G60A 10n (U4)
Digital Channel 58 TRIG G60B 10n (U5)
Digital Channel 59 OFF
Digital Channel 60 OFF
Digital Channel 61 OFF
Digital Channel 62 OFF
Digital Channel 63 OFF
Analog Channel 1 SRC1 Ja Mag
Analog Channel 2 SRCI1 Ib Mag
Analog Channel 3 SRCI1 Ic Mag
Analog Channel 4 SRC1 Vab Mag
Analog Channel 5 SRC1 Vbec Mag
Analog Channel 6 SRC1 Vca Mag
Analog Channel 7 SRC1V 0 Mag
Analog Channel 8 SRC2V 0 Mag
Analog Channel 9 SRC1V 2 Mag
Analog Channel 10 SRC2V 2 Mag
Analog Channel 11 SRC2 P
Analog Channel 12 SRC2Q
Analog Channel 13 SRC2 FREQ
Analog Channel 14 OFF
Analog Channel 15 OFF
Analog Channel 16 OFT
Data Logger DEFAULT
Demand DEFAULT
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USER-PROGRAMMABLE LEDS: LED TEST

Function

Disabled

Control

OFF

TRIP AND ALARMS LEDS

Tnp LE

D Input -

ANY TRIP On (VO3)

Alarm LED Input

ANY SELF TESTS

USER PROGRAMMABLE LEDS

LED 1: OPERAND BKR FAIL 1 T1 OP
LED 1: TYPE Latched
LED 2: OPERAND BKR FAIL 1 RETRIP
LED 2: TYPE Latched
LED 3: OPERAND OFF
LED 3: TYPE OFF
LED 4: OPERAND OFF
LED 4: TYPE OFF
LED 5: OPERAND S9BN (DE2) OP
LED 5: TYPE Latched
LED 6: OPERAND PHASE IOC1 0P A
LED 6: TYPE Latched
LED 7: OPERAND PHASE IOC1 OP B
LED 7: TYPE Latched
LED 8 OPERAND PHASE IOC1 OP C
LED 8: TYPE Latched
LED 9: OPERAND PHASE TOC1OP A
LED 9: TYPE Latched
LED 10: OPERAND PHASE TOC10OP B
LED 10: TYPE Latched
LED 11: OPERAND PHASE TOC1 OP C
LED 11: TYPE Latched
LED 12: OPERAND NEUTRAL OV1 PKP
LED 12: TYPE Latched
LED 13: OPERAND NEUTRAL OV1 OP
LED 13: TYPE Latched
LED 14: OPERAND BUS VTFF(DE1) OP
LED 14: TYPE Latched
LED 15: OPERAND OFF
LED 15: TYPE OFF
LED 16: OPERAND OFF
LED 16: TYPE OFF
LED 17: OPERAND OFF
LED 17. TYPE OFF
LED 18: OPERAND ANY TRIP On (VO1)
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LED 18: TYPE | Latched
LED 19: OPERAND i PHASE IOC2 OP A
LED 19: TYPE Latched
LED 20: OPERAND PHASE IOC2OP B
LED 20: TYPE | Latched
LED 21: OPERAND PHASE IOC2 OP C
LED 21: TYPE Latched
LED 22: OPERAND PHASE TOC2 OP A
LED 22: TYPE Latched
LED 23: OPERAND PHASE TOC2OP B
LED 23: TYPE Latched
LED 24: OPERAND PHASE TOC2 OP C
LED 24: TYPE Latched
I.LED 25: OPERAND 532G/a Off(H7a)
LED 25 TYPE ' Self-Reset
LED 26: OPERAND IBF On(H7c)
LED 26: TYPE Latched
LED 27: OPERAND 50/62BF 10n (H1)
LED 27: TYPE Latched
LED 28: OPERAND BKR FAIL 1 RETRIP(H2)
LED 28: TYPE Latched
LED 29: OPERAND BKR FAIL 1 RETRIP(H3)
LED 29: TYPE Latched
LED 30: OPERAND OFF
LED 30: TYPE OFF
LED 31: OPERAND BUS GND IOn (H5)
LED 31: TYPE Latched
LED 32: OPERAND 50/51 AUX 110n (H6)
LED 32: TYPE Latched
LED 33: OPERAND C60 TRIP IOn (P1)
LED 33: TYPE Self-Reset
LED 34: OPERAND BKR FAIL I0n (P2)
LED 34: TYPE Self-Reset
LED 35: OPERAND BUS VTFF IOn (P3)
LED 35: TYPE Self-Reset
LED 36: OPERAND OFF
LED 36: TYPE { OFF
LED 37: OPERAND OFF
LED 37: TYPE OFF
LED 38: OPERAND 50/51 AUX I IOn (P6)
LED 38: TYPE Latched
LED 39: OPERAND OFF
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LED 39: TYPE OFF

LED 40: OPERAND OFF

LED 40: TYPE Self-Reset

LED 41: OPERAND TRIG T60U 10n (U3)

LED 41: TYPE Self-Reset

LED 42: OPERAND TRIG G60A I0n (U4)

LED 42: TYPE Self-Reset

LED 43: OPERAND TRIG G60B IOn (U5)

LED 43: TYPE Self-Reset

LED 44: OPERAND OFF

LED 44: TYPE OFF

LED 45: OPERAND OFF

LED 45: TYPE OFF

LED 46: OPERAND OFF

LED 46: TYPE OFF

LED 47: OPERAND OFF

LED 47: TYPE OFF

LED 48: OPERAND OFF

LED 48: TYPE OFF
USER-PROGRAMMABLE SELF TESTS

Remote Device Off Function Disabled

Battery Fail Function Enabled

SNTP Fail Function Disabled

IRIG B Fail Function Disabled

INSTALLATION
Relay Settings Not Programmed
Relay Name CUSTOMER
SYSTEM SETUP:
AC INPUTS: CURRENT
CT F1: Phase CT Primary CUSTOMER
CT F1: Phase CT Secondary S5A
CT F1: Ground CT Primary 1A
CT F1: Ground CT Secondary 1A
CT M1: Phase CT Primary CUSTOMER
CT M1: Phase CT Secondary S5A
CT M1: Ground CT Primary 1A
CT M1: Ground CT Secondary 1A
CT F5: Phase CT Primary CUSTOMER
CT F5: Phase CT Secondary S5A
CT F5: Ground CT Primary 1A
CT F5: Ground CT Secondary 1A
VOLTAGE
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
@ GE Energy SCHENECTADY, NY A 401A4699
DRAWN Manish Das 04DECO07
ISSUED Alan Conkling 07DECO7 SCALE | SHEET 23




a2z DWGENO

A 401A4699

2| A 4

VT M35: Phase VT Connection Wye
VT M5: Phase VT Secondary 69.4
VT M3: Phase VT Ratio . 1 150.0
- VT M35: Auxiliary VT Connection ' None
VT M5: Auxiliary VT Sgcondary ' None
VT M3: Auxiliary VT Ratio None
POWER SYSTEM
Nominal Frequency 60
Phase Rotation ABC
Frequency And Phase Reference SRC 1
Frequency Tracking Function Enabled
SIGNAL SOURCES
SOURCE 1: Name BRKR
SOURCE 1: Phase CT Fl1
SOURCE 1: Ground CT None
SOURCE 1: Phase VT M5
SOURCE 1: Auxiliary VT None
SOURCE 2: Name BUS I
SOURCE 2: Phase CT M1
SOURCE 2: Ground CT None
SOURCE 2: Phase VT None
SOURCE 2: Auxiliary VT None
SOURCE 3: Name BUS II
SOURCE 3: Phase CT F5
SOURCE 3: Ground CT None
SOURCE 3: Phase VT None
SOURCE 3: Auxiliary VT None

FLEXLOGIC: FLEXLOGIC EQUATION EDITOR

FlexLogic Entry 1 (Protection Element)

BKR FAIL 1 TRIP OP

FlexLogic Entry 2 (Protection Element)

BKR FAIL 1 T1 OP

FlexLogic Entry 3 (Virtual Outputs On)

50/51 AUX 1 On (VO2)

FlexLogic Entry 4 (Virtual Outputs On)

50/51 AUX I On (VO3)

FlexLogic Entry 5 (Protection Element)

NEUTRAL OV1 QP

FlexLogic Entry 6 (OR)

OR(5)

FlexLogic Entry 7 (Assign Virtual Output)

= ANY TRIP (VOI1)

FlexLogic Entry 8 (Protection Element)

PHASE 1I0C1 OP

FlexLogic Entry 9 (Protection Element)

PHASE TOC1 OP

FlexLogic Entry 10 (OR) OR(2)

FlexLogic Entry 11 (Assign Virtual Output) =50/51 AUX 1 (VO2)
FlexLogic Entry 12 (Protection Element) PHASE I0C2 OP
FlexLogic Entry 13 (Protection Element) PHASE TOC2 OP
FlexLogic Entry 14 (OR) OR(2)
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FlexLogic Entry 15 (Assign Virtual Output) =50/51 AUX 11 (VO3)
FlexLogic Entry 16 END
GROUPED ELEMENTS
PHASE CURRENT: PHASE TOC [GROUP 1]
PHASE TOC1: Function Enabled
PHASE TOC1: Source SRC 2
PHASE TOCI1: Input RMS
PHASE TOCI1: Pickup CUSTOMER
PHASE TOC1: Delay CUSTOMER
PHASE TOC1: Reset Delay CUSTOMER
PHASE TOC1: Block A OFF
PHASE TOCI1: Block B OFF
PHASE TOC1: Block C OFF
PHASE TOC1: Voltage Restraint . Enabled
PHASE TOC1: Target Self-Reset
PHASE TOCI1: Events Enabled
PHASE TOC2: Function Enabled
PHASE TOC2: Source SRC 3
PHASE TOC2: Input RMS
PHASE TOC2: Pickup CUSTOMER
PHASE TOC2: Delay CUSTOMER
PHASE TOC2: Reset Delay CUSTOMER
PHASE TOC2: Block A OFF
PHASE TOC2: Block B OFF
PHASE TOC?2: Block C OFF
PHASE TOC2: Voltage Restraint Enabled
PHASE TOC2: Target Self-Reset
PHASE TOC2: Events Enabled
PHASE CURRENT: PHASE I0C [GROUP 1]
PHASE IOC1: Function Enabled
PHASE IOC1: Source SRC 2
PHASE I0C1: Pickup CUSTOMER
PHASE 10C1: Delay CUSTOMER
PHASE IOC1: Reset Delay CUSTOMER
PHASE IOC1: Block A OFF
PHASE IOCI: Block B OFF
PHASE IOC1: Block C OFF
PHASE I0OC1: Target Self-Reset
PHASE IOC1: Events Enabled
PHASE IOC2: Function Enabled
PHASE I0C2: Source SRC 3
PHASE IOC2: Pickup CUSTOMER
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PHASE 10C2: Delay CUSTOMER
PHASE 10C2: Reset Delay CUSTOMER
PHASE I0C2: Block A OFF
PHASE JOC2: Block B OFF o
PHASE I0C2: Block € OFF
PHASE 10C2: Target Self-Reset
B PHASE IOC2: Events Enabled
Breaker Failure [Group 1]
i BF1: Function Enabled
BF1: Mode CUSTOMER
BF1: Source CUSTOMER
BF1: Current Supervision CUSTOMER
BF1: Use Seal-In CUSTOMER
BF1: Three Pole Initiate IBF On(H7¢)
BF1: Block OFF
BF1: Phase Current Supv Pickup CUSTOMER
BF1: Neutral Current Supv Pickup CUSTOMER
BF1: Use Timer 1 CUSTOMER
BF1: Timer 1 Pickup Delay CUSTOMER
BF1: Use Timer 2 CUSTOMER
BF1: Timer 2 Pickup Delay CUSTOMER
BF1: Use Timer 3 CUSTOMER
BF1: Timer 3 Pickup Delay CUSTOMER
BF1: Breaker Pos1 Phase A/3P 52G/a On(H7a)
BF1: Breaker Pos2 Phase A/3P OFF
BF1: Breaker Test On OFF
BF1: Phase Current HiSet Pickup CUSTOMER
BF1: Neutral Current HiSet Pickup CUSTOMER
BF1: Phase Current LoSet Pickup CUSTOMER
BF1: Neutral Current LoSet Pickup CUSTOMER
BF1: LoSet Time Delay CUSTOMER
BF1: Trip Dropout Delay CUSTOMER
BF1: Target Latched
BF1: Events Enabled
BF1: Phase A Initiate CUSTOMER
BF1: Phase B Initiate CUSTOMER
BF1: Phase C Initiate CUSTOMER
BF1: Breaker Pos1 Phase B CUSTOMER
BF1: Breaker Posl Phase C CUSTOMER
BF1: Breaker Pos2 Phase B CUSTOMER
BF1: Breaker Pos2 Phase C CUSTOMER
NEUTRAL OV [GROUP 1]
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NEUTRAL OV 1: Function Enabled
NEUTRAL OV 1: Source BRKR (SRC 1)
NEUTRAL OV 1: Pickup CUSTOMER
| NEUTRAL OV 1: Pickup Delay | CUSTOMER
NEUTRAL OV 1: Reset Delay CUSTOMER
NEUTRAL OV 1: Block OFF
NEUTRAL OV 1: Target Latched
NEUTRAL OV 1: Events Enabled
DIGITAL ELEMENTS
DIGITAL ELEMENT 1: Function Enabled
) DIGITAL ELEMENT 1: Name BUS VTFF
DIGITAL ELEMENT 1: Input SRC2 VT FUSE FAIL OP
DIGITAL ELEMENT 1: Pickup Delay 0.000 s
DIGITAL ELEMENT 1: Reset Delay 0.000 s
DIGITAL ELEMENT 1: Block OFF
DIGITAL ELEMENT 1: Target Self-Reset
DIGITAL ELEMENT 1: Events Enabled
DIGITAL ELEMENT 2: Function Enabled
DIGITAL ELEMENT 2: Name 59BN
DIGITAL ELEMENT 2: Input NEUTRAL OV1 OP
DIGITAL ELEMENT 2: Pickup Delay 0.000 s
DIGITAL ELEMENT 2: Reset Delay 0.000 s
DIGITAL ELEMENT 2: Block OFF
DIGITAL ELEMENT 2: Target Latched
DIGITAL ELEMENT 2: Events Enabled
MONITORING ELEMENTS: VT FUSE FAILURE
VT FUSE FAILURE 1: Function Enabled
VT FUSE FAILURE 2: Function Enabled
INPUTS/OUTPUTS
CONTACT INPUTS
H7A: 1D 52G/a
H7A: Debounce Time 2.0ms
H7A: Events Enabled
H7C: ID IBF
| H7C: Debounce Time 2.0ms
H7C: Events Enabled
CONTACT INPUT THRESHOLDS 84 Vdc
CONTACT OUTPUTS
Hl: ID 50/62BF
H1: Operate BKR FAIL 1 T1 OP
H1: Seal-In OFF
H1: Events Enabled
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H2: ID BKR RETRIP
H2: Operate BKR FAIL 1 RETRIP
H2: Seal-In OFF
| H2: Events Enabled
H3: ID BKR RETRIP
H3: Operate BKR FAIL 1 RETRIP
H3: Seal-In OFF
H3: Events Enabled
H4: ID OFF
H4: Operate OFF
H4: Seal-In OFF
H4: Events OFF
HS5: ID 59BN
H3: Operate S9BN(DE2) OP
HS: Seal-In OFF
H35: Events Enabled
Hé6: ID 50/51
H6: Operate 50/51 AUX 10n (VO2)
H6: Seal-In OFF
Hé6: Events Enabled
P1: 1D C60 Trip
P1: Operate ANY TRIP On (VO1)
P1: Seal-In OFF
P1: Events Enabled
P2: 1D BKR RETRIP
P2: Operate BKR FAIL 1 RETRIP
P2: Seal-In OFF
P2: Events Enabled
P3: 1D BUS VTFF
P3: Operate BUS VTFF(DE1) OP
P3: Seal-In OFF
P3: Events Enabled
P4. 1D OFF
P4: Operate OFF
P4: Seal-In OFF
P4: Events OFF
P5: 1D OFF
P5: Operate OFF
P5: Seal-In OFF
P5: Events OFF
P6: ID 50/51
P6: Operate 50/51 AUX 11 On (VO3)
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P6: Seal-In OFF
P6: Events Enabled
Ul: ID OFF
- Ul: Operate OFF
Ul: Seal-In OFF
Ul: Events OFF
U2: 1D OFF
U2: Operate OrF
U2: Seal-In OFF
U2: Events Disabled
U3: ID TRIG T60U
U3: Operate ANY TRIP On (VO1)
U3: Seal-In OFF
U3: Events Enabled
U4: 1D TRIG G60A
U4: Operate ANY TRIP On (VOI)
U4: Seal-In OFF
U4: Events Enabled
Us: 1D TRIG G60B
US3S: Operate ANY TRIP On (VO1)
US5: Seal-In OFF
U5: Events Enabled
VIRTUAL OUTPUTS

VIRTUAL OUTPUT 1:ID ANY TRIP
VIRTUAL OUTPUT 1: Events Enabled
VIRTUAL OUTPUT 2: ID 50/51 AUX I
VIRTUAL OUTPUT 2: Events Enabled
VIRTUAL OUTPUT 3: ID 50/51 AUX 1T
VIRTUAL OUTPUT 3: Events Enabled
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T60U - 3 Restraint Transformer Protection Relay Settings

Product Order Code: T60-GO1-HCH-F8F-H6P-M&8H-P6P-UXX-WXX

Version: 5.0

PRODUCT SETUP: DISPLAY PROPERTIES

Flash Message Time 1.0s
Default Message Timeout 300 s
Default Message Intensity (VFD Only) 25%
Screen Saver Feature (LCD Only) Disabled
Screen Saver Wait Time (LL.CD Only) 30 min
Current Cutoff Level 0.020 pu
Voltage Cutoff Level 1.0V
COMMUNICATIONS: SERIAL PORTS
RS485 Com?2 Baud Rate 9600
RS485 Com?2 Parity None
RS485 Com2 Response Min Time 0 ms
Network
IP Address CUSTOMER
IP Subnet Mask CUSTOMER
Gateway IP Address CUSTOMER
OSI Network Address (NSAP) CUSTOMER
MODBUS PROTOCOL
Modbus Slave Address CUSTOMER
Modbus TCP Port Number CUSTOMER
UCA MMS
Default GOOSE Update Time 60 s
UCA Logical Device Name UCADevice
UCA/MMS TCP Port Number 102
GOOSE Function Disabled
UCA GLOBE.ST.LocRemDS OFF
HTTP
, | HTTP TCP Port Number | 80
TFTP
TFTP Main UDP Port Number 69
TFTP Data UDP Port Number 10
TFTP Data UDP Port Number 20
REAL TIME CLOCK
| IRIG-B Signal Type \ None
OSCILLOGRAPHY
Number Of Records 6
Trigger Mode Automatic Overwrite
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Trigger Position 25%
Trigger Source TRIG OSC On (VO3)
AC Input Waveforms 64 samples/cycle
Digital Channel 1 ) XFMR INST DIFFOPA
Digital Channel 2 XFMR INST DIFF OP B
Digital Channel 3 XFMR INST DIFF OP C
Digital Channel 4 XFMR PCNT DIFF OP A
Digital Channel 5 XFMR PCNT DIFF OP B
Digital Channel 6 XFMR PCNT DIFF OP C
Digital Channel 7 XFMR PCNT DIFF PKP A
Digital Channel 8 XFMR PCNT DIFF PKP B
Digital Channel 9 XFMR PCNT DIFF PKP C
Digital Channel 10 VOLTS PER HERTZ 1 PKP
Digital Channel 11 VOLTS PER HER'TZ, 1 OP
Digital Channel 12 VOLTS PER HERTZ 2 PKP
Digital Channel 13 VOLTS PER HERTZ 2 OP
Digital Channel 14 OFF
Digital Channel 15 OFF
Digital Channel 16 PHASE IOC1 OP A
Digital Channel 17 PHASEIOC1 OP B
Digital Channel 18 PHASE IOC1OPC
Digital Channel 19 PHASE TOC1 PKP A
Digital Channel 20 PHASE TOC1 PKP B
Digital Channel 21 PHASE TOC1 PKP C
Digital Channel 22 PHASE TOC1 OP A
Digital Channel 23 PHASE TOC1 OP B
Digital Channel 24 PHASE TOC1OP C
Digital Channel 25 GROUND TOC1 PKP
Digital Channel 26 GROUND TOCI1 OP
Digital Channel 27 ANY TRIP On (VO2)
Digital Channel 28 TRIG OSC On (VO3)
Digital Channel 29 OFF
Digital Channel 30 OFF
Digital Channel 31 OFF
Digital Channel 32 OFF
Diagital Channel 33 OFF
Digital Channel 34 OFF
Digital Channel 35 OFF
Digital Channel 36 OFF
Digital Channel 37 OFF
Digital Channel 38 OFF
Digital Channel 39 OFF
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Digital Channel 40 OFF
Digital Channel 41 SETTING GROUP ACT 1
Digital Channel 42 SETTING GROUP ACT 2
Digital Channel 43 LCION On(H7¢)
Digital Channel 44 EXT TRIG On(P7a)
Digital Channel 45 OFF
Digital Channel 46 TRIP 86U 10n (H1)
Digital Channel 47 GSU GND OC IOn (H2)
Digital Channel 48 OFTF
Digital Channel 49 OFF
Digital Channel 50 OFF
Digital Channel 51 T60U TRIP IOn (P1)
Digital Channel 52 TRIG G60A I0n (P5)
Digital Channel 53 TRIG G60B IOn (P6)
Digital Channel 54 OrFr
Digital Channel 55 OFF
Digital Channel 56 OFF
Digital Channel 57 OFF
Digital Channel 58 OFF
Digital Channel 59 OFF
Digital Channel 60 OFF
Digital Channel 61 OFF
Digital Channel 62 OFF
Digital Channel 63 OFF
Analog Channel 1 SRC1 Ia Mag
Analog Channel 2 SRC2 Ja Mag
Analog Channel 3 SRC3 Ia Mag
Analog Channel 4 SRC1 Ib Mag
Analog Channel 5 SRC2 Ib Mag
Analog Channel 6 SRC3 Ib Mag
Analog Channel 7 SRC1 Ic Mag
Analog Channel 8 SRC2 Ic Mag
Analog Channel 9 SRC3 Ic Mag
Analog Channel 10 Xfmr Jlad Mag
Analog Channel 11 Xfmr lad Angle
Analog Channel 12 Xfmr lar Mag
Analog Channel 13 Xfmr lar Angle
Analog Channel 14 Volts Per Hertz 1
Analog Channel 15 SRC2 Ig Mag
Analog Channel 16 SRC2 Frequency
DATA LOGGER DEFAULT
DEMAND DEFAULT
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USER-PROGRAMMABLE LEDS:

TRIP AND ALARMS LEDS

Trip LED Input

ANY TRIP On (VO2)

Alarm LED Input

| USER PROGRAMMABLE LEDS

ANY SELF TESTS

LED 1: OPERAND

XFMR INST DIFF OP A

LED 1: TYPE Latched

LED 2: OPERAND XFMR INST DIFF OP B
LED 2: TYPE Latched

LED 3: OPERAND + XFMR INST DIFF OP C
LED 3: TYPE Latched

LED 4: OPERAND XFMR PCNT DIFF OP A
LED 4. TYPE Latched

LED 5: OPERAND ! XFMR PCNT DIFF OP B
LED 5: TYPE ; Latched

LED 6: OPERAND XFMR PCNT DIFF OP C
LED 6: TYPE Latched

LED 7: OPERAND VOLTS PER HERTZ 1 OP
LED 7: TYPE Latched

LED 8: OPERAND VOLTS PER HERTZ 2 OP
LED 8 TYPE Latched

LED 9: OPERAND PHASEIOC1 0P A

LED 9: TYPE Latched

LED 10: OPERAND PHASE IOC1 OP B

LED 10: TYPE Latched

LED 11: OPERAND PHASE IOC10OPC

LED 11: TYPE Latched

LED 12: OPERAND PHASE TOC1 OP A
LED 12: TYPE Latched

LED 13: OPERAND PHASE TOC1 OP B
LED 13: TYPE Latched

LED 14: OPERAND PHASE TOC1 OP C
LED 14: TYPE Latched

LED 15: OPERAND GROUND TOC 1 OP
LED 15: TYPE Latched

LED 16: OPERAND EXT TRIG On(P7a)

LED 16: TYPE Latched

LED 17: OPERAND TRIG OSC On(VO3)
LED 17: TYPE Latched

LED 18: OPERAND OFF

LED 18: TYPE OFF

LED 19: OPERAND OFF
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LED 19: TYPE OFF
LED 20: OPERAND OFF
LED 20: TYPE OFF
LED 21: OPERAND - OFF
LED 21: TYPE OFF
LED 22: OPERAND OFF
LED 22: TYPE OFF
LED 23: OPERAND OFF
LED 23: TYPE OFF
LED 24: OPERAND " OFF
LED 24: TYPE OFF
LED 25: OPERAND SETTING GROUP ACT 1
LED 25: TYPE Self-Reset
LED 26: OPERAND SETTING GROUP ACT 2
LED 26: TYPE Self-Reset
LED 27: OPERAND LLCT ON On(H7¢)
LED 27: TYPE Self-Reset
LED 28: OPERAND EXT TRIG On(P7a)
LED 28: TYPE Latched
LED 29: OPERAND OFF
LED 29: TYPE OFF
LED 30: OPERAND OFF
LED 30: TYPE OFF
LED 31: OPERAND OFF
LED 31: TYPE OFF
LED 32: OPERAND OFF
LED 32: TYPE OFF
LED 33: OPERAND TRIP 86U On (H1)
LED 33: TYPE Latched
LED 34: OPERAND GSU GND OC On (H2)
LED 34: TYPE Latched
LED 35: OPERAND OFF
LED 35: TYPE OFF
LED 36: OPERAND OFF
LED 36: TYPE OFF
LED 37: OPERAND OFF
LED 37: TYPE OFF
LED 38: OPERAND T60U TRIP On (P1)
LED 38: TYPE Latched
LED 39: OPERAND TRIG G60A On (P5)
LED 39: TYPE Latched
LED 40: OPERAND TRIG G60B On (P6)
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LED 40: TYPE Latched
LED 41: OPERAND OFF
LED 41: TYPE OFF
LED 42: OPERAND | OFF
LED 42: TYPE OFF
LED 43: OPERAND OFF
LED 43: TYPE OFF
LED 44: OPERAND OFF
LED 44: TYPE OFF
LED 45: OPERAND OFF
LED 45 TYPE OFF
LED 46: OPERAND OFF
LED 46: TYPE OFF
LED 47. OPERAND OFF
LED 47. TYPE OrFr
LED 48: OPERAND OFF
LED 48: TYPE OFF
USER-PROGRAMMABLE SELF TESTS
Remote Device Off Function CUSTOMER
Pri Ethernet Fail Function CUSTOMER
Battery Fail Function Enabled
SNTP Fail Function CUSTOMER
IRIG B Fail Function Enabled
INSTALLATION
Relay Settings Not Programmed
Relay Name CUSTOMER
SYSTEM SETUP:
AC INPUTS: CURRENT
CT F1: Phase CT Pnmary 9000 A
CT F1: Phase CT Secondary 5A
CT F1: Ground CT Primary 1A
CT F1: Ground CT Secondary 1A
CT M1: Phase CT Primary CUSTOMER
CT M1: Phase CT Secondary CUSTOMER
CT M1: Ground CT Primary 1A
CT M1: Ground CT Secondary 1A
CT MS5: Phase CT Primary CUSTOMER
CT MS5: Phase CT Secondary S5A
CT MS5: Ground CT Primary CUSTOMER
C'T M5: Ground CT Secondary SA
AC INPUTS: VOLTAGE
| VT F5: Phase VT Connection | CUSTOMER
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VT FS: Phase VT Secondary CUSTOMER
VT F3: Phase VT Ratio CUSTOMER
VT F5: Auxiliary VT Connection Default
- VT FS: Auxiliary VT Secondary Default
VT F3: Auxiliary VT Ratio Default
POWER SYSTEM
Nominal Frequency 60
Phase Rotation ABC
Frequency And Phase Reference SRC 2
Frequency Tracking Function Enabled
Signal Sources

SOURCE 1:Name GEN
SOURCE 1:Phase CT F1

| SOURCE 1:Ground CT None
SOURCE 1:Phase VT None
SOURCE 1:Auxihary VT None
SOURCE 2:Name BUS
SOURCE 2:Phase CT Ml
SOURCE 2:Ground CT None
SOURCE 2:Phase VT F5
SOURCE 2:Auxiliary VT None
SOURCE 3:Name GSU
SOURCE 3:Phase CT M5
SOURCE 3:Ground CT M35
SOURCE 3:Phase VT None
SOURCE 3:Auxiliary VT None
TRANSFORMER:GENERAL CUSTOMER
TRANSFORMER:WINDINGS CUSTOMER
TRANSFORMER:THERMAL INPUTS CUSTOMER

FLEXLOGIC: FLEXLOGIC EQUATION EDITOR

FlexLogic Entry 1 (Protection Element)

VOLTS PER HERTZ 1 OP

FlexLogic Entry 2 (Protection Element)

VOLTS PER HERTZ 2 OP

FlexLogic Entry 3 (Protection Element)

PHASE 10C1 OP

FlexLogic Entry 4 (Protection Element)

PHASE TOC1 OP

FlexLogic Entry 5 (Protection Element) XFMR INST DIFF OP
FlexLogic Entry 6 (Protection Element) XFMR PCNT DIFF OP
FlexLogic Entry 7 (OR) OR(06)

FlexLogic Entry 8 (Assign Virtual Output)

= TRIP 86U (VO1)

FlexLogic Entry 9 (Virtual Qutput On)

TRIP 86U On (VOI)

FlexLogic Entry 10 (Protection Element)

GROUND TOC1 OP

FlexLogic Entry 11 (OR)

OR(2)

FlexLogic Entry 12 (Assign Virtual Output)

= ANY TRIP (VO2)
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FlexLogic Entry 13 (Contact Input On) EXT TRIG On(P7a)
FlexLogic Entry 14 (Virtual Output On) ANY TRIP On (VO2)
FlexLogic Entry 15 (OR) OR(2)
FlexLogic Entry 16 (Timer) | TIMER 1
FlexLogic Entry 17 (Assign Virtual Output) =TRIG OSC (VO3)
FlexLogic Entry 18 END
FLEXLOGIC TIMERS
TIMER 1:Type millisecond
TIMER 1:Pickup Delay 100
TIMER 1:Dropout Delay 0
GROUPED ELEMENTS
TRANSFORMER: PERCENT DIFFERENTIAL |[GROUP 1]
Function Enabled
Pickup CUSTOMER
Slope 1 CUSTOMER
Break 1 CUSTOMER
Break 2 CUSTOMER
Slope 2 CUSTOMER
Inrush Inhibit Function CUSTOMER
Inrush Inhibit Mode CUSTOMER
Inrush Inhibit Level CUSTOMER
Overexcitation Inhibit Function CUSTOMER
Overexcitation Inhibit Level CUSTOMER
Block OFF
Target Latched
Events Enabled
TRANSFORMER: INSTANTANEOUS DIFFERENTIAL [GROUP 1]
Function Enabled
Pickup CUSTOMER
Block OFF
Target Latched
Events Enabled
GROUND CURRENT: GROUND TOC [GROUP 1]
GROUND TOC1:Function Enabled
GROUND TOC1:Source CUSTOMER
GROUND TOC1:Input CUSTOMER
GROUND TOCI:Pickup CUSTOMER
GROUND TOC1:Curve CUSTOMER
GROUND TOCI1:TD Multiplier CUSTOMER
GROUND TOC1:Reset CUSTOMER
GROUND TOC1:Block OFF
Ground TOC1:Target Latched
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| GROUND TOC]1:Events | Enabled
VOLTAGE ELEMENTS: VOLTS PER HERTZ |[GROUP 1]
VOLTS PER HERTZ 1:Function Enabled
L i VOLTS PER HERTZ 1:SOURCE CUSTOMER
VOLTS PER HERTZ 1:Pickup . CUSTOMER
VOLTS PER HERTZ 1:.Curve CUSTOMER
VOLTS PER HERTZ 1:TD MULTIPLIER CUSTOMER
VOLTS PER HERTZ 1:T Reset CUSTOMER
VOLTS PER HERTz 1:Block OFF
VOLTS PER HER'TZ 1:Target Latched
VOLTS PER HERTZ 1:Events Enabled
VOLTS PER HERTZ 2:Function Enabled
VOLTS PER HERTZ 2:Source CUSTOMER
VOI.TS PER HERTZ 2:Pickup CUSTOMER
VOLTS PER HERTZ 2:Curve CUSTOMER
VOLTS PER HERTZ 2:TD Multiplier CUSTOMER
VOLTS PER HERTZ 2:T Reset CUSTOMER
VOLTS PER HERTZ 2:Block OFF
VOLTS PER HERTZ 2: Target Latched
VOLTS PER HERTZ 2:Events Enabled
PHASE CURRENT: PHASE 10C [GROUP 1]
PHASE IOC1:Function Enabled
PHASE IOC1:Source CUSTOMER
PHASE IOC1:Pickup CUSTOMER
PHASE IOC1:Delay CUSTOMER
PHASE IOC1:Reset Delay CUSTOMER
PHASE IOC1:Block A CUSTOMER
PHASE IOC1:Block B CUSTOMER
PHASE IOC1:Block C CUSTOMER
PHASE IOC1:Target Latched
PHASE IOC1:Events Enabled
PHASE CURRENT: PHASE TOC [GROUP 1]
PHASE TOC1:Function Enabled
PHASE TOC1:Signal Source CUSTOMER
PHASE TOC1:Input CUSTOMER
PHASE TOC1:Curve CUSTOMER
PHASE TOC1:TD Multiplier CUSTOMER
PHASE TOC1:Reset CUSTOMER
PHASE TOC1:Voltage Restraint CUSTOMER
PHASE TOC1:Block A CUSTOMER
PHASE TOC1:Block B CUSTOMER
PHASE TOCI1:Block C CUSTOMER
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PHASE TOC1:Target Latched
PHASE TOC1:Events Enabled
TRANSFORMER: PERCENT DIFFERENTIAL [GROUP 2]

Function | Enabled
Pickup CUSTOMER
Slope 1 CUSTOMER
Break 1 CUSTOMER
Break 2 CUSTOMER
Slope 2 CUSTOMER
Inrush Inhibit Function CUSTOMER
Inrush Inhibit Mode CUSTOMER
Inrush Inhibit Level CUSTOMER
Overexcitation Inhibit Function CUSTOMER
Overexcitation Inhibit Level CUSTOMER
Block OFF
Target Latched
Events Enabled

TRANSFORMER: INSTANTANEOUS DIFFERENTIAL [GROUP 2]
Function Enabled
Pickup CUSTOMER
Block OFF
Target Latched
Events Enabled

GROUND CURRENT: GROUND TOC [GROUP 2]
GROUND TOC1:Function Enabled
GROUND TOC1:Source CUSTOMER
GROUND TOC 1:Input CUSTOMER
GROUND TOC1:Pickup CUSTOMER
GROUND TOC1:Curve CUSTOMER
GROUND TOC1:TD Multiplier CUSTOMER
GROUND TOC]1:Reset CUSTOMER
GROUND TOC1:Block OFF
GROUND TOC1:Target Latched
GROUND TOC1:Events Enabled

VOLTAGE ELEMENTS: VOLTS PER HERTZ [GROUP 2]
VOLTS PER HERTz 1:Function Enabled
VOLTS PER HERTZ 1:Source CUSTOMER
VOLTS PER HERTZ 1:Pickup CUSTOMER
VOLTS PER HERTZ 1:Curve CUSTOMER
VOLTS PER HERTZ 1:TD Multiplier CUSTOMER
VOLTS PER HERTZ 1:T Reset CUSTOMER
VOLTS PER HERTZ 1:Block OFF
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VOLTS PER HERTZ 1:Target Latched
VOLTS PER HERTZ 1:Events Enabled
VOLTS PER HERTZ 2:Function Enabled
) | VOLTS PER HERTZ 2:Source CUSTOMER
VOLTS PER HERTZ 2:Pickup CUSTOMER
VOLTS PER HERTZ 2:Curve CUSTOMER
VOLTS PER HERTZ 2:TD Multiplier CUSTOMER
VOLTS PER HERTZ 2:T Reset CUSTOMER
VOLTS PER HERTZ 2:Block OFF
VOLTS PER HERTZ 2: Target Latched
VOLTS PER HERTZ 2:Events Enabled
PHASE CURRENT: PHASE I0C [GROUP 2]
PHASE IOC1:Function Enabled
| PHASE IOC1:Source CUSTOMER
PHASE IOC1:Pickup CUSTOMER
PHASE IOC1:Delay CUSTOMER
PHASE IOC1:Reset Delay CUSTOMER
PHASE IOC1:Block A CUSTOMER
PHASE IOC1:Block B CUSTOMER
PHASE IOC1:Block C CUSTOMER
PHASE IOC1:Target Latched
PHASE IOCI1:Events Enabled
PHASE IOC1:Function Enabled
PHASE CURRENT: PHASE TOC [GROUP 2]
PHASE TOC1:Function Enabled
PHASE TOCI1:Input CUSTOMER
PHASE TOCI:Pickup CUSTOMER
PHASE TOC1:Curve CUSTOMER
PHASE TOC1:TD Multiplier CUSTOMER
PHASE TOC1:Reset CUSTOMER
PHASE TOC1:Voltage Restraint CUSTOMER
PHASE TOC1:Block A CUSTOMER
PHASE TOC1:Block B CUSTOMER
PHASE TOC1:Block C CUSTOMER
PHASE TOCI1:Target Latched
PHASE TOCI1:Events Enabled
CONTROL ELEMENTS:
SETTINGS GROUPS
Function Enabled
Block OFF
Group 2 Activate On LCI ON On(H7¢c)
Events Enabled
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INPUTS/OUTPUT

CONTACT INPUTS
H7¢:1ID LCI ON

) H7¢:Debounce Time 1 2.0ms

H7¢:Events Enabled
P7A:ID EXT TRIG
P7A:Debounce Time 2.0ms
P7A:Events Enabled
CONTACT INPUT THRESHOLDS 84Vdc

CONTACT OUTPUTS
HI1:ID TRIP 86U
H1:Operate TRIP 86U On (VO1)
H1:Seal-In OFF
H1:Events Enabled
H2:1D TRIP 86U
H2:Operate GROUND TOC1 OP
H2:Seal-In OFF
H2:Events Enabled
H3:1ID OFF
H3:Operate OFF
H3:Seal-In OFF
H3:Events Enabled
H4:1D OFF
H4:Operate OFF
H4:Seal-In OFF
H4:Events Enabled
HS:ID OFF
H5:Operate OFF
H5:Seal-In OFF
HS5:Events Enabled
P1:ID TCP ALARM
P1:Operate TRIG OSC On (VO3)
P1:Secal-In OFF
Pl:Events Enabled
Ps5:1ID TRIG G60A
P5:Operate TRIG OSC On (VO3)
P5:Seal-In OFF
P5:Events Enabled
P6:1D TRIG G60B
P6:Operate TRIG OSC On (VO3)
P6:Seal-In OFF
P6:Events Enabled
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VIRTUAL OUTPUTS
VIRTUAL OUTPUT 1:1D TRIP 86U
VIRTUAL OUTPUT 1:Events Enabled
i VIRTUAL OUTPUT 2:ID ANY TRIP

VIRTUAL OUTPUT 2:Events Enabled
VIRTUAL OUTPUT 3: 1D TRIG OSC
VIRTUAL OUTPUT 3:Events Enabled
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T60T - 3 Restraint Transformer Protection Relay Settings
Product Order Code: T60-GO1-HCH-F8F-H6P-ME8H-P6P-UXX-WXX
Version: 3.0

PRODUCT SETUP: DISPLAY PROPERTIES

Flash Message Time 1.0s
Default Message Timeout 300 s
Default Message Intensity (VFD Only) 25%
Screen Saver Feature (L.CD Only) Disabled
Screen Saver Wait Time (LCD Only) 30 min
Current Cutoft Level 0.020 pu
Voltage Cutoff Level 1.0V
COMMUNICATIONS: SERIAL PORTS
RS485 Com?2 Baud Rate 9600
RS485 Com?2 Parity None
RS485 Com2 Response Min Time 0 ms
Network
1P Address CUSTOMER
IP Subnet Mask CUSTOMER
Gateway IP Address CUSTOMER
OSI Network Address (NSAP) CUSTOMER
MODBUS PROTOCOL
Modbus Slave Address CUSTOMER
Modbus TCP Port Number CUSTOMER
UCA MMS
Default GOOSE Update Time 60 s
UCA Logical Device Name UCADevice
UCA/MMS TCP Port Number 102
GOOSE Function Disabled
UCA GLOBE.ST.LocRemDS OFF
HTTP
| HTTP TCP Port Number | 80
TFTP
TFTP Main UDP Port Number 69
TFTP Data UDP Port Number 10
TFTP Data UDP Port Number 20
REAL TIME CLOCK
’ IRIG-B Signal Type | None
OSCILLOGRAPHY
Number Of Records 6
Trigger Mode Automatic Overwrite
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Trigger Position

25%

Trigger Source

ANY TRIP On (VO2)

AC Input Waveforms

64 samples/cvcle

Digital Channel 1

 XFMR INST DIFF OP A

Digital Channel 2

XFMR INST DIFF OP B

Digital Channel 3 XFMR INST DIFF OP C
Digital Channel 4 XFMR PCNT DIFF OP A
Digital Channel 5 XFMR PCNT DIFF OP B

Digital Channel 6

XFMR PCNT DIFF OP C

Digital Channel 7

. XFMR PCNT DIFF PKP A

Digital Channel 8

XFMR PCNT DIFF PKP B

Digital Channel 9

XFMR PCNT DIFF PKP C

Digital Channel 10

VOLTS PER HERTZ 1 PKP

Digital Channel 11

. VOLTS PER HERTZ 1 OP

Digital Channel 12

VOLTS PER HERTZ 2 PKP

Digital Channel 13

VOLTS PER HERTZ 2 OP

Digital Channel 14

OFF

Digital Channel 15

OFF

Digital Channel 16

PHASE IOC1 OP A

Digital Channel 17

PHASE IOC1 OP B

Digital Channel 18

PHASE IOC1 OP C

Digital Channel 19

PHASE TOC1 PKP A

Digital Channel 20

PHASE TOC1 PKP B

Digital Channel 21

PHASE TOC1 PKP C

Digital Channel 22

PHASE TOC1 OP A

Digital Channel 23

PHASE TOC1 OP B

Digital Channel 24

PHASE TOC1 OP C

Digital Channel 25

GROUND TOC1 PKP

Digital Channel 26

GROUND TOC1 OP

Digital Channel 27 ANY TRIP On (VO2)
Digital Channel 28 OFF
Digital Channel 29 OFF
Digital Channel 30 OFF
Digital Channel 31 OFF
Digital Channel 32 OFF
Digital Channel 33 OFF
Digital Channel 34 OFF
Digital Channel 35 OFF
Digital Channel 36 OFF
Digital Channel 37 OFF
Digital Channel 38 OFF
Digital Channel 39 OFF
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Digital Channel 40

OFF

Digital Channel 41

SETTING GROUP ACT 1

Digital Channel 42

SETTING GROUP ACT 2

Digital Channel 43

L.CI ON On(H7¢c)

Digital Channel 44

OFF

Digital Channel 45

63PT GSU PRESS On(H7a)

Digital Channel 46

TRIP 86T IOn (H1)

Digital Channel 47

GSU GND OC IOn (H2)

Digital Channel 48

OFF

Digital Channel 49

OFF

Digital Channel 50

OFF

Dagital Channel 51

T60 TRIP IOn (P1)

Digital Channel 52

TRIG G60A IOn (P3)

Digital Channel 33

TRIG G60B I0n (P6)

Digital Channel 54

OFF

Digital Channel 55 OFF
Digital Channel 56 OFF
Digital Channel 57 OFF
Digital Channel 58 OrF
Digital Channel 59 OFF
Digital Channel 60 OFF
Digital Channel 61 OFF
Digital Channel 62 OFF
Digital Channel 63 OFF
Analog Channel 1 SRC1 Ia Mag
Analog Channel 2 SRC2 Ja Mag
Analog Channel 3 SRC3 Ia Mag
Analog Channel 4 SRC1 Ib Mag
Analog Channel 5 SRC2 Ib Mag
Analog Channel 6 SRC3 Ib Mag
Analog Channel 7 SRC1 Ic Mag
Analog Channel 8 SRC2 Ic Mag
Analog Channel 9 SRC3 Ic Mag
Analog Channel 10 Xfmr lad Mag
Analog Channel 11 Xfmr Iad Angle
Analog Channel 12 Xtimr lar Mag
Analog Channel 13 Xtmr lar Angle
Analog Channel 14 Volts Per Hertz 1
Analog Channel 15 SRC2 Ig Mag
Analog Channel 16 SRC2 Frequency
DATA LOGGER DEFAULT
DEMAND DEFAULT
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USER-PROGRAMMABLE LEDS:

TRIP AND ALARMS LEDS

Trip LED Input

ANY TRIP On (VO2)

Alarm LED Input

USER PROGRAMMABLE LEDS

ANY SELF TESTS

LED 1: OPERAND XFMR INST DIFF OP A
LED 1: TYPE Latched

LED 2: OPERAND XFMR INST DIFF OP B
LED 2: TYPE Latched

LED 3: OPERAND XFMR INST DIFF OP C
LED 3: TYPE Latched

LED 4: OPERAND XFMR PCNT DIFF OP A
LED 4: TYPE Latched

LLED 5: OPERAND XFMR PCNT DIFF OP B
LED 5: TYPE Latched

LED 6: OPERAND XFMR PCNT DIFF OP C
LED 6: TYPE Latched

LED 7: OPERAND VOLTS PER HERTZ 1 OP
LED 7: TYPE Latched

LED 8: OPERAND VOLTS PER HERTZ 2 OP
LED 8 TYPE Latched

LED 9: OPERAND PHASE IOC1OP A

LED 9: TYPE Latched

LED 10: OPERAND PHASE IOC1 OPB

LED 10: TYPE Latched

LED 11: OPERAND PHASE IOC1OPC

LED 11: TYPE Latched

LED 12: OPERAND PHASE TOC1 OP A
LED 12: TYPE Latched

LED 13: OPERAND PHASE TOC1 OP B
LED 13: TYPE Latched

LED 14: OPERAND PHASE TOC1 OP C
LED 14: TYPE Latched

LED 15: OPERAND GROUND TOC 1 OP
LED 15: TYPE Latched

LED 16: OPERAND OFF

LED 16: TYPE OFF

LED 17: OPERAND OFF

LED 17: TYPE OFF

LED 18: OPERAND OFF

LED 18: TYPE OFF

LED 19: OPERAND OFF
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LED 19: TYPE OFF
LED 20: OPERAND OFF
LED 20: TYPE OFF
LED 21: OPERAND OFF
LED 21: TYPE OFF
LED 22: OPERAND OFF
LED 22: TYPE OFF
LED 23: OPERAND OFF
LED 23: TYPE OFF
LED 24: OPERAND OFF
LED 24: TYPE OFF
LED 25: OPERAND SETTING GROUP ACT 1
LED 25: TYPE Self-Reset
1.LED 26: OPERAND SETTING GROUP ACT 2
LED 26: TYPE Self-Reset
LED 27: OPERAND LCI ON On(H7¢)
LED 27: TYPE Self-Reset
LED 28: OPERAND OFF
LED 28: TYPE Latched
LED 29: OPERAND 63PT GSU PRESS On(H7a)
LED 29: TYPE Latched
LED 30: OPERAND OFF
LED 30: TYPE OFF
LED 31: OPERAND OFF
LED 31: TYPE OFF
LED 32: OPERAND OFF
LED 32: TYPE OFF
LED 33: OPERAND TRIP 86T On (H1)
LED 33: TYPE Latched
LED 34: OPERAND GSU GND OC On (H2)
LED 34: TYPE Latched
LED 35: OPERAND OFF
LED 35: TYPE Latched
LED 36: OPERAND OFF
) LED 36: TYPE Latched
LED 37: OPERAND OFF
LED 37: TYPE Latched
LED 38: OPERAND T60T TRIP On (P1)
LED 38: TYPE Latched
LED 39: OPERAND TRIG G60A On (P5)
LED 39: TYPE Latched
LED 40: OPERAND TRIG G60B On (P6)
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LED 40: TYPE Latched
LED 41: OPERAND OFF
LED 41: TYPE OFF
LED 42: OPERAND OFF
LED 42: TYPE OFF
LED 43: OPERAND OFF
| LED 43: TYPE OFF
LED 44: OPERAND OFF
LED 44: TYPE OFF
LED 45: OPERAND OFF
LED 45: TYPE OFF
LED 46: OPERAND OFF
LED 46: TYPE OFF
LED 47: OPERAND OFF
LED 47: TYPE OFF
LED 48: OPERAND OFF
LED 48: TYPE OFF
USER-PROGRAMMABLE SELF TESTS
Remote Device Off Function CUSTOMER
Pri Ethernet Fail Function CUSTOMER
Battery Fail Function CUSTOMER
SNTP Fail Function CUSTOMER
IRIG B Fail Function Disabled
INSTALLATION
Relay Settings Not Programmed
Relay Name CUSTOMER
SYSTEM SETUP:
AC INPUTS: CURRENT ‘
CT F1: Phase CT Primary 9000 A
CT F1: Phase CT Secondary 5A
CT F1: Ground CT Primary 1A
CT F1: Ground CT Secondary 1A
CT M1: Phase CT Primary CUSTOMER
CT M1: Phase CT Secondary SA
N CT M1: Ground CT Primary 1A
CT M1: Ground CT Secondary 1A
CT MS5: Phase CT Primary CUSTOMER
CT MS5: Phase CT Secondary SA
CT M35: Ground CT Primary CUSTOMER
CT M3: Ground CT Secondary SA
AC INPUTS: VOLTAGE
| VT F5: Phase VT Connection | CUSTOMER
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VT F5: Phase VT Secondary CUSTOMER
VT FS5: Phase VT Ratio CUSTOMER
POWER SYSTEM
Nominal Frequency 60
Phase Rotation ABC
Frequency And Phase Reference SRC 2
Frequency Tracking Function Enabled
Signal Sources
SOURCE 1:Name GEN
SOURCE 1:Phase CT F1
SOURCE 1:Ground CT None
SOURCE 1:Phase VT None
SOURCE 1:Auxiliary VT None
SOURCE 2:Name BUS
SOURCE 2:Phase CT M1
SOURCE 2:Ground CT None
SOURCE 2:Phase VT F5
SOURCE 2:Auxiliary VT None
SOURCE 3:Name GSU
SOURCE 3:Phase CT M5
SOURCE 3:Ground CT M5
SOURCE 3:Phase VT None
SOURCE 3:Auxiliary VT None
TRANSFORMER:GENERAL CUSTOMER
TRANSFORMER:WINDINGS CUSTOMER
TRANSFORMER: THERMAL INPUTS CUSTOMER
FLEXLOGIC: FLEXLOGIC EQUATION EDITOR
FlexLogic Entry 1 (Protection Element) VOLTS PER HERTZ 1 OP
FlexLogic Entry 2 (Protection Element) VOLTS PER HERTZ 2 OP
FlexLogic Entry 3 (Protection Element) PHASE IOC1 OP
FlexLogic Entry 4 (Protection Element) PHASE TOC1 OP
FlexLogic Entry 5 (Protection Element) 63PTX (DE1) OP
FlexLogic Entry 6 (Protection Element) XFMR INST DIFF OP
FlexLogic Entry 7 (Protection Element) XFMR PCNT DIFF OP
FlexLogic Entry 8 (OR) OR(7)
FlexLogic Entry 9 (Assign Virtual Output) = TRIP 86T (VO1)
FlexLogic Entry 10 (Virtual Output On) TRIP 86T On (VO1)
FlexLogic Entry 11 (Protection Element) GROUND TOC1 OP
FlexLogic Entry 12 (OR) OR(2)
FlexLogic Entry 13 (Assign Virtual Qutput) = ANY TRIP (VO2)
FlexlLogic Entry 14 END
GROUPED ELEMENTS
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TRANSFORMER: PERCENT DIFFERENTIAL [GROUP 1]
Function Enabled
Pickup CUSTOMER
Slope 1 o CUSTOMER
Break 1 CUSTOMER
Break 2 CUSTOMER
Slope 2 CUSTOMER
Inrush Inhibit Function CUSTOMER
Inrush Inhibit Mode CUSTOMER
Inrush Inhibit Level CUSTOMER
Overexcitation Inhibit Function CUSTOMER
Overexcitation Inhibit Level CUSTOMER
Block OFF
Target Latched
Events i Enabled
TRANSFORMER: INSTANTANEOUS DIFFERENTIAL [GROUP 1]
Function Enabled
Pickup CUSTOMER
Block OFF
Target Latched
Events Enabled
GROUND CURRENT: GROUND TOC [GROUP 1]
GROUND TOC1:Function Enabled
GROUND TOC1:Source SRC 2
GROUND TOC 1:Input CUSTOMER
GROUND TOCI1:Pickup CUSTOMER
GROUND TOC1:Curve CUSTOMER
GROUND TOCI:TD Multiplier CUSTOMER
GROUND TOC1:Reset CUSTOMER
GROUND TOC1:Block OFF
GROUND TOC1:Target Latched
GROUND TOC1:Events Enabled
VOLTAGE ELEMENTS: VOLTS PER HERTZ [GROUP 1]
VOLTS PER HERTZ 1:Function Enabled
VOLTS PER HERTZ 1:SOURCE SRC 2
VOLTS PER HERTZ 1:Pickup CUSTOMER
VOLTS PER HERTZ 1:Curve CUSTOMER
VOLTS PER HERTZ 1:TD MULTIPLIER CUSTOMER
VOLTS PER HERTZ 1:T Reset CUSTOMER
VOLTS PER HERTz 1:Block OFF
VOLTS PER HERTZ 1:Target Latched
VOLTS PER HERTZ 1:Events Enabled
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
@ GE Energy SCHENECTADY, NY A 401A4699
DRAWN Manish Das 04DECO7
ISSUED Alan Conkling 07DECO7 SCALE | | SHEET 50




DWW NO

51l A \ 4

A 401A4699
VOLTS PER HERTZ 2:Function Enabled
VOLTS PER HERTZ 2:Source SRC 2
VOLTS PER HERTZ 2:Pickup CUSTOMER
| VOLTS PER HERTZ 2:Curve CUSTOMER
VOLTS PER HERTZ 2: 1D Multiplier CUSTOMER
VOLTS PER HERTZ 2:T Reset CUSTOMER
VOLTS PER HERTZ 2:Block OFF
VOLTS PER HERTZ 2:Target Latched
VOLTS PER HERTZ 2:Events Enabled
PHASE CURRENT: PHASE 10C [GROUP 1]
PHASE IOC!:Function Enabled
PHASE IOC1:Source CUSTOMER
PHASE IOC1:Pickup CUSTOMER
PHASE IOC1:Delay CUSTOMER
PHASE IOC1:Reset Delay CUSTOMER
PHASE I0C1:Block A CUSTOMER
PHASE IOC1:Block B CUSTOMER
PHASE I0C1:Block C CUSTOMER
PHASE IOC1:Target Latched
PHASE I0C1:Events Enabled
PHASE CURRENT: PHASE TOC [GROUP 1]
PHASE TOC1 :Function Enabled
PHASE TOCI1:Signal Source CUSTOMER
PHASE TOC1:Input CUSTOMER
PHASE TOC1:Curve CUSTOMER
PHASE TOCI1:TD Multiplier CUSTOMER
PHASE TOC1:Reset CUSTOMER
PHASE TOC1:Voltage Restraint CUSTOMER
PHASE TOC1:Block A CUSTOMER
PHASE TOC1:Block B CUSTOMER
PHASE TOC1:Block C CUSTOMER
PHASE TOC1:Target Latched
PHASE TOC1:Events Enabled
TRANSFORMER: PERCENT DIFFERENTIAL [GROUP 2]
Function Enabled
Pickup CUSTOMER
Slope 1 CUSTOMER
Break 1 CUSTOMER
Break 2 CUSTOMER
Slope 2 CUSTOMER
Inrush Inhibit Function CUSTOMER
Inrush Inhibit Mode CUSTOMER
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Inrush Inhibit Level CUSTOMER
Overexcitation Inhibit Function CUSTOMER
Overexcitation Inhibit Level CUSTOMER
Block OFF
Target Latched
Events Enabled
TRANSFORMER: INSTANTANEOUS DIFFERENTIAL [GROUP 2]
Function Enabled
Pickup CUSTOMER
Block OFF
Target Latched
Events Enabled
GROUND CURRENT: GROUND TOC [GROUP 2]
GROUND TOC 1:Function Enabled
GROUND TOC1:Source CUSTOMER
GROUND TOC1:Input CUSTOMER
GROUND TOCI1:Pickup CUSTOMER
GROUND TOC1:Curve CUSTOMER
GROUND TOC1:TD Multiplier CUSTOMER
GROUND TOC1:Reset CUSTOMER
GROUND TOC1:Block OFF
GROUND TOCI1:Target Latched
GROUND TOCI1:Events Enabled
VOLTAGE ELEMENTS: VOLTS PER HERTZ [GROUP 2]
VOLTS PER HERTz 1:Function Enabled
VOLTS PER HERTZ 1:Source CUSTOMER
VOLTS PER HERTZ 1:Pickup CUSTOMER
VOLTS PER HERTZ 1:Curve CUSTOMER
VOLTS PER HERTZ 1:TD Multiplier CUSTOMER
VOLTS PER HERTZ 1:T Reset CUSTOMER
VOLTS PER HERTZ 1:Block OFF
VOLTS PER HERTZ 1:Target Latched
VOLTS PER HERTZ 1:Events Enabled
VOLTS PER HERTZ 2:Function Enabled
VOLTS PER HERTZ 2:Source CUSTOMER
VOLTS PER HERTZ 2:Pickup CUSTOMER
VOLTS PER HERTZ 2:Curve CUSTOMER
VOLTS PER HERTZ 2:TD Multiplier CUSTOMER
VOLTS PER HERTZ 2:T Reset CUSTOMER
VOLTS PER HERTZ 2:Block OFF
VOLTS PER HERTZ 2:Target Latched
VOLTS PER HERTZ 2:Events Enabled
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PHASE CURRENT: PHASE 10C [GROUP 2]

PHASE IOC1:Function Enabled
PHASE IOC1:Source CUSTOMER
PHASE IOC1:Pickup CUSTOMER
PHASE 10C1:Delay CUSTOMER
PHASE IOCI1:Reset Delay CUSTOMER
PHASE IOC1:Block A CUSTOMER
PHASE IOC1:Block B CUSTOMER
PHASE I0C1:Block C CUSTOMER
PHASE IOC1: Target Latched
PHASE IOC1:Events Enabled
PHASE IOC1:Function Enabled
PHASE CURRENT: PHASE TOC [GROUP 2]
PHASE TOC:Function Enabled
PHASE TOC1:Input CUSTOMER
PHASE TOC1:Pickup CUSTOMER
PHASE TOC1:Curve CUSTOMER
PHASE TOC1:TD Multiplier CUSTOMER
PHASE TOC1:Reset CUSTOMER
PHASE TOC1:Voltage Restraint CUSTOMER
PHASE TOC1:Block A CUSTOMER
PHASE TOC1:Block B CUSTOMER
PHASE TOCI1:Block C CUSTOMER
PHASE TOCI1:Target Latched
PHASE TOC1:Events Enabled
CONTROL ELEMENTS:
SETTINGS GROUPS
Function Enabled
Block OFF
Group 2 Activate On LCI ON On(H7¢)
Events Enabled
DIGITAL ELEMENTS
DIGITAL ELEMENT 1:Function Enabled
DIGITAL ELEMENT 1:Name 63PTX
DIGITAL ELEMENT I:Input 63PT (H7a) ON
DIGITAL ELEMENT 1:Pickup Delay 0.000 s
DIGITAL ELEMENT 1:Reset Delay 0.000 s
DIGITAL ELEMENT 1:Block OFF
DIGITAL ELEMENT 1:Target Latched
DIGITAL ELEMENT 1:Events Enabled

INPUTS/OUTPUT

CONTACT INPUTS
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H7a:1D 63PT
H7a:Debounce Time 2.0 ms
H7a:Events Enabled
H7c:ID i | LCION
H7¢:Debounce Time 2.0 ms
H7c¢:Events Enabled
CONTACT INPUT THRESHOLDS 84Vdc
CONTACT OUTPUTS
H1:ID TRIP 86T
H1:Operate TRIP 86T On (VO1)
H1:Seal-In N OFF
H1:Events Enabled
H2:1D TRIP 86T
H2:Operate GROUND TOC! OP
H2:Seal-In OFF
H2:Events Enabled
H3:1D OFF
H3:Operate OFF
H3:Seal-In OFF
H3:Events Enabled
H4:1D OFF
H4:Operate OFF
H4:Seal-In OFF
H4:Events Enabled
H5:ID OFF
H5:0perate OFF
HS5:Seal-In OFF
H5:Events Enabled
P1:ID TCP ALARM
P1:Operate ANY TRIP On (VO2)
P1:Seal-In OFF
P1:Events Enabled
P5:ID TRIG G60A
P5:Operate ANY TRIP On (VO2)
P5:Seal-In OFF
P5:Events Enabled
P6:1D TRIG G60B
P6:Operate ANY TRIP On (VO2)
P6:Seal-In OFF
P6:Events Enabled
VIRTUAL OUTPUTS
| VIRTUAL OUTPUT 1:ID | TRIP 86T
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VIRTUAL OUTPUT 1:Events Enabled
VIRTUAL OUTPUT 2:1D ANY TRIP
VIRTUAL OUTPUT 2:Events Enabled
Notes:

GENERAL ELECTRIC COMPANY | SEZE | CAGE CODE DWG NO ‘

o GE Energy SCHENECTAD™.NY ) A 401A4699

DRAWN Manish Das 04DECO7

ISSUED Alan Conkling 07DECO7 SCALE | SHEET 55




> m

DWG NOD

401A4699

SH

) hEA *

1.GE cannot provide the setting for 27TN until the site provides data collected during load test (for various
active loads on the machine for varying power factors). Unit should initially be run with 27TN disabled.

2. Changes in Rev A (from Rev -):
a. Updated One-line revision # to “Rev D7

¢c. G60A/B:

d. C60:

Oscillography:
Trigger Source, Digital Channels 1 up dated
System Set-up:
Voltage: VT F5 Aux VT Connection changed to Vn
Signal Sources:
Source 2: Aux VT changed to F5
Flexlogic Equation Editor
Entries updated
Grouped Elements:
Accidental Energization: Offline settings updated
Sensitive Directional Power1: Delay, Block settings updated
Third Harmonic Neutral: Block settings updated
Control Elements
Underfrequency: Block settings updated
Overfrequency; Block settings updated
Input/Output
Contact Inputs: H7a, updated
Contact Outputs: H5, U5, U6 updated; H6 deleted

Product Order Code updated
Oscillography:

Digital Channels: Entries updated
User Programmable LEDs:

Updated: entries updated
System Set-up: AC Inputs:

Current: CT F5 added

Voltage: VT F5 VT deleted
Signal Sources:

Source 1, 2 updated; Source 3 added
Flexlogic Equation Editor:

Entries updated; TIMER deleted
Grouped Elements:

PHASE TOC? added

PHASE UV1 deleted
Control Elements;

Deleted
Digital Elements:
Updated
Contact Outputs:
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H4-U5: Updated
Virtual Outputs:
1-3 updated, 4 deleted

e. ToOU:
Oscillography:
Digital Channels 14-15 turned OFF
Flexlogic Equation Editor
Entries updated

f. TeOT:
Oscillography:
Digital Channels 14-15 turned OFF
Flexlogic Equation Editor
Entries updated
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Notes:

1. GE cannot provide the setting for 27TN until the site provides data collected during load test (for various active
loads on the machine for varying power factors). Unit should initially be run with 27TN disabled.
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I REVSIONS
B/ DESCRIPTION DATE APPROVED.
A | REV!SED EQUIPMENT LOCATION KEY. 071116 RiM2554

UPDATED REVISION STATUS BLOCK.
B | UPDATED REVISION STATUS BLOCK.

C | UPDATED REVISION §TATUS BLOCK.
D | REVISED EQUIPMENT LOCATION KEY AND
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NOTE.

UPDATED REVISION STATUS BLOCK;

£ | REVISED'NOMENCLATURE & DESCRIPTION]
UPDATED REVISION STATUS BLOCK.

THE DWG UPDATED AS PER DCI08028251.
F | UPDATED REVISION STATUS BLOCK,

THE DWG UPDATED AS PER DCI08041246.

08:-07-14 [SL M2/554 5

08-12:05 [cLM27S 54

NOTES:

POWER CABLES; ALL POWER CABLES FROM CUSTOMER EQUIPMENT TO GE EQUIPMENT AND BETWEEN GE PROVIDED EQUIPMENT IS BY CUSTOMER UNLESS
SPECIFICALLY MARKED AS GE.

CT POLARITY & GROUNOING; CURRENT TRANSF ORMER CONNECTION TG THE RELAYS DO'NOT INDICATE THEIR POLARITY OR GROUNDING DETAILS.

526 STATUS AUX CONTACTS: GENERATOR PROTECTION REGUIRES (3) NORMALLY OPEN AND (3) NORMALLY CLOSED CONTACTS FOR 526 STATUS

LOCKOUT RELAY:

ALL LOCKOUT RELAY (86) FUSES ARE MONITORED BY ALARM TO TURBINE CONTROL PANEL. THE 125VDC GENERATOR PANEL POWER SUPPLY IS
MONITORED'BY ALARM IN THE TURBINE CONTROL PANEL. ONALL 7 DECK LOCKOUT RELAYS 1.DECK WILL BE WIRED AS SPARE FOR CUSTOMER USE. ON ALL 10
DECK LOCKOUT RELAYS -2 DECKS WILL BE WIRED AS SPARE FOR CUSTOMER USE. TRANSFORMER AND BREAKER FAILURE LOCKOUT RELAYS ARE 10 DECK.
_ALL OTHER LOCKOUT RELAYS ARE 7 DECK. ALL LOCKOUT RELAYS SHOWN ON THE ONELINE ARE LOCATED PHYSICALLY IN THE GENERATORPROTECTION
PANEL UNLESS THEY SHOWN TO BE LOCATED ELSEWHERE.

RELAY SETTINGS AND CONFIGURATION: TYPICALLY, GE SETS THE GENERATOR PROTECTION RELAY ONLY. THE TRANSFORMER PROTECTION AND BUS
PROTECTION RELAY ARE NOT SET BY GE. ALL THE RELAYS SHOULD BE CONFIGURED PER RELAY CONFIGURATIONS SHOWN iN THIS DRAWING, IRRESPECTIVE
OF WHO SETS THE RELAYS:

27TN RELAY SETTING: THESE SETTINGS WILL NOT BE PROVIDED WITH THE.INITIAL RELEASE OF THE'RELAY SETTINGS DRAWING. THIS RELAY wiLL BE SETONLY: | €
AFTER THE MACHINE IS RUN AND 380 HARMONIC VOL TAGE DATA IS AVAILABLE FROM SITE.
EQUIPMENT LOCATION KEY NOMENCIATURE & DESC B lP IO' }] BREAKER FAILURE RETRIP RELAY CONFIGURATION: ©0 NOT CONFIGURE FUNCTION 50BF TO-OUTPUT P1 ON THE CBO'RELAY. DGING SO WILL RESULT IN A
NUISANCE ALARM WHENEVER THE BREAKER TRIPS AND INITIATES A BREAKER FAILURE RETRIP.
DESCRIPTION RELAY GENPROTECTION FAILURE IN GAS TURBINES; NORMAL SHUTDOWN WILL OCCUR VIA TURBINE CONTROLS WHEN BOTH PRIMARY AND BACKUP GENERATOR
S PROTECTION. FAIL. IN'ADDITION, THE FAILURE OF ANY ONE (OR BOTH) OF THE GENERATOR PROTECTION RELAY WILL RESULT IN AN ALARM.
b u o a0 IMPACT.OF STATIC START ON B7T; FOR APPLICATION WHERE T60 RELAY RECEIVES INPUT FROM CTS THAT WILL SEE CURRENT ASSOCIATED. WITH
i 2% =y STATIC START (UNIT DIFFERENTIAL PROTECTION), THE T60 RELAY MUST HAVE 2 SELECTABLE SETTINGS, ONE FOR STARTUP. ONE FOR NORMAL RUN
- € .GTE) 32 S IVE UIRECTIONAL POWER G8d CONDITIONS, TCP CONTAGT 87TSSK IS USED TO SELECT THE STARTUP SETTINGS AND REVERT (DEFAULT) BACK TO THE NORMAL SETTING WHEN THE
. 2 Ot e SEuENCE e UNITIS NOT'STARTING. (L.E. TCP SIGNAL NOT PRESENT)
THOUT HIGH. WOLTAGE (EC A il v (36 Ui NE
o LCI/ENCITATION COMPARTIEN ™ e 7 DT OF STEF (LOSS OF SYNCH) ’ 080 JEST SWITCHES: ALL TEST SWITCHES WIRED TO THE GENERATOR PROTECTION RELAYS ARE ALSO LOCATED WITH THEM IN THE GENERATOR PROTECTION .
o GE COUIPMENT SCPARATELY W CLINTED o TREQUENCY G80 PANEL.
i) GENERATOR ECMPARTVENT 270E BUS DETECTION (NOT USED) CBO .
T AL KAREE £n Tt AL D ELECTRENIE CANTROLCENTER (PEECT) gk e R et e MEC SHORT CIRCUIT REQUIREMENT: CUSTOMER'S $YSTEM SHOULD NOT EXCEED 65,000 AMPS RMS SYMMETRICAL SHORT CIRCUIT CURRENT AT THE
o remme s © i 3D FARNICNEVTRALNDERVOLTAGE (VD PROTECTION) 681 MCC INCOMING TERMINALS. MOTOR AND HEATER RATINGS SHOWN IN THIS SKETCH WILL BE UPDATED TO ACTUAL RATINGS DURING REQUISITION.
i CODING Y 2N AAC CITAT ON TRANEI ME Y MI: .
5 €07 FINE PRCTEC TioN SRiD i ARSI i Ly hlks c INCOMING CABLE TO MCC SHALL TERMINATE ON COPPER BUS BARS. CABLE MUST UTILIZE STANGARD CABLE
o} LOAD SHAFT COMPARTMENT 50031 PHASE OVERCURRENT T80 CONNECTOR FOR TERMINATION.
% o e Er e o T REAY bt §256 CONTROL: AUTOMATIC CONTROL OF THE 525§ FEEDER BREAKER IS FROM THE STATIC STARTER' 5285 CAN BE CYCLED AFTER EAGH $TATIC START OR
file TCLINY RE AL TOR BREAHER FALURE (FORRETRIF) iy KEPT CLOSED FOR EXTENDED PERIOD OF TIME 8Y APPROPRIATE OPTION SELECTION AT THE TURBINE CONTROLLER HUMAN - MACHINE INTERFACE. 52SS CAN
iy EXCITATION TAANAFONER RET) PHASE TIME SVERCURRENT, VOLTAGE RESTRAINED 6o BE TRIPPED-FROM ANY EXTERNAL LOCATION OF CUSTOMER'S CHOICE INDEPENDENT OF THE AUTOMATIC CONTROL IN STATIC STARTER. ITJS, HOWEVER, GE'S
AL%P A e e WA - LUEE £ LoD FENERATOR XENR NEUTRAL OVEOURRENT RELAY T80 PRACTICE TO CLOSE 5255-ONLY FROM THE STATIC- STARTER AS A PART OF STARTUP PROCESS AND NOT FROM ANY OTHER EXTERNAL LOCATION.
J 5 ORY MOCIALE - WEE < DD e T3ENE U] AKS MISC
LLAS LI FUBL/A™OMIZER AIF MODU_E Hi3H S$IDE UINE CIRCUIT BREAKER MISC: STATIC START PRE-TRIF: ANY DEVICE THAT TRIPS THE ISOLATION TRANSFORMER SUPPLY POWER (SUCH AS 865S) WHILE THE STATIC STARTER IS OPERATING B
I CISTILLATE FLE . FOPWARCING SKID STATIC START SUPAL Y BREAKER MISC SHOULD BE GROLPED.IN TO THE PRE:TRIP NORMALLY CLOSED CONTACT STRING. THIS STRING SHOULD BE WIRED IN SERIES WITH THE 5285 STATUS CONTACT
‘._‘1_:2\ :‘/:{‘;‘:JT‘;::“‘IS :K‘NWEW”" RIIS 3ROLNG DETECTION <y AND WIRED INTO THE STATIC START,
- oee CTECTIQN PANEL CVEIVOLTAGE, NEJTRAL (GND PROTECTION) [cl:)
é‘u UREINE B INLET LOMEARTWENT PHASE CVERVOLTAGE 6o STARTING MULTIPLE TURBINES: UNDER NO CONDITION CAN TWO UNITS BE STARTED FROM THE SAME STATIC STARTER AT THE SAME TIME. THE STATIC START
ri] EvArORATIE Contem ampr VE fﬁi'fﬁ;ﬁrﬁﬁ;@fﬂ&ﬁfi‘é’f (Z':’TPCTH”F;E‘%Y g;ﬁc EQUIPMENT IS RATED TO SUPPORT UNLIMITED NUMBER OF SIMUL TANEOUS STARTUPS. EXTERNAL ELECTRICAL INTERLOCKS SHOULD PREVENT MORE THAN
1 HYDEDBEN GES DFVER R EALURE LOOHOuT Re e ONE GENERATOR FROM GE TTING CONNECTED TO THE STATIC STARTER.
“»14‘» ‘é_/;\‘jif"‘v“‘:;f’:gwww AKE (AP “ENCRATOR LOCKOUT RELAY. MISC STATIC START FEEDER PROTECTION: TYPICALLY, CUSTOMER 1S EXPECTED TO PROTECT THE STATIC START FEEDER (625S TO ISOLATION XFMR) FOR
e A acRes gmp TS PARE - (5 A Ton Lot ;;‘L—‘x u:; OVERCURRENT AND GROUND FAULT,
X EXCITER(EX2:00) ERATOR LOCKOUT RELAY MISC. AUX BUS TRANSFORMER SIZING RECOMMENDATION; RECOMMENDE®D MINIMUM SHORT CIRCUIT AVAILABLE: ON THE CUSTOMER'S AUXILIARY BUS IS 200MVA.
v FUELHEATING ST P ADVERTENT SNERGIZATIONLOCKOUT RELAY. MISC REDUCED AMOUNTS. OF BUS KVA WILL RESULT IN INCREASED LEVELS OF VOLTAGE AND CURRENT DISTORTION, REFERENCE IEEE 519.- HARMONIC.CONTROL
T AT LochauT ReLAY e AND REACTIVE COMPENSATION OF STATIC POWER CONVERTERS FOR ADDITIONAL INFORMATION.
IRANE OHMER UIFFERENTIAL T80 STATIC START GIRCUIT BREAKER / CABLE SIZING. CRITERIA: THE STATIC START LOAD IMPOSED ON THE POWER SYSTEM IS 3250 KVA STEADY STATEAND 8060 [
A TOR DIFPERENTIAL o KVA TRANSIENTLY FOR 2 MINUTES EACH START. THE STATIC START COMPONENTS ARE DESIGNED TO MEET THIS BUTY CYCLE WITHOUT RESTRICTION TO A
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LT CIF SERENTIAL 18 NUMBER OF REPEATED BACK TO BACK §TARTS. THE CIRCUIT BREAKER - & CABLES THAT CONNECT THE STATIC STARTER TO THE POWER SOURCE SHOULD BE
HEUTRAL GROUND DISCONNECT SVITCH MISC $1ZEO BASED ON THIS REQUIREMENT.
ST TART DISCONNECT SWITCH MISC
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’ GENERATOR CONTROL & UNIT PROTECTION = N IR
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< 158
- I & B8 | REVISED GEN & MISE ELECTRICAL DATA. |07-12:18 |l Ma/gsas|
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L REVISIONS
RELAY /METER / CONTROLLER v T
¢ | ReVISED 85,6608 G504 EX2100 AND 08-02-14fsLm2/5544
CONFIGU {0 NEXUS 1260,
& | revisen ceo. 08-07-14fsLm2r5529
e 27TN. 59N, 878 —pH1 | g @ .
120 VACT !Contrcl H2 z —
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— 24—+ +P2 L= VOLTSMERTZ ALARM e
F N 1250
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1 REVISONS
RELAY / METER/ CONTROLLER = — o Toes
CONFIGU RATION CONTD € | REVISED T60/T AND T60AJ. Ioa-oz-ulsw?/ssa
D
TT24.50, 57, f 24,50,
63pTX. 87T— HH1 S6T FROM GSU i 51, 87 10— @M)
FROM GSU el NEUTRL €T ‘“—'S)*E s S f—
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l REVISITING
LOCKOUT / AUX RELAY OUTPUT '-[ T o Tees
86G-1A CONTACT ASSIGNMENT CONTACT ASSIGNMENT l
; 86G-2B CONTACT ASSIGNMENT
CONTACTS FUNCTION |
CONTACTS FUNCTION
o—‘ T—o TRIP TURBINE & ALARM ()
7 ——— — ALARM © 86BF CONTACT ASSIGNMENT
o——{,/F——c} TRIP EXCITATION
© | f—= TRPS2GCOL® A\ - CONTACTS FUNCTION
s I — TRIPS2GCOIL#® N\
o— b—-—= TRPSGCOLM LN =
g o—l —o P AN o—{ /’F.—o TRIP TURBINE & ALARM
o—J/T—O BlOCK CLOSE 826 /N TRP GO —
- — e o BLOCKCLOSE 626 /N o—Jf—o TRIP EXCITATION
© o 1BF/526 o— b—o TRIPS2GCOIL# /N
86G-2A CONTACT ASSIGNMENT
86U/86T CONTACT ASSIGNMENT o f——o TRES2GEoiLe AN
CONTACTS FUNCTION CONTACTS FUNCTION ot BLOCKCLOSES26 £
i [E— }_._@ 1BF/52L AN
oo ALARM o 0—/{/1/—0 TRIPTURBINE & ALARM (= ; )
— - ] TRIE 820 CON #1 AN
o TRIP EXCITATION oo TRIP EXCITATION
o— b——= TRPSLCOLE I\
— TRIP 526 COIL #1 - o—J] b—— -
JAN TRIPS2GCOL® AN\ z .
o—Att——0 BLOCK CLOSE 521 ()
U—{ H’j TRIPS2GCOLR LN 0—{ I—O TRPs2GCOIL*2 N\ -
- ~ o | o TRIP 52AUX COIL#1 7
‘*“—,# } ,,,,,, < BLOCK CLOSE 582G / N\ 0—/*/‘/—*’ BLOCK CLOSE 526G N
o] fo TRIP52AUX COIL# LN
o——{ }—o 1BF 152G o o |BE/52G - —
— - BLOCK CLOSE 52AUX
86IE CONTACT ASSIGNMENT o—f f—= WPsLcoLE N\ -
[ pr— ~ o—-—-{ }——*o TRIP 526.COIL#1 OTHER GT UNIT/™\
o—A —o i 521 COIL#2
‘ CONTACTS FUNCTION o— TRIP 52G COIL#2 OTHER GT UNIT/
; JE Y — BLOCK CLOSE 52L | °
— r BLOCK CLOSE 562G OTHER GT A
i e ALARM S o foo 1BF/52L AN : L_'
o—r —o TRIP 526 COIL #1 A o b—o TR S2AUXCOIL#1 /N — b—-> IBF/62G-OTHER GTUNIT /1
— TRIP 52AUX COIL#1 OTHER 6T~
o { = TRIP 52G COIL #2 s 0—{ }——O TRIP 5260 coiL w2 LN
~ o b TRIP $3AUX COLE OTHER GT »
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o i © 18F/52G 0——{ ’—o TRIP 52G.COIL#1 OTHER BT UNITZ B } L
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ot TRIP TURBINE & ALARM (Y TRIP 52AUX COIL#2 OTHER GT
- = — A
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- - 3 ° REVISIONS
iZustamer f Chef
tomer ) Eners T © e MOTOR CONTROL CENTER (MCQC) £ TR )
CFeom lod fooan AL 10 hr REVISED MCC LOAD TABLES. 07-11-16j5LM21554
MCCTE-AC LOAD £.AC - LOAD gglesgc;‘llMcc LOAD TABLES & AC PANEL |67-12-19|5LM2r5545|
REFER TABLE MCCIE-AC : ) TABLE
| 5F AR ﬁﬁ\g%ﬁpﬁ:ggﬂ%ag%c? -ACMCC2-AC | 08-02-44|SLM2/SS45]
- b o) w ALEMTATCR
S VARE SFe ¢ | ; ~ A | | oueetiCE | SECONDARY pEVICE DEVICE DESCRIPTION vee. | RamiNg | uniTs | sTarTeR | BReaxer | EQUPMENT REVISED MGC1E-AC MCC -AC AND 08:03-17|SLM2/5545)
SR 1AELE
i — " — - = - REVISED MCC1E-AC AND MCC2-AC 08.07-14|SLM2SS45]
A Tt S o TR Ei) H 3 70 peE: REVISED MCC1-AC AND MCC2-AC. 08-12-05{SLM2/S543
i [Fre Protection COZ Corh Motor (Feederon 2.0 HE 30 -
Hydrgu iy Pump Motar £1 0 HE. 125 iQ
] wiiary Lube 0 Purin #1. a0 HE 200 10 AC PANEL BOARD # 1:120/240YAC. 225A. 60HZ, 10KA SYM. 30 CIRCUIT
v Genecator Aux; (Ol Pl 10 HE 20 i} BREAKER BREAKE EQUIFMENT
] fo—fi—a e mamMmTCE |utic Miy Seoaraior 1A 5 HE 15 A NuMBER| RATING LOAD DESCRIPTION LOCATION
| R g [Turaa Gear Motor 31 5 HE. 15 3]
- Ve AR LOB FEECC Air Congtigner £1 o 30 i g preaker
(S REFER ToBLE Alarm © 5 jonitors & Transducers fgntion
attery Charger #1 g 40 i
| are o] 30 SR
{ Fane! Ba70 Transformer 11 (400724 07120v) T 5 WA 50 T
~ooTMe2
| o % ABRMTOTCR MCC1-AC ; LOAD TABLE
NI 2AL LOAD
T T T REFER TABLE ’ DEVICE SECONDARY EGUIPMENT
| NOMENCLATUR DEVICE OEVICE DESCRIPTION TYPE| RATING | UNITS | STARTER | BREAKER | " (i ool
| NOMENCLA TUR
e FEY'E\Q i Gpace Reater- G enerator H 725 W
b BreR Soace Healer- Gonerator # 225 KW 1 15
| T MEFLDE LD Sogce Heater H 38 KW
o RerER TABLE Spece Healer Turbine. Comparntment HUmidity Cortrol #3A (1pn]  H 36 KW | »
(e m . Soace Heater Turbine C Hunidity Controf €38 (1phy] _ H 26 W
Shren FM \UL }1 128V0T BATIER Y immersion Heater Lube Ol Tenk #1 ] 15 KW
i Py Immersion Heater Lube O Tank #2 H 15 KW 3 70 %2}
} ’\ \mmersion Heater Libe Oil Tank#3 15 1
[Gpsice Healer Gas Vaive Humiglty Control #3 (1phd __H 6 K 15 LX
1 o DCPANELBOARD JSACAA— [Turhine Arr Iniet Eveporalive Codler Pump Motar 20 [ 50 E¥
REFER TaBLE Z2BL.1 Siid Coolig Air Fain Mistor Lubs Qil Skid £1 5 HP. 15 20
L 230Y-1 Conling Air Fan Motor Liguid Fuel Skid #1 HP 15 LENN
[Fuel orwarding-Skid PUmp # 1.Motor (1A for Turbine#-1 arid 1§ for,
M 56 HP 3 PE
MCC 5 RATIH LBMAR Y Turbing #21
Fuel Forwarding Skid Vent Fan Motor {FeederOnly) M 0% HP. - :
BnE MCCAE Fuel Hegling Stad Vent Fan Mtor (Feeder Qrily) M 05 HE - E
Reted voltage 450 ol ust Colclion Sustom Blower Molor (Foeder Qnly) M HP - ]
1200 ube Ol Corditiorier Metor (Feeder Only) ] i HE z - DC PANEL BOARD MCC1-DC :125VDC, 225A PANEL BOARD
Rated current 0 Amps 23K Tuibine Exhavst Frame Cooling Blower ] M 15 HE 4 o
Short ckt rating 85000 Amps 235 Load C Cooling Air Fan #1 M S HP 1 X BREAKER | BAEAKER LOAD DESCRIPTION EQUIPMENT
{ 3ph-3 wire Algi 1) Q L NUMBHER RATING LOCATION
Rated Frequency 80 Hz e Q 3] SR | Fire Protection Auxikary Rela N T
pare Q 33 SR [Compartment Lighting
|LEC/ExGTaton Parsl Board Feeder Brgker © 125 e s Audlary Montorihg Pan]
- {Fuel Heafing Skid Fuel Healer [Feeder Orly] 2] 750 R! S 500, ;
Bus # MCC1-AC
Rated voltage 480 Volts 3 TABLE
Rated current 1200 Amps o Contoi Paear 3
Sheort ckt rating 65000 Amps DEVICE SECONDARY EQUIPMENT pare. SR
i 3ph-3 wre NOMENCLATURE DEVICE DEVICEDESCRIPTION e [ paTme | unts | starmer | mreaker | ERENMEN T are SR
Rated Frequency 60 Hz NOMENCLA TURE ] pare SR
I ﬁa:e HeqtEr Lo bael H 20 ] I ‘SE 2 pare SR
N AR e M s i S 1) 3E A 1
Bus ¥ MCC2-AC Spare SR
Rated voltage 480 Voits = CO0E AL PN 0 "3 ]
Rated current 1200 Amnps B Siid Cadling Ay Fan Motar Lube OLSkd #7. 5 H W |
296N [Coaling Avr Fan Mator #7 Bearind Area # 7E ) by
Short £kt rating 65000 | Amps 12 P e Coolng AvFan 2: i ) -
configuration 3ph-3 wre BOFY2 20(V- [Cooling Air Fan Motor Liguid Fus]-Skid #: 5 A
Rated Frequency 60 Hz 83H0:7 234G tvidrauic Jupply. Purn Mot B0 P 1
HIQE LA Apdiany 2 10U P P
5 EEeAT FETT Lube Mist gegzv!gl i 5 28
us # MCC-DG AT 23T Tosing Exhous Frore Coolig Bowst 97 75 P 200
Rated voitage 125 Volts NG Coalng Air Ean¥2 3 P 15
Rated curent 225 " Amps F'IEECCArGCndmonerﬂ El)
'j‘ L KalluSt )
Short-ckt ratin, 10000 | Amps Bater Charuer £ o qg
Spare %
B Motor (F2eder Only 10 P 13
. SFOET JFuel Forvarding Sd Pume#? Major 500 T3 F) 100
LORD TYE [Water Wash Skid (Feeder Only) O [SEE SHEET 6THIS DWG 300
] [water Tijecton Skid {F eeder Oniy) O |S6E SHEET 6.THIS OWG 500
kLS | DC MGG LOAD_TABLE
5 | BEVICE TOUPMENT * ggFDF-2- PROJECT INCLUDES (1) PUMP COMMON TO BOTH GT UNITS WITH (2) FEEDERS,
" A AM : NOMENGLATURE DEVICE DESCRIPTION TYPE | RATING | UNITS | 'STARTER | BREAKER LOCATION (1) FEEDER FROM EACH PEECC. THE PUMP SHALL BE CONTROLLED BY A COMMON DUAL
i ! ] ey Seal O Fump Nt &1 W m 3 7 o0 STARTER LOCATEDIN GT UNIT #1 PEECC. STARTER SHALL HAVE MECHANICAL AND ELEC TRICAL
| SROC e qency Lobs O Pump Motor #1 M 20 HE s 226 i) INTERLOCKS TO PREVENT SIMULTANEOUS ENERGIZATION,

FACE LIKE Mokrrép
EATES FEEDER  H.HEATER
N MOTOR 4 PUMP
1+ TRANSDRMER
1 GTHFR TYPE OF LOAD :
8 7

NOTE: IF THE AC MCC RATING IS HIGHER THAN 600 AMPS, THEN TWO (2) INCOMING SECTIONS PER MCC

ARE PROVIDED. CUSTOMER HAS TO'PROVIDE AN EVEN NUMBER OF CABLES PER PHASE; EACH PHASE
CANACCEPT (2)#2 AWG - 600 MCM.CABLES.
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REMISIONS
PANEL BOARDS AND MISCELLANEOUS LOADS il Giarin S
A |REVISED WATER WASH SKIDS AND 07-11-18{SLM2/5545)
AUX POWER LOAD TASLE,
B[ REVISED' WATER WASH SKIDS AND 07-12-19]5LM2/5545|
AUX'POWER LOAD TABLE.
ADDED WATER INJECTION SKID TABLE.
REVISED 240V LEC PANEL BOARD,UPS 08-02-14 BiM2/5335
AND 240V EXCOMPT PANEL BOARD,
D b | REVISED LOADS POWERED BY CUSTOMER (08-03-17 Sum2/5548] D
AUX POWER AND WATER WASH SKID
TABLES TITILE.
3 LG BANZ BOARD [PV XMEE 1254 54A) POWERED BY MCC 1-ACIARPLICARLE EQR UNIT.I ONL) e, PAHIEL BOARD
BREAKER | BREAKLR 2 :]UKPMENY BREAKER BRFA\;R : LOADS POWERED BY CUSTOMER ALIX POWER
LUAD DESCRIPIION " LOAD DESCRIFTION EQUIPMENT
HUMPLR | RATIG . LOCATION NUMBFR | BATHG LOTATION OEVICE DESCRIPTION TvPE | RaTING | UNITS POWER SOURCE
125 {UEC Costnboian panel buand oy bivave 46DV AC level) ) T EX Compt,pantlbgard breaker (400VAC kvel)
. A Lt #1 oo iy car; T ED [A/C_Unit #1 (5 ton. iypical) 238K, Spaca;Heater Atomging Air Compressor Motar #1 H 200 W, A20VAC by Customar
R I Il S s 73 I 5 A o T T e TR VR G PR e 20601 pécior Hoator (o A0FD.1 T 104AC by Cusiofner —
i 4G Ti0rvA 4302407320 AL e 3 AC Y EX Carp Fan Thond (268 bevo - - = BEAK. A[:;:t ‘F"u"efgu?“v:‘;’:‘ :J’:{;y 1 Drive Viotor #1 200 HP :160\/“; by QUSIWi'
23%0&«1 Electric Heafer FUel Gas H 350, KW 430YAC by Zusiomer
240 LEC PANEL E0ARD (1PHASE BOHZ 3wWIRE 240M 201254 10k ARPPLICARLE FOR UNILINLG Y EL LT PANEL BOARD (1PHASE BOH, 3 EFOR UNIT-i ONLY)
BREAKER | BREAKER EQUIPMENT
L | ARk LOAD DESCRIPTION HauPuENT NUMRER | RATNG LOAD DESCRIETION LOCATION
q & LEC [oivbaton panel board nrciig breake L - Comptpaest brecke (M40VAC erel;
- Exate Lanrel z - ciAion TransTormer E:
2 2 »:;‘;nr}”r\a.w woiter Fan WATER WASH SKID 480V, 3PH, 60HZ; 65KA (POWERED FROM MCC2-AC SINGLE POINT CONNECTION:
Aste Fans )54 e e DEVICE SECONDARY DEVICE
Long atven esegiarizs Comeenen Feeane NOMENCLATURE NOMENGLATURE DEVICE DESCRIPTION TYPE | RATING | UNITS | STARTER | BREAKER
5 et g TIT Isare 23WK: 1 imme; sion Foaler Water Wash P [ 7 a0 c
3 erip e Sty (T € Compartent Smoke Detectors WK mme: sion Heate Water Wash 25 [0 40
2l ST LnkTaacear Spare Hr F "‘D - &ZE | T Turbne F Cempressqr Wash Yyarer Pyrip Motor #1 M o H> 2 4¢
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One line diagram number: 20701529 (C)

C902 Rev: 378A4584 (B)

Generator Gen-Info

Varname Description Settings Units
G_AppPow APPARENT POWER 358240 KVA
G_TV TERMINAL VOLTAGE 18 KV
G_Freq FREQUENCY 60 Hz
G_rpm RPM 3600 Rpm
G_PF POWER FACTOR 0.85 PF
G Ip CURRENT TRANSFORMER PRIMARY 14000 A
G s CURRENT TRANSFORMER SECONDARY 5 A
G_Vp VOLTAGE TRANSFORMER PRIMARY 18000 Volits
G_Vs VOLTAGE TRANSFORMER SECONDARY 120 Volts
G_VTnprim V.T. NEUTRAL PRIMARY 12000 Volts
G_VTnsec V.T. NEUTRAL SEC. 240 Volts
G_NtriCTprim NEUTRAL CT PRIMARY 14000 A
G_NtriCTsec NEUTRAL CT SECONDARY 5 A
G_Xd UNSATURATED SYNCHRONOUS REACTANCE 2.16 PU
OF THE MACHINE (Xd)
G_X'd UNSATURATED TRANSIENT REACTANCE OF 0.31 PU
THE MACHINE (X'd)
G_Phase PHASE ROTATION A-B-C(0)
G_VTCONN TYPE OF VT CONECTION DELTA(1)
LCI Started LCI Started
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DGP Settings
DGP Gen-Info
Varname Description Settings Units
G_I2 12 CAPABILITY OF THE MACHINE 8 %
G_lbase BASE CURRENT 1149055 A
G_KW REAL POWER 304504 KW
G_Mpow MOTORING POWER 1523 KW
G_Zb BASE IMPEDANCE OF THE MACHINE 1688 Ohms
G_Xds Xd (secondary) 36.47 Ohms
G_X'ds X'd (secondary) 523 Ohms
Setting# Varname Description Settings Units
101 UNITID Unit ID number 2907605
102 SYSFREQ System Frequency 60 Hz
103 SEL TVM Select Trip Voltage Monitoring 1110
104 SEL TCM Select Trip Current Monitoring 1110
105 SEL PRIM Select Primary/Secondary units Prim(1)
106 CT RATIO Current Transformer Ratio 2800
107 VT RATIO Voltage Transformer Ratio 150.0
108 COMMPORT Communication Port CUSTOMER
109 PHASE Phase Rotation A-B-C(0)
110 TIMESYNC Time Synchronizing source INTRNL(0O)
111 NUMFLTS Number of Fault events stored 3
112 PREFLT Number of pre-fault cycles
113 OSC TRIG External oscillography
114 NOM VOLT Nominal Voltage of generator 120 Volts
115 RATEDCUR Rated Current of generator 41 Amps
116 VT CONN Type of VT connection DELTA(1)
117 NCT RATIO Neutral Current Transformer Ratio 2800
87G
201 87G-TRIP Configure trip outputs 1000
202 87G-ALARM Configure alarm output 0000
203 87G-K1 K factor 2 %
204 87G-PICKUP Pickup level 0.3 Amps
46A
301 46A-ALARM Configure alarm outputs 0100
302 46A-PICKUP Pickup current (negative seq.) 0.23 Amps
303 46ATL14 Timer TL14 setting 2 Sec
46T
401 46T-TRIP Configure trip outputs 1000
402 46T-ALARM Configure alarm outputs 0000
403 486T-PICKUP Pickup current (negative seq.) 0.33 Amps
404 46T-K2 K factor 10
40-1
501 SELV2SUP Select V2 supervision of 40 ENABLE(1)
601 40-1-TRIP Configure trip outputs 1000
602 40-1-ALARM Configure alarm outputs 0000
603 40-1-CENTER Center of characteristic 11.06 Ohms
604 40-1-RADIUS Radius of Characteristic 8.44 Ohms
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DGP Settings
Setting# Varname Description Settings Units
605 40-1-TL12 Timer TL12 setting 0.06 Sec
40-2
701 40-2-TRIP Configure trip outputs 1000
702 40-2-ALARM Configure alarm outputs 0000
703 40-2-CENTER Center of Characteristic 20.85 Ohms
704 40-2-RADIUS Radius of Characteristic 1823 Ohms
705 40-2-TL13 Timer TL13 setting 05 Sec
321
801 32-1-TRIP Configure trip outputs 0110
802 32-1-ALARM Configure alarm outputs 0000
803 32-1-SQ TR EN Enable sequential trip YES
804 32-1-REV PWR Reverse power pickup 2.54 Watts
805 32-1-TL1 Timer TL1 setting 3 Sec
32-2
801 32-2-TRIP Configure trip outputs 0110
902 32-2-ALARM Configure alarm outputs 0000
903 32-2-REV PWR Reverse power pickup 2.54 Watts
904 32-2-TL2 Timer TL2 setting 30 Sec
51V
1001 51V-TRIP Configure trip outputs 0110
1002 51V-ALARM Configure alarm outputs 0000
1003 51VPICKUP Pickup Current CUSTOMER
1004 51V-TIME FAC Time factor CUSTOMER
64G1
1101 64G1-TRIP Configure trip outputs 1000
1102 64G1-ALARM Configure alarm outputs 0000
1103 64G1-PICKUP Pickup Voltage 5 Volts
1104 64G1-TL4 Timer TL4 Setting 5 Sec
64G2
1201 64G2-TRIP Configure trip outputs 0000
1202 64G2-ALARM Configure alarm outputs 0000
1203 64G2-TLS Timer TLS Setting 0 Sec
24A :
1301 24A-ALARM Configure alarm outputs 1000
1302 24A-PICKUP Pickup (V/Hz) 1.06 Per unit
1303 24A-TL6 Timer TL6 Setting 99 Sec
24T
1401 24-TRIP-ON Configure trip outputs (on-line) 1000
1402 24-TRIP-OFF Configure trip outputs (off-line) 1000
1403 24T-ALARM Configure alarm cutputs 0000
1404 24T-CURVE# Curve number (inv characteristics) 1
1405 24T-INV PU Pickup-V/Hz (inv characteristics) 1.11 Per unit
1406 24T-TIME FAC Time factor 6 Sec
1407 24T-INST PU Pikup-V/Hz(instantaneous) 1.18 Per unit
1408 24T-TL7 Timer TL7 Setting 2 Sec
1409 24T-RESET Reset Time 600 Sec
59
1501 59-TRIP Configure trip outputs 1000
1502 59-ALARM Configure alarm outputs 0000
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DGP Settings

Setting# Varname Description Settings Units

1503 59-PICKUP Inv. Function pickup Voltage(Pos. Seq) 132 Volts

1504 59-TIME FAC Time factor 7 Sec

1505 59-CURVE# Curve Number INVERSE(1)

1506 59-INST PU Inst-Pickup Voltage/Positive Sequence 240 Volts
81U-1

1601 UVCUTOFF Under voltage cutoff level for function 81 85 %

1701 81U-1-TRIP Configure trip outputs 0110

1702 81U-1-ALARM Configure alarm outputs 0000

1703 81U-1-SETPNT Set Point 57.00 Hz

1704 81U-1-TL8 Timer TL8 Setting 0.1 Sec
81U-2

1801 81U-2-TRIP Configure trip outputs 0000

1802 81U-2-ALARM Configure alarm outputs 0000

1803 81U-2-SETPNT Set Point Hz

1804 81U-2-TL9 Timer TL9 Setting Sec
81U-3

1901 81U-3-TRIP Configure trip outputs 0000

1902 81U-3-ALARM Configure alarm outputs 0000

1903 81U-3-SETPNT Set Point Hz

1904 81U-3-TL10 Timer TL10 Setting --- Sec
81U4

2001 81U-4-TRIP Configure trip outputs 0000

2002 81U-4-ALARM Configure alarm outputs 0000

2003 81U-4-SETPNT Set Point Hz

2004 81U-4-TL11 Timer TL11 Setting Sec
810-1

2101 810-1-TRIP Configure trip outputs 0000

2102 810-1-ALARM Configure alarm outputs 0001

2103 810-1-SETPNT Set Point CUSTOMER Hz

2104 810-1-TL15 Timer TL15 Setting CUSTOMER Sec
810-2

2201 810-2-TRIP Configure trip outputs 0000

2202 810-2-ALARM Configure alarm ocutputs 0000

2203 810-2-SETPNT Set Point Hz

2204 810-2-TL16 Timer TL16 Setting Sec
810-3

2301 810-3-TRIP Configure trip outputs 0000

2302 810-3-ALARM Configure alarm cutputs 0000

2303 810-3-SETPNT Set Point Hz

2304 810-3-TL17 Timer TL17 Setting Sec
8104

2401 810-4-TRIP Configure trip outputs 0000

2402 810-4-ALARM Configure alarm outputs 0000

2403 810-4-SETPNT Set Point Hz

2404 810-4-TL18 Timer TL18 Sett7ing - Sec
DIGITAL INPUTS

2501 SELBKDI1 Sel blocking action by DI1 BLK9

2502 Di3 TRIP Configure trip outputs 0

2503 DI3 ALARM Configure alarm outputs 0000
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DGP Settings
Setting# Varname Description Settings Units
2504 DI3 TMR Pickup Delay, DI3 Timer - Sec
2505 Di4 TRIP Configure trip outputs 0000
2506 Dl4 ALARM Configure alarm outputs 0000
2507 DI4 TMR Pickup Delay, DI4 Timer 0 Sec
2508 DI6 FUNC Define DI6 function EXTVTFF(0)
VOLTAGE TRANSFORMER FUSE FAIL
2601 VTFF Enable/Disable VTFF ENABLE(1)
ACCIDENTAL ENERGIZATION
2701 AE-TRIP Configure trip outputs 0000
2702 AE-ALARM Configure alarm outputs 0000
2703 AE-AE ARM Arming logic, Accidental Energization AND(0)
GROUND OVERCURRENT
2801 51GN-TRIP Configure trip outputs 0000
2802 51GN-ALARM Configure alarm outputs 0000
2803 51GN-PICKUP Pickup Current Amps
2804 51GN-TIME FAC Time factor Sec
UNDER VOLTAGE:27
2901 27-TRIP Configure trip outputs 0110
2902 27-ALARM Configure alarm outputs 0000
2903 27-PICKUP Pickup voltage (positive seq.) 108 Volts
2904 27-TIME FAC Time Factor 1 Sec
2905 27-CURVE# Curve number DEFINITE(2)
UNDER VOLTAGE 3rd HARMONIC:27TN
3001 27TN-TRIP Configure trip outputs 1000
3002 27TN-ALARM Configure alarm outputs 0000
3003 27TN-PICKUP Pickup voltage (3rd Har) - Volts
3004 27TNTL20 Timer TL20 setting - Sec
3005 27TN-FORWR-L Lower limit of forward power window - Watts
3006 27TN-FORWR-U Upper limit of forward power window . Watts

e Customer must provide the settings for functions 51V, 51GN and 81.

e For units that include 27TN in GE scope of supply, GE Energy cannot provide the setting
for 27TN until the site provides data collected during load test (for various active loads on
the machine for varying power factors). Machine will run without 27TN function initially.

’ GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWG NO
g CGEEnergy SCHENECTADY.NY | A 383A6540
DRAWN Ken Bina 10/20/2008
ISSUED Ken Bina 10/20/2008 SCALE | SHEET 6




.

o —T
3 7 5 nl 4 3 | o 20701529 1 [ c| 1
oo
= SescRmTIon oare | rereoveo
CHG'D STATUS CF DRAWING 10 a1
A FoR aPPRO VAL 01-08-17 | AD/ALK
g |CHG'D STATUS CF DRAWING T0
“APPROVED FOR CINSTRUCTIONT
SHEET 11
1. UPDATED REVISION STATUS BLOCK
s FAFDTDEED DESCRIPTION CF REVISION E
g - = - e _ N . SHEET 2
REJAY & OFVICE NOMENCI ATURS EXCITER FUNCTIENS EQUIPMENT | TICATION <FY 1 CHG'D THE RATING OF THE EXCITATION D
(SEL GPP ELEMENTARY FLR wDDITIONAL LETAIL L lmasrgmee
PE0-C> TRANSFIRMER CIL TEMPERATURE ALAM B0EX GLOBAL ALARM OUTPUT RELAY £x ] EXCITER <Ex2K 5. RDOED. CENLRATOR TESITN NUMBER [N
27RS-1.2  SYNCH JNDERVILTAGE RILAY (HGALD) 64FA/T GENERATOR FIELD GROUND ALARM / TRIP EXCTATION TRANSFORMER PPTY CENERATOR RATING ki
SESESTEAM TUREINE ST VAL VE | IMUL SWITTH S4EX TRIP DUTPUT RELAY ’ 3 ANoep o CuSIOME R T8 e 11708
INSTANTANEOLS OVERCLURRENT RELAY (MDPATANACIRL) REGLLATOR A & B o EE‘DEQUIPME'ETE MOUNTED SEPARATE 6 GHOD SusTONER. BOUNDARY LINC 10 INCLUDE 2-16-21] AD/ALK
EXCI"AT:ON “RANSFIRMER SUPPLY BREAKIR AVR  AUTOMATIC VALTAGE REGULATOR Cautod M PACKA - M
TRANSFIIMER Cib PRESSURE RELIEF FCR FIELD CURRENT REGULATOR @ GENLRATOR PROTECTION PANEL (GPP) R REVISION STATUS BLOCK
TRANSFIIMER LIGUID _EVEL GAGE PSS POWER SYSTEM STABILIZER ®  GENERATOR COMFARTMENT 2. REVISED CUSTOMER DETAILS.
. T ENI i2 1 ¥ ¥ RCC REACTIVE CURRENT COMPENSATION 3. ADDED DESCRIPTION CF REVISION .
INADVERTANT ENERGIZATION FREQUENCY RE_A REC REACTIVE CLRRENT COP P GENERATOR BUSHING ADDED DESCRIPTION CF REVISION €
GENERATIR LLCCKOUT RELAY IHEAGLV 6NO, 8BNC» CEL OVER ';C[TATIDN LIMIT SHEET 2
CENERATIR LLCCKOLT RELAY (HEA&LV &N, 8HC: . = e 1. REVISED GENERATOR LINE SIDE CT's,
INADVERTANT ENERGIZATION LOR (EAGIV 6NO BNC) V/Hz VOLTS per HERTZ LINIT ©  TURSINE CONTROL PAKEL (TCP) AND GENERATOR PHASE SCOLENCE 08-07-07] SK24/RES
N A 26£x BRIDGE OVER TEMPERATURE ALARM / TRIP A CUSTOMCR'S EQUIPNCNT
CUSTOMER GSU LOCKOUT RELAY 3 3
! R 276X AC/DC SOURCE UNDERVOLTAGE ALARM
960¢ ) TRANSDUIIR (5r=WATTS,VARS 60EX VT (VTFF> FAILURE ALARM ,/ TRANSFER / TRIP VT COMPARTMENT
PROTECTION MODULE NEUTRAL GROUND DEVICE
24X V/Hz ALARM/TRIP STATIC EXCITATION COMPARTHEN!
40£X LOSS DF EXCITER TRANSFER / TRIP
Lpsr 47X BRIDGE AC PHASE UNBALANCE ALARM / TRIP
e L FsOBaSU: Bk S9EX DVERVOLTAGE ALARM / TRIP
vopeL L STULESHEIN 60EX VT (VTFF) FAILURE ALARM / TRANSFER / TRIP c
LSTANCE 3
e e FLSE FAILLRE 76EX OVER EXCITATION ALARM / TRIP
NCTES:
P -MET G 3
- LEND NGP TIGITAL GENERATOR PROTECTION Jo. DENERATOR DIGITAL MALTI-HETER (GEN T CNEXUS 1250
TUREINE CONTRL. S7YSTEM HUMAN MACHINE' NTPRFATE DGPS4A4BA :
LICHINING ARRES CR _ * vOLTS
SpaRE 2447247 VOLTS PER HERTZ ALARM/TRIP 3@ PHASE -PHASE AND >HAST -NELTRAL
PTIONAL ALTERNATI/E 27G GENERATOR UNDERVOLTAGE o aMPS 30
. e : 32-1 REVERSE POWER
IDFP ;]ESC;LREE[}\TRA 40-1,40-2 LOSS OF EXCITATION * TREGUENCY. WV, MVaR, of,
TYPICAL 4647467 NEGATIVE SEQUENCE ALARM/TRIP : . : le=
of ) S1V SYSTEM PHASE FAULT BACKUP To. 4 TO 20mA ANALLIG JUIPULS FLUR MW, MVAR, PR,
EUSTERER TERVINATIIN POINT 396 OVERVOLTAGE RLY FREG AS WELL AS CTHER TURBINE PARAMETERS
5461 GENERATOR STATOR GROUND FAULT ARE AVAILABLE AS TIELD SELECTABLE OUTPUTS
74C) DGP ALARM OUTPUT CONTACT OUT OF THE TURBINE CCNTROL PANEL;
£1-1/810-1  UNDERFREQUENCY/OVERFREQUENCY SEE MLI 4108.
94575 ggs[?:'{fRﬂD%[;F%REETITA\ETRLY (0GP 2 GENERATIIR PRUTELCTINN REUIRES O NIRMALLY [PEN
< UTPU NTA AND <3) NORMALL” CLOSED CONTACTS FOR S2G STATUS
VTFF VOLTAGE TRANSFORMER FUSE FAILURE
3. VT'S ARE NON-DRAWOUT
4. BREAKER FAILURE PROTECTION !5 FECOMMENDED AS B
PART OF THC CUSTOMER SYSTCM
S, ALL LOCKOUT RELAY (86) FUSES ARE MONITORED BY ALARM
TO TURBINE CONTROL PANEL. THE 125WDC GENERATOR
PANEL POWER SUPPLY IS MONITOSZD BY ALARM IN o
THE TURBINE CONTROL PANEL w
6. THE CRITICAL CONTACT OF THE DGP WILL INITIATE A 8
SIGNAL TO BEGIN NORMAL SHUTIOWN HOWEVER, IF
THERE IS A BACKUP GENERATOR PROTECTION (DGP/ »
SR489/BECKWITH), NORMAL SHUTDOWN WILL OCCUR =1
ONLY WHEN BOTR DGP AND RACKUP FAIL s
=
@
N
<
nevamars | L]
STEAM SL 2707605 oF sheets
ST DL 2507605 s of
[EMPIRE GENERATING PROJECT
vL ITEM FO49 |13-57.5T6-001 -
UNLESS OTHERWISE SPECIFIED SIGRATURES DATE m‘::ﬁmxﬁ'ﬁﬁm e
DINENSIONS ARE IN INCHES oaawe AL KENDALL | 01-05-31 @GE POWER SYSTEMS ‘GLORAC ROWER PLART SYSTND DEPARTNENT
ToLERANGES O e e
eLoechms 1 owoes_ADHAR | 010531
Hetraal onis e MacLAUGHLIN 01-05-3% LINE DIAGRAM
" g
@CDPVRIGNTZﬂﬂlGEMERALELEC‘INCCOMPANV FRACTONS ¢ V4 uswo A LKENDALL | 01-05-31 ONE N G
PRouECT
PROPRIETARY INFORMATION-THIS DOCUMENT CONTAING o NiA N/A
THIRD ANGLE PROJECTION PROFRIETARY INFORMATION OF GENERAL ELEGTRIC EMPIRE GENERATING PROJECT Py 10531 'F“I‘RSL(M‘:“DE FOR Mn:f’1ZM|ﬂ72 F04%
COMPANY AND MAY NOT BE USED BY OR DISCLOSED TO WADE FoR 207D1 529
R - OTHERS, EXCEPT WITH THE WRITTEN PERMISSION OF weoumcn NIA NIA '
BENERAL ELECTRIC COMPANY. LG CONSTRUCTORS, INC
comms  NIA NA_ | '~ NONE | Jovert 1
8 DT-7N ‘ 7 5 * 4 3 2 ‘PPF N 12M1072 1
IPSS1014




8 7 6 5 ¥ 4 3 | [6[ 207p1520  [7 ¢ 1

] 3

6251002

ENEA

REvsions
I Rev DESCRIFTION oA | ApPROVED
T0 CUSTAMER FOR DESCRIPTION OF RE /ISIGN SEE /
QUITCHYARD B , 02-10-21| AD/ALK
1 VT VD SHEET 1 OF DRAWINC
s A FOR DESCRIPTION OF RE'/ISICN SEE 08-07-07/SK24 /RES
10 CUSTOMERS | | 3¢ c SHEET 1 OF DRAWING
STSTEM ek E CUSTOMIR MyST SUPPLY A 12
< L VI SIGNAL THAT MATCHES THE
UINE 8 ANGLE AND MAGNITLDE
____________ a5 RS PR ren
1 @ 10 oz
{
paN i
. y I
i 4160V SWITCHGE AR ‘ ‘ i
- |
| | | | 1 CUSTONER
I | | SEE MOTE 3 | il S o
VT4
‘ | 18,000~ 120V |
| PLPYH | -
| | | e
,,  _ -
aTER/S ‘ | I POVER SYSTEM FUNCTIONS i
— ! | TN S |
- - NovOL us vou
FROM CUS“CMER | 18000120V | Soaen «\%/ ® 1
!
/ a: SYNCHRONIZATION:
| 1A% ! AUTD, MANUAL }__—'%Esg
I R S SYNGH CHECK
CXCITER
. R DATA LENK
GENERATOR RTD MONITORING
I ALARM, SHUTDOW !
___= | \
EXCITATION ,
TN R ceP DISPLAY, EXCITER CONTRO. !
1i6lcy - 200V
. ERG SEE NOTE 1o
' N < }?iqf” B et » ®
H ! S atazy 1 Nexus 1250
[ /—\
GEN Yay
TRIP 520
‘\ UMM 0~ |, 2 —] }7 r:lw zn‘mze
[ o — A_ARM
i € o TRIP EXCITATION €418)
e —_— - —_— - E— T sl 96661 [S) G‘G‘égg T INITIATE BKR FAILLRE
)i g i R o e s
i b= anRoL sast . RI> 520
32-2
| - . | 2461
| AC Tl e T A/ LT 42 i ey I F—— ALARME)
€3 T34 TYPICAL) €5 TON TY2ICaL) CONTa ]25\/DCA sace
f-— - 4
o S SR S TP L
‘ 0 1 By ‘ @ 14,0005 32221
! sgov, e ! Ters 19a19c FROM LINE v LALCEE E
! | 1254, | I SIDE CT°S) 8- 9462
i P <= “Rip f-— - 2
| b Deeaes a1 e 6? @ @ 0005 Y 10 e @.._ — F——sr
MRy wppes T SEA/AUX sacx TS 16.17,18 .TNIS SH 7463 .
‘ i o o ® B mrssmgenz
- = 86G1 [ 4A e
h | ! 4 e - ¥ A ® . @1a 7 L ALARM &
Bu-2a0s:200 L S I 3>~ 14,000/5 10 cusioes £ gat o .
t [ (34 0EX |- €18 12.44.15 Tt CUSTOMER ™ 748 e .
’ ‘ b XA | rats 14, et b TRIP 526 e — —— ?E?&i‘é CURRENT
L exem : B :: = | o P w
&8 w0 74
' ‘ GEN 3 (aererator) RIS o e aake S 8101~ e ALARM €3
. - A
| 3] ‘o’?(]s__‘,, ——ETH R | | | TR ) CRITICAL
20 : . ~ DGR FAILURE
| - | T NIRRT e AR 3 ALARY seLrotes = NI 1ATE NORrAL
e e SR ) I a00 — sk Y P TEfCAEST < NON-CRITICA R
AP AT VENT " ‘ ! BASE DTS 1,83 ﬁﬂ‘”hﬂ PN < . e ALARM
CoupazIMN ~y = COMPARTMENT | % B85 a0 w2 F ~
RECEFTALLES 20 20 Ll I 3 mn Aezn FT_ELEVATION PWR SUPPLY| O L ERe PWR SUPPLY
! HAC - . —~ COMPARTMENT ! N 353,000 s g — e aLarn & ® 4
| coIROL T T YT, SHIKE DETECTORS o T 83 DPCTS 456 a0 A
, = LPS0 @)l 125VDC
— ¢t o §R i o ALARM (S
) _Nj 15 | : 18 T 140005 g v - ©
' [0 N M SIGN NN 63471094 10 CSTOMER 4P CTS 789 pisIAL * 4 a
| GENERA N ses
| PROTECT mn’ Rs232 -4
L4 !
I VB, TATE REACHES
ExC TATID MAXIMUM
TN THE I
oF T , 12000~ ET‘UPV
NEUTRAL GROUND NOTE: STEAM SL 2707605
T RELAYING CT AZCURACY CLASS: C800 ST DL 2907605
M ~
s METERING CT AZCURACY CLASS: 0.3-BL8 ML ITEM F049
21 1
A ®3 92 ot (©) cormamn non aeman T T a [T L e
\
22 PLAN VIEW L ———
143 PROPRETARY FOTMATON G
AR |2 =D 207D1529
.g uszn BY'OR DISCLOSED T0 OTHER. e A LKENDALL
GENEAAL ELECTRIC CoMPANY o AL RERDALL s NONE = F]

8 DT-7N | 7 6 5 f 4 3 I 2 ‘ ore e e 4




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80

