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RESPONSE TO NRC QUESTIONS

New York Power Authority




Response to Question 1, Parta




equipment cooling, and other operating equipment. Using thes 2 normal shutdown load vai.ies,
the load center bus voltage is 628 V, which is within the motor desiyn range of 546 10 633 V.

TABLE 1
Normal Shutdown Loads
Transformer (MW) (MVAR)* (MVA)
T.2 39 34 52
T3 56 45 7.2

*megavolt-amperes reactive

Response to Question 1, Part b.

The normal maximum voltage of the Cffsite Preferred System is 121 kV. This is based on the
Niagara Mohawk operating guideline of + 5% for the 115 kV lines which is the continuous voltaje
rating for this equipment. Niagara Mohawk limits voltage under normal conditions to 120 kV (See
Attachment 5.)

The Authority used the 122 kV value to env-iipe the voltage calculation (Attachment 2), not to set
the maximum grid voltage limit. The Authority commissioned this study in response to an NRC
letter issued Auqust 12, 1976 requesting degraded vollage information. The results of the study
were included in an update of the FitzPatrick Final Safety Analysis Report in 1982.

Response to Question 1, Part c.

The Niagara Mohawk Regional Control Center monitors and controls the 115 kV grid. To maintain
reauired 115 kV levels, the Center can adjust load tap changers and/or generation facilities. The
FitzPatrick operators routinely monitor the 115 kv grid voltage. In addition, the FitzPatrick plant
computer mor itors the 115 kV buses and is set te alarm in the control room on high voltage.

Response ‘o Quest'on 1, Part d,

The Part a response shows that the Authr.ity does not operate motors &t 1,13 pu. Under no-load
conditions with a grid voltage of 122 kV only 1.102 pu (575 valt base) xists. See response to
Question 1, Part a.

Question 2.

a During the pa.. two years the NRC and NYPA have discussed the 25 degree phase snift
between the Normal Power Supply (NPS) (.., the main generator and T4) and the PPS
when the Main Generator is above some power level and near full power. This phase
shift was the reason for the request to eliminate the TS requirement to manually transfer
one safety division to the PPS when the emergency diesel generator (EDG) associated
with that safety division was inoperable.

b. Provide details of all current operating conditions, including testing and emergency
conditions, which require mz.aual transfer,




Response to Question 2, Part a,

Niagara Mohawk has permanently instalied a power transformer between the 345 kV system and
the 115 KV system at the Oswego steam station, By connecting the twe systems near the
FitzPatrick plant, the phase shift between reserve power supply and normal power supply has
been virlually eliminated. Niagara Mohawk has obtained a spare power transformer to be used to
Hack up this transformer as well as other transformers in the system. This ensures that the phase
shift can be kept at almost zero.

Response to Question 2, Part b.
A manua! transfer is required during planned and controlled sihutdowns and start-ups </ the plant.

Currently, the Authority also performs a manual transfer during the monthly full load test of the
emergency diesel generators. The Authority tests ihe diec ls in paraliel with reserve power.

There are no emergency conditions that require manual tra fer.

Question 3.

Provide details of any long term corrective action, such as automatic fast transfer, that is being
considered to improve the overall system raliability.

Response to Question 3.

The FitzPatrick plant has a good record of system reliability. The plant currently tias automatic
transfer capability from normal to reserve power. The Authority is not considering an automatic
transfer scheme which would be initiated by the perator. Such a design would not improve
reliabi''ty, because:

a Niagara Mohawk Power Corporation has made system improvements to the 115 kv
system. They have installed a trensfor ner which has reduced the phase angie between
115 K\ and the 345 kV system to almc *( zero. This removes much of the risk of circuit
breaker trip as # result of circulati ._ ~urrent during a manual transfer.

b. An automatic trangfer system affecting four circuit breakers, would be complex and costly.
It would not improve reliability. On the contrary, reliability would be reduced, because
more devices would be introduce  © the fault tree, and additional equipment would
need to be maintained and calit - 1. The Authority discussed these issues with the NRC
at a meeting at NRC headquarte. 0 Rockville, Maryland in March 1988.
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Question 4.

Provide details on the coordination of the FitzPatrick reactor operations with the system load
dispatchers, during all seasonal conditions, 10 assure that the PPS is adequate to provide power
{0 the unit's safety-related buses and loads.

Response to Question 4,

The Energy Control Center (ECC) iri Marcy, New York Is the dispatch and control center for the
Authority, As described in the Authority's Opera'ing Policy 10 (Attachment 3), the FitzPatrick
plant follows the ECC's operating direction and keeps the ECC informed of operations such as:

(o] Unscheduled events including changes in plant status, loss of transmission lines, breaver
operations, oscillograph operations, 'oss of any equipment that might affect plant
operation, and power deratings.

Q Plant restosation 10 service or output change.

(o] Operation of all transmission line and plant breakers except those out on ciearance.
0 Removal of bulk power equipment from service.

0  Any change in the generation sohedule.

0 Exceeding maximum normal rating by bulk power equipment,

0 Any condition that could signifi~antly affect the bulk power system or plant operation.

For all seasonal ¢ .nditiung, four groups coordinate reserve power. When a change in resorve
power occurs, the identifying or requesting group makes at least two contacts. This ensures
coordination and dissemination of information.

The FitzPatrick control room contacts the Nine Mile Point 1 control room and the Autherity's
Energy Control Center.

The Authority's Energy Control Center contacts the FitzPatrick control room anc the Niagara
Morawk Regional Control Center,

The Niagara Mohawt iegional Control Center contacts the Authority's Energy Controi Center and
the Nine Mile Poirit 1 ontrol roorr:.

The Nine Mile Point 1 Lontrol room contacts the FitzPatrick control room and the Niagara Mohawk
Regional Control Center,

As a member of the New York Power Pool, the Authority cbserves the requirements of the New
York Power Pool Operating Committee Manual Operating Policy 1-16 (Attachment 4). This
Operating Policy defines the various operating states of the bulk power system and delineates the
authority and responsibiiity of the New York Power Pool members for each of these states,
Should the system depart from the normal state because of capacity deficiencies, energy
deficiensies loss of generation or transmission facilities, voltage levels (including overvoltage),
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fuel emergencies, or air poliution episodes, the objective is to return the svstern 1o the normal
slate as quickly as possible,

This Operating Policy has been in etfect since June 26, 1989 and has generally functioned well,
However, in the past month, the FitzFatrick plant experienced an incident during which Niagara
Mohawk removed a line from service under non-emergency conditions without providing the
Authority with prior notification. The Authority plans a meeting with Niagara Mohawk to resolve
this problem.

References:

i

NRC letter, D. E. LaBarge to J. C. Brons, dated May 18, 1990, “Reliability of Manual Bus
Transfers batween Onsite and Offsite Power Supplies - James A. FitzPatrick Nuclear
Power Plant.”

NYPA letter, J. C. Brons to NRC, dated September 4, 1990, “Three-Phase Bolted Fault,"
(JPN-90-060).

Niagara Mohawk memo, C. Nadeau to P. Nelson, dated November 30, 1990, agreed to
maintain bus voltage at Nine Mile Point no higher than 120 k', under normal
circumstances.



ATTACHMENT 2 to JPN-90-077

VOLTAGE CALCULATION

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50-333
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!':ATIOR smncs &#Emm IMPEDANCES CKECKED BY J
X Q000000068268x0 PROGRAM ICATION NO.

DATE (& 2
J0B ORDER MO, |1B2§ /O CLIENT PASANY PLANT FITLFATRICK
RUN WO. ® g1e2 WG ATz 9-17-76
\ ¢ 1. _ 22,40 MVA, TOP PRIMAKY RATING
¢ ® 2, .84 WATING MOLTIPLIER (Use 1 for OA or FOA, 0.75 for OA/TA,

, 0.6 for triple=-rated)
. 9, 747 MVA, HIGHER VOLTAGE SECONDARY TOP RATING ({X WINDING)

&, 14,91 VA, LOVER VOLTAG SECONDAXY T0P RATING (Y WINDING)
., ~ PERORNT IMPEDANCE, %y y, ON SECONDARY LOWEST NVA BASE
| ke, . PERCENT IMPEDANCE, Zy.y, " " " non
| . (.0 PERCENT IMPEDANCE, Zj.y, ON PRIMAKY LOWEST VA BASE
a8, 701 PERCENT IMPEDANCE, Iy.y, " " LI
L9, 11,4y PRRCENT IMPEDANCE, Zy.y, " " "o
10. 2y PERCENT DMPEDANCE, 2y , " " " non
g 11, 671 PERGRNT DMPEDANCE, Iy , " " nooonom
12, (.75 [PERCRNT DMPEDANCE, Iy , " " nooomo
5. __2.17 PERCENT INPEDANCE, Zg.x, ON SRCONDAXY LOVEST MVA BASE
6, 4,67 PERCENT TMPEDANCE, Zy.y, " " " nom

* 13, _194.00 M., SRCONDAKY LEADS, X WINDIRG

& 14, _175,00 7., SECONDARY LEADS, T WINDING
¢ 15, 4,16 KV, RATING OF X WINDING
# 16, 406 KV, DATING OF Y WINDING

o 17, ,001296 ¢ 4 ..008200 OHMS PER PHASE, X WINDING SRCOWDARY LEADS

w¢ 18, _ 006480 4 4. .002260 ORMS PER PHANE, Y WINDING SECONDARY LEADS
19. “OM ™, ZH ST

20. _Q000A3 & 3. 008188, PV Ly + SRCOMDAKY LEADE~t— ON 1 MVA BASE

21, 000755 44 00k0k6. PYr Ty * SROOMDARY L -
| & C * 22, 104c. NVA, OTHER LOCAL LOAD ON PRINAKY SOURCE

® 2%, 100 2. MVA, MIN, 1epaQ MAX, SHORT CIRCUIT WROM PRIMARY SCURCE

* Inpuyt by enginear “* Raviewed by enginser
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DATA SHERT 18

2.000000006690ex0

o8 ORDER WO. (182§, |0 CLIENT PASA Y PLANT FITEPATRICK
W, 2 B__ WG ooam _29:0:06

1. 14L0 MVA, TMARSPORMER X WINDING NIK. CONTRIBUTION 70 BUS FAL...

2, 1453 NVA " Y WINDING " “ "
MAXTMIN SUSTAINE) LEVEL OF NO-LOAD PRINARY SOURCE VOLTAGK:

3, _106.06. PERGENT OF NOMINAL VALUR

4, _ 95,80 PERCENT, MIN. VALUE COL. 7 TO SATISFY LOAD CENTER SUN. R2Q'T
5, 215,00 KV, NCM. ¢9.329900 KV TAP, PAINARY

® [¢4)

106,00 121,99 1.0607 1.0624 105,73 1.0625 105,76

103,47 118,99 1.0346 1.0361 103,11 1.0362 103,13

1.0174 1,0147 101,38 1.018% 101.39
+9999 1,0011 99.61 1,0012 99.63

101.75 i17.01
100,00 113,00
NITd TAP: 116,00
106,00 121499
103,47 110,99
100,87 116,00
100,00 115,00

1,0607 1,0901 108,51 1.0903 108,52
1.0346 1,0631 105,81 1.0632 108,82
1.0086 1.,0362 103,12 1.0363 103,13

/9972 1,0272 102,22 1.,0273 102,23

FULL LOAD:

106,08 121,99 1.058% 1.0630 in3,.81 1,0361 103.11

100,00 115,00 9980 +99A3 99,34 9691 06.42
95.00 109,29 +9480 +9449 93,99 9138 90,83
29.17 114,04 .0097 . 9895 98,45 0599 03,30

101.7% 117,01 1.0155 1.0170 101,20 +088% 98,35

NEW TAP: -AE930W :

106,08 121,99 1.0589 1,.0%7 102,98 0

100,00 115,00 <9980 9713 96,66

101,75 117.01 1,0156 9897 98.48 9602 . .

103,47 116,99 1.0328 1.0076 100,27 9788 97.38

PLIOHT LOAD" 4is 1 MVA per seconcary
Columns (1), (2) and (3) are on nominal primary voltags base
Columna (4), (5), (6) and (7) are on motor naweplate voltage base

SR = T -~ _~



~(

I¢ 6i‘ U, 3
DATA SREET 1§ E 77
.

CHZCKED BY EE?L/
X Q0000000656 74x0 DATE /
Jos oxogr wo. [/82§ )0 cLimer PASK Y PLANT FITRPATRICK

RUN WO, _ 9152 WG DATE _9.(2-7¢
1, 0,20 MVAAT PY = 85 LOAD OR X WINDING CHRCKED BY

2, 10,29 MVAATPY = g3 LOAD OK Y WINDING DATE
3, _G.49 MVA AT PT =~ g3 OTHER LOCAL LOAD ON FRINAKY BOURCE

4, SEUTD. KV PRINARY TAP

[$Y) T

AT BPRCIFIED LOADS: |
106,00 121.99 11,0592 1,0408 103,56 1,0262 102,13

100,00 118,00 H 0984 9778 97.29 0624 95,74,
95,00 109,25 L0486 L9260 92,11 L0096 90,46
99,76 114,73 H L0961 9784 97,08 , 9600 0%,50

101,75 u7.01  J1.0189 ,0059 99,10 L9808 97.59

103,47 118,99 fi.02:1 21,0137 100,87 . 0989 99,39

Columns (1), (2) and (3) are ou nowinal primary voltage base
Oolwene (4), (3), (8) and (7) are on wotor nameplate nl.u.l bars



e

1l e#F 3‘;

: EY
DATA SHEET 20
TATION SERVICE SYSTEM CALCUL
5 FRER-/TNDLING TRANSPORX
JOLTAGES DURING MOTOR §14 CHECKED BY (324
XQQ0000002528x0 ~ PROGRAN VER! oW DATE 44.&""‘
Jop oxDER Wo. [/ 820 cLixNr PASNY PLANT FIT2PATR (e
RN, 9282 . B WO DATE _9-11-7¢

1, EIUT00 KV PRINARY TAP

2, 1250 HORSEPOWER MOTOR BTARTING ON:
Y. Y VINDING

4,__1028 ANF., LOCKED ROYOR CURRENT
$.___06,20 MVA PRIOR LOAD ON X WINDING
6,_30.29 VA PRIOR LOAD ON Y WINDING

+ 300000000000 ¢

106,00 121,99 N 1.0%9 1.0412 103,63 0789 96,40

100,00 18,00 JI ,9986 L0786 97,16 9179 90,29
95,00 109,25 L0486 ,9209 92,19 8673 85,24
89,85 103,33 N .0972 ,0738 86,85 L0150 80,00
101,75 117,010 f1.061 ,8966 99,17 9355 92,05
103,47 116,99 f1.0333 10144 100,94 9528 93,78

Columns (1), (2) and (3) sre ou nominel primary voltags base
Columns (4), (3), (8) and (7) are on motor namaplate veltage bese



iy

v

or

ol g . £-77

-

TATION SERY ndcxw__
X 00000000802 Sax0 PROG! DATE /¢ (
JoB ORDER WO, [[B2S5, 10 CLIENT PASA Y PLANT [(TZPATR(CE
RON NO. *gi%3 BY w G DATE 9 -/7-76&

1o 22,40 MVA, TOP PRIMARY RATING

. g4 RATING MOLTIFLIER [Use 1 for OA or FOA 0.75 for OA/TA
y , 0.6 for trtph-nt«.!] '
s, 147 MVA, HIGHER VOLTAGE SECONDARY TOP RATING ((X WINDING)

b, 1491 MVA, LOVER VOLTAGE SECONDAXY T0P RATING (Y WINDING)
s,  pERCENT IMPEDANCE, Zy.y, ON SECONDARY LOVEST MVA BASE

P e lnand

6. _ PERCERT DNPEDANCE, Zy.y: " " nooomo.

R i

| 7. (.gn PERCENT IMPEDANCE, Zg.x, ON PRIMAKY LOVEST MVA BASE

L

a. mm wu’ z“.r. " " " " "

9. 1,40 PERCENT DMPEDANCE, Zp.y, ' " noowon

10. 24 PERCENT IKPEDANCE, Zy o " " nooonow

§1. .73 PEACENT TMPEDANCE. Zyx . " noowo.

12, (.76 PERCENT DOTDANCE, Zy , " " nooomo.

s, a4y PERCENT DIPEDANCE, Zg.x, ON SECONDAXY LOVEST MVA BASR
6. 4Gy TERCKNT IMPRDANCE, Zg.y, " R B

13' _mn_ "o; "W w. ¥ “nm
1. _J25.00 7., SRCONDAK! LEADS , Y WIKDING
15, 4.6 RATING OF X WINDING

16, A6 KV, RATING OF Y WINDING
17. 001796 + 4..008200. OKMS PER PHASE, X WINDING SECONDARY LEADS

18, _.00CA00 & 3..007260. OEME PER PHASE, Y WIRDING SECOWDARY LRADS

20, 000863 + 3. .006168. PY» z,ummmu O 1 HVA BASE

21. 000255 +.4 .0QK06E. pu, %y + SRCONDART LRADS
22, _ 1649 M7A, OTHER LOCAL LOAD ON PRIMAXY SOURCE

23, __u0aa. VA, MIN, 13000 MAX, SRORT CIRCUIT FROM PRINARY SBOURCE
* Input by euginear #* Reviewed by enginesr

GE:01 @6, 81 120



A

)

818"

£ 0000000066908

RUN NO. 9133
TRANSPORMER X WINDING MIN, CONTRIBUTION TO BUS PFAULY

1. 14,0
2, 4.

MVA,

MVA

SERVICE SYSTEM

JLATIONS
“WINDING T
0“ .

by 4

"

T WP

yom onpxa wo. 1825 j0 cLimet PASA Y

Y WIKDING

P R dg

NATA BHEET 1R

4 -
25

CHECKED BY .
NATE (o2

PLANT FITZ PATRICK

pATE 9 -(1-7¢

"

HAXIMIN SUSTAINED LEVEL OF NO-LOAD PRIMARY SOURCE VOLTAOR!

ot 3, A06.08 PERCENT OF NOMIKAL VALUR

w4, S350

"

PERCENT, MIN. VALUVE COL., 7 TO IATISPY LOAD CENTER SUR. REQ'T

e 5,234.00. KV, NOM, *epgwenyn KV TAF, FRIMARY

8‘%?—8167! VOLTACE ?I.O?P.l

(1) (2) (6) M
10 AT
¥, 4 Y
PRI, PU " . - n
LIGHT LOAD:
106,00 121,99 1.0607 1,0901 108,51 1,0002 108. 82
FULL LOAD:
106,20 12199 1.058% 1.0€30 105.61 1.0361 103,11
100,00 115,00 , 5980 . 9983 99,34 ,9691 06,42
95,00 109,25 . 0480 0449 93,99 9135 90,88
9,37 114,04 9897 SLLE 98,45 +9599 95,50
"LIGET LOAD" 18 1 MVA par sacondary

Columne (1)

, (2) and (3) are on nom
Columns (8), (3), (6) and (

{nal primary voltige base
7) are on motor nameplate voltage basse

E-77



b 4 “»

DATA BKEET 19 &

L]

STATION SEXVICE SYSTEM CALCULATIONS

’rmLﬁ LOAD . CKE ¥
KR MECTED B 46y
XQ0000000CS67ax0 'Iogm VERIFICATION NO, DATE /_‘ﬁv_f

son onoud Wo. ([BzC. 0 curme PASA Y  mar F TR PATAICK
RUN WO, 9153  BY W DATY 9"7’7L
1, _ 6,20 MYAATPY = g3 LOAD OR X VINDING CHECKED BY

e e

2. 10,29 WVA AT PP e g3 LOAD ON Y WINDIMG DATE

3, _AB.48. MVA AT PP = _RR OTHER LOCAL LOAD OM PRIMARY SOURCE

o, SEDVSS KV PRIMARY TAF

(0

s

A' BPBCIFIED LOADS!

1(6,00 121,99 1,0687 106,38
100,00 115,00 1.0045 89,95
25,00 109,25 514 04,68

67.20 111,05 0754 97,08

101,74

Columns (1), (2) and (3) are on nominal primary voltage base
Oolusms (4), (5), (6) and (7) are on motor nameplate voltage base

{

f




JOB ORDER WO, ([25,/0 CLIENT PASNY nawr FiT2 PATRICA

R WO, 8183 Y WG DATE D~ 11-7C

2. 1250 HORSEPOVER MOTOR STARTING ON:
S WTNDING

6, 1074 NP, LOCKED ROTOR CURRENT
$. .20 MVA PRIOR LOAD ON X WINDING
6, 10,20 MVA FRIOR LOAD ON Y WINDING

vo6.00 120,99 N 1.0894 1,064 106,44  1,0063 99,13
R adnaid

190,00 15,00 H .9906 1,0052 100,02 9438 92,89
95,00 100,25 R .9406 0822 94,73 0921 87,72
07.60 100,74 N 0746 738 86.08 N149 00,00
101.74 117,00 § 1.0160 1,0236 101,86 L9617 94,68

Columns (1), (2) and (3) are oo nowinal primary voitage base
Columns (4), (5), (6) and (7) ere on wotol paseplate veltage base
' SC108T 06, 01 L0 - ew

S e eee—



6 oF 3§

E-77
DATA SWEET 11
L TATION SERVICE SY OX
o N Low VoL CTEAD . OFILE = NO LOAD
X 08 ORDER M0, 1825, 10 cuimwr PASAY  maer FITZPATRICK
R wo. L0L WO _oaTE _9-/7:16
;000000007 00A8%0 _PROGRAX VERLFICATION NO. REVIEWED BY
. | HP MOTOR BRING STARTED DATE (022 7(
* %75 V, MOTOR HAMEPLATE
_ MOTOR LEADS
*r ] AMP, LOCKRD KOTOR CURRENT R = * X»* OB / PHASE

#% ___,2% P? OF LOCKED ROTOR CURRENT

* 1000 KVA TRANSPORMER, STEP-DOWN TO MOTOR VOLTAGE

» 5,56 PER CENT INPEDANCE VOLTS, STEP=DOWN TRANSFORMER
¢ ] KVA PRIOR LOAD 74 TRANSPORMER SECONDARY

#% .80 PF, PRIOR LOAD

* 4 ® 100 MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSY. PRI, TERINALS
o
NOM. PRI. VOLTAGE:® 40no Vi PRI. TAPiw* RICON. % _ogy CHOSEN
N (8) (9) (10)
PRI, SEC.  MOTOR MOTOR

YOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED,  VOLTAGE, VOLTAGE,

e Py % K" (7) WOM. PRI, VOLTAGE
BASE,
110,00 1,1338 111,27
(o8 “ /10,00 (8) (9) (10) HOTOR
108.00  1.2129 109,21 ¢ VOLZAGE
106, , 08¢0 810Ny 2
10?.55 i.om b ;'.'is
104,00 1.0717 108,08
100,00 1.0304 100,96
90,00  .9274 90,66

LEB1 86, 21 120 - -



1

HoF ¢y E"77
DATA SHEET 11

STATION SERVICE SYSTEN CALCULATIONS
LOW VOLTAGE STEAR) STATE & e A0 LoAd
‘WW

X J0B ORDER Mo, /825,10 cuimr PASWY

mw N0, [OZ  BY

PLaNT FIT2PATR (Ck
DATE 9-17-T¢

,000000000000ex_00 PROGRAM VERIFICATION NO,  REVIEWED BY /%L_.

" 1 NP MOTOR BEING STARTED DATE (0227
. 575 V. MOTOR NAMEPLATE
o 1 AMP. LOCKED ROTOR CURRENT R = # Xw® ORMS / PRASE
P .25 PF OF LOCKED ROTOR CURRENT
# ___750 VA TRANSPORMER, STEP-DOWN TO MOTOR VOLTAGE
g 5,99 PER CENT IMPEDANCE VOLTS, STEP=DOWN TRANSPORMER
" 1 KVA PRIOR LOCAD ON TRANSPORMER SECONDARY
" 88 Pr, PRIOR LOAD
" 100 MVA MIN, SHORT CIRCUIT AVAILAB .E AT TRANSF. PRI, TERMINALE
NOl. PRI. VOLTAGRi* 4000 V; PRI. TAP %% RECOM,* 4040 CHOSEN
)] (8) (9 (10)
PRI. [} 1o MOTOR MOTOR
VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOAURD, VOLTAGE, VOLTAGE,
2 Py . v il oa (7) MNOX, PRI, VOLTAME
BASYE
110,00 1.1335 111,26y
169 /1o, X (8) (0) (10) HOTOR
108,00 11,1128 109,20 MAIEPLAY E VOLIA &
BASK
106,00 1,0922 107,14
104,00 1,0716 108,08
100,00 1.0304 100,96

LE:BT @6, BT 120



(v

(€ oF 28
77
DATA SREET 11 & ?

TATIO \J Y T1
TAGE STEADY §TA voLr pROFILE « FVLL LoAD

LOowW VoL
X 308 ORDER MO, [I826,/0 CLIENT PASN Y __ PLANT FITRPATRICK

RM NO, (03 WG DATE _9Q-11-7¢6
_ 80HRAARASAASAEAC PROGEAM VERIPICATION WO,  REVIEWED BY ;u‘g

. , 1P HOTOR BEING §TARTED DATR (0277
v g8 Vo MOTOR RAMEPLATE
HOTOR LEADS
* 1 AMP, LOCKED ROTOK CURRENT R & * X =’ OHME / PRASE
o 25 PP OF LOCKED ROTOR CURRENT
* jo00 KVA TRANSFORMER, §TEP-DOWN TO MOTOR VOLTAGE
# s 55 PER CENT YMPEDAKCE VOLTS, STEP-DOWN TRANSPORMER
# __ygq KVA PRIOR LOAD ON TRANSPORMER SECONDARY
" gs " PP, PRIOR LOAD
® _1an MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSY. PRI, TER{INALS
NOl. PRI. VOLTAGEI* 400 Vi PRI TAP 10 RECOM.* o CROSEN
(7 (8) (9) (10)
PR . SEC. MOTOR MOTOR
VOLTAGL VOLTAGR  STARTING RUNNINCG
LOADED, LOADED, TAGE, VOLTAGE,
3 3 3 (7) WOM, PRI, VOLTAOR
RASE
110,00 1,0000 07,
' i (8) (9) (10) HMOTOR
100,00  .9909 1. NAMEPLATE VOL
9 97,01 e
95,00  ,9370 91,61
93.50 9208 9,00

g€ 191 06, OF 20



19 eF 3§
DATA BKERT 11

o~ 10N ¢ 0
- Low VDLT!%MI'- %% m":% mrAf‘u: Pﬁmr - FULL LOAD
5 tet ...' I'...'. ~prove vw.

x 0 ORDER MO, (|85, 10 curent PASAY  ruawt €( TR PATRICK
OMMWOUDE | B (0 C oAt _9-(2-76

,000000007001ex0  PROGRAM VERLFICATION NO, REVIEWED BY

DATE (0-27-7%

* (P MOTOR BEING BTARTED

E-77

I3 575

S adaman st
wh 1
Oy v o

V. MOTOR RAMEPLATE

AP, LOCKED ROTOR CURRENT P = * X'g OHMR / PHASE

" +25 PP OF LOCKED ROTOR CURRENT
. 750 KVA TRANSPORMER, STEP-DOWN TO MUTCR VOLTACE
« 5,99 PER CRNT IMPEDANCE VOLTS, STEP-DOWI TRANSPORER
. 745 VA PRIOR LOAD ON TRANSPORMER SECONDARY
o .08 Py, PRIOR LOAD
e # 100 MyA MIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI, TERMIRALS
| 3o
NOll. PRI, VOLTAGE:* 4000 V; PRI, TAPi#* RECOM.* wngo CHOSEN
(¢} (8) (9) (10)
PRI, EC, MOTOR MOTOR
VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED,  VOLTAGE, VOLTAGE,
3 Py X (7) WM, PRI. VOLTAND
BASE
110,00  1,0980 107,71
100,7 ), 000 ‘ (8) (7) (10) !OTOR
100,00 9908 97.00 HAMEPLATE VOLTAGE
BASR
25,00  ,9368 91.60
9%, | 91
9?.52 .323'& 90,00
7.00  ,9588 93.76
4 .00 ' 8y

'

B8E:01 86, 81 120



o oF 3%
e-17
pATA SREET 11

" % TATION BERV NS
\ Low VKTAGE TEADY STATE VWLTAGE PROFILE ~ NIAMAL LOAP
WW

e JoB QRUER NO, 1/BES 10 it PASAY nm-arynrmcr

o wo. L0 WG Cpare 9176
,000000007001e:t0 'PROGRAM '"ERLFICATION NO. REVIEWED BY ,MU—-—
. 1 [P M/TOR BEING STARTED oare 72274
« 575 V, MOTOR NAMEPLATE
MOTOR LEADS
" L AMP. LOCKED ROTOR CURKENT R =® e ORMS / PRASE

- .25 PY OF LOCKED ROTOR CURRENT

o+ 1000 KVA TRANSPORMER, STEP=DOWN TO MOTOR VOLTAGE

« 5,56 PER CENT IMPEDANCE VOLTS, STEP=DOWI TRARSFORTR
. 500 KVA PRIOR LOAD ON TRANSFORMER SECONDARY

Ll ,88 py. PRION LOAD
100 MVA MIN, SHORT CIRCUTIT AVAILABLE AT TRANSF. FRI. TERMINALS

- a— —

ha

NOlt, PRI, VOLTAGE 1 * 4000 v; PRL. TAP 1 REBCOM.* 4050 CHOSDN
N (8) (9 (10}
PRI, sec. MOTOR MOTOR

VOLTAGK VOLTAGE  STARTING RUNNING
{OADED, LOADED,  VOLTAGE, VOLTAGE,
1 U % T (7) oM, PRI. VOLTAAE

BASE

110,00 1.1178 109,67

jotl 1.u38% '%f (8) (9) (10) 1MOTOR

100,00 1,0127 19 NAMNEILATE VOLTAGE
' BASE

95,00 9602 93,94

91,26  .9200 90,00

106,00 . 1,0756 105,48

4‘, 99

97,00  .9812 96,04

96,00 /9707 94,99

9.9 9%.7 2.5

94,00 19497 92.48

6E:01 86, 81 10



LW

2 ¢F 33 .
£:99

DATA SHMEET 11

STATLAN SERVICE SYSTEM CALCULATIONS

VOLTAGE STEADY STATE VOLTAGE MOFICE « NORMAL OAD
Srereingtortege———bov-Veltege Novet ¢

l X JOM ORDER NO. //¥2S,/0 CLIENT PASAF rLANT FiT2PATRIG
KN wo, /06 BY WG DATE 9~/ T7-7¢
J0000000070016x0  PROGRAM VERIFICATION NO,  REVIEWED BY ()
. 1 JP MOTOR BEING STARTED vare /627X
#3739V, MOTOR RAMEPLATE
R MOTOR 8
" I AMP, LOCKED ROTOR CURKENT R = * X - O 8/ PRASE
#% .25 PP OF LOCKED ROTOR CURRENT
# 750 KVA TRANSPORMER, STEP-~DOWN TO MOTOR VOLTAGE
# 5,99 PER CENT IMPEDANCE VOLTS, STEP-DOWR TRANSFORMER
N | # 300 KVA PRIOR LOAD ON TRAMSPORMER SECONDARY
«+ .00 PP, PRIOR LOAD
? # 100 MYA MIN, SHORT CIRCUIT AVAILABLE AT TRANSF, PRI, TERMINALS
NOl. PRI. VOLTAGE:# 4000 y; PRI, TAPi#* RRCOM.*40%  CHOSEN
(7) (8) £ (10)
PRI. g¥c, HOTOR MOTOR
VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED, VOLTAGR, VOLTAGR,
Y PU Bk 1 (7) NOM. PRI, VOLTANE
A0,50 1.3197 109,09 .
(8) (9) (10) w10
00,00 1,0152 09,44 : gw(nz.u'z vo;'rm:
B
95,00 0620 94,20 -~
00,00 9103 81,95
91,00 20,00




i3

22 OF 3r
DATA SWEET 11

TATION 8 Y8 TIOR
Starting Voltage = Lov Voltage Motors

X JOB ORDLR WO, ([B2§ 0 CLIENT PASNY PNt E(TEPATRICK

R, (02 By WO mrE _9-(2:16
,000000007001ex0  PROGRAM VERLFICATION NO. REVIEWED BY
% 250 P MOTOR BRING STARTED DAYE (0-2 7 X

9

» V. MOTOR NAMEPLATE

MOTOR LEADS
#% _1AS0  AMP, LOCKED ROTOR CLRRENT R = %0040 K * %0030 ORMR / PHASE
% .25 PP OF LOCKED ROTOR CTREET
« 1000 KVA TRANSFORER, STEF-DURN TC ADTOR VOLTAGE
® 5,56 PER CENT IMPEDANCE VOLTS, STFY-DOWN TRAKS FORMIR
# _ 230 KVA PRIOR LOAD ON TR/NEFORMER SECONDARY
as 00 PP, PRIOR LOAD
» 100 MVA MIN. BHORT CIRCUYT AVATLABLE AT TRAXSP. PRI. TERMIRA'S
NOl. PRI. VOLTAGBi® 64000 v; PRI, TAPi#® RECOM.*408p  CHOSEN
¢)) (8) (9 (1)
PRI, §eC,  MOTOR MOTO)

VOLTACK VOLTAGE  STARTING RUNNING
LOADED, LOADED,  VOLTAGE, VOLTAGE,

o PO L Al T AN (7 mm VOLTANE
r
10,00 1,0182 100,10

(3 (9) (10) !OTOR

100,00 ,923) 90.73 HAMEPLATZ VOLTAGE
BAER
95.00 8755 86,07
80,52 .08138 80,00
27460 9174 90,19
99.30 9164 0,09
99,20 9155 90,00



[ 'w—

2’ o F 355'1/42
DATA SMEET 11

STATION SERVICE STSTEX CALCVLATIONS

Starting Voltage = Lov Voltage Motors
X Jo8 ORDER No. (1826, /0 cLizwr PASAVY  wawr F(TRPATR ICK”

awowo, (O8 sy _WO pATE 9-/2-74

00000000707 1ex0) ~ PROGRAM VERIFICATION NO.  REVIEWED BY ﬂlﬂl

# 257 1P MOTOR BEING STARTED DATR /027 A

« 975 V. MOTOR NAMEPLATE
#n 1660 AMP. LOCKED ROTOR CURRENT R ® % 5., X @ . OHMY/PRASE
## .25 PP OF LOCKED ROTOR CURRENT

* 750 KVA TRANSPORMEK, STEP-DOWN TO MOTOR VOLTAGE

# 5.00 PER CENT IMPEDANCE VOLTS, STRP=DOWN TRANSPORMER

# 00 KVA PRIOR LOAD ON TRANSPORMER SECONDARY

«» .00 PP, PRIOR LOAD

# 100  MvA MIN, SHORT CIRCUIT AVAILABLE AT TRANSF. PRI, TER{INALS
NOM, PRI, VOLTAGE:® 4000 Vi PRI, TAPi#e RRCOM, %, CHOSEN

(7 (8) (9) (10)
PRI, SEC, HOTOR MOTOR

VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED, VOLTAGE, VOLTAGE,

e - : 3 (7) MOM, PRI, VOLTAAL
BASE
110,00 0751 95.46
(8) (9) (i0) MLTOR
100,00 8826 86,76 NAMEPLATE VOLTAGE
BASE
95,00  .8362 82,20
02,50 ,0L30 80,00
105.00  .9289 91,32
106,00 ,9196 90,41
103,80 9178 90,27
103,00 ,9L04 89,50
102.50 L9180 89,05

av:at 86, 91 120
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TATION § Y N
Low vosrncr!?féﬁww NO LOeAD
Shustrag-Seihoge——bow-Sobregr-Hotore

+ 000000007001 ex0 - PROGRAM VFRIFICATION MO,

*

I,

|ﬂ
T~

La

w25
» __1000
" 5.3
R
- .88
. 100

P MOT™R BRING STARTED

JOB ORDZR WO, J/B2s. 0 craewe PASNY  vuawt F(T2 PATR (™
RUN MO, (09 BY

re _9-(1-7¢

7. MOTOR RAMEPLATE
AMP., LOCKED ROTOR CURRENT R =
PF OF LOCRED ROTOR CURRENT

EVA TRARSFORMER, STEP-DOWN TO MOTOR VOLTAGE

PZR CENT IMPEDANCE VOLYS, STEP-DOWN TRARSFORMER
KVA PRIOR LOAD ON TRANIPORMER SECONDARY

PP, PRIOR LOAD
MV A MIN. SHORT CIRCUIT AVAILABLE AT TRANSY., PRI, TERMINALS

NO'{, PRI, VOLTAGE:*® 4000 Vi
(7 (8) (9)
PRI. 8EC. MOTOR
VOLTAGL VOLTAGE  STARTING
LOADED, LOADED,  VOLTAGE,
. - . I T

110,00 1,1622
100,00 1.1411
104,00 11,0988
100,00 1.056%

PRI, TAPi1#

\10)

MOTOR
RUNNING
VOLTAGE,

. .

116,14
112,02
109,91
1n7.80
103,57

REVIFWED BY
DATE (-2 2-2%
MOTOR LEADS
A Aww DS/ PRASY

{7) NOM, PRI, VOLTANE
BASE

(8) (7 (10) IMOTOR
MAMEPLATE VOLTAGE
BASKE
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E-7'7
TATA SREET 11
ARG A
Low VOLTAME™ s TEADY VOLTA, 1. =« NOLOAD
Brarbbag—voitage—-riov-Herrtare—Ho ove
X JOB ORDER NO.[I82€ 10 cLirnt PASA PLANT EITZ PATRICK
rov wo. (10 i WG paTE 9 -11-76

,000000000000ex (7 PROGRAM VERIFICATION NO,  REVIEWED BY
" 1 NP MOTOR BEING STARTED pare o2 7%
® 575 V, MOTOR NAMEPLATE

MOTOR LEADE

" ! AMP., LOCERD ROTOR CURRENT R » Xww i/ PRASE
#% .25 PF OF LOCKED ROTOR CURRENT
A 750 KVA TRANSPORMER, STEP-DOWN TO MCTOR VOLTAGE
« 5,99 PER CENT IMPEDANCE VOLTS, STEP=DOWH TRANSFORMPR
. 1 VA PRIOR LOAD ON TRANSPOIER SECONDARY
a¢ .8 PP, PRIOR LOAD
» 100 MVA MIN. SHORT CYRCUIT AVAILABLE AT TRANSP. PRI, TERMINALS
¥Ol. PRI, VOLTAGRI® 4000 V; PRI, TAPi## RECOM, * CRO)

{, PRI, VOLTAGE: 0 ey SEN

&) (8) (9) (10)
PRI, SEC. MOTOR MOTOR

VOLTAGE VOLTAGE  BTARTING RUNNINC
LOADED, LOADED, VOLTAGE, VOLTAGE,

% Y : 3 N ?&n’n' VOLTANE
10,00  1.1622 114,12
(8) (9) (10) IOTOR

106,00 1,160 112,02 TAIEFLATE VOLIAS
0g, 1€ |.122¢ i

106,00  1,1199 109,91

104,00 1,0988 107,79

100,00  1,056% 13,87
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DATA BHEET 11

STATION SERVICE SYSTEM CALCULATIONS
Low VOLTAGE STINADY STATE (el TAGE MLFics Foti LOAP
HOEPIGEE- VIR Ome GV Ve hbepe-ttder

JOB ORDER NO.//82f /0 cLIENT PASWY PLANT _FITRLATRICK
N No. //{ BY W 6 DATE _ 9-/7-74

1000000007001ex0  PROGVAN VERIFICATION NO,  REVIEWED BY /

- —— ———

. 1 UP MOTOR BEING STARTED 8277

. 75 V. MOTOR NAMEPLATE
MOTOR_LEADS
AMP. LOCKED ROTOR CURRENT R = # X # OKMS / PRASE

P¥ OF LOCKED ROTOR CURRENT
KVA TRANSPORMER, STEP-DOWN TO MOTOR VOLTAGE
PER CENT IMPEDANCE VOLTS, STEP-DOWY TRANSFORMER

KVA PRIOR LOAD ON TRANSFORMER SECONDARY

. ———

85 PP, PRIOR 'OAD

R

200 * MVA MIN., SHORT CIRCUIT AVAILABLE AT TRANSY. PRI. TRRMINALS

NOM, PRI. VOLTAGE:* 4000 V;

(7 (6) (9)
PRI. $xC. MOTOR
LTACY VOLTAGE  STARTING
LOADED, LOADED, VOLTAGE,
. PU 1 (7) NOM, PRI, VOLTACE
BASE

Alti.0o  l.1277
4 (8) (9) (10) MOTOR
100,00 1,018 NAEPLATE VOLTAGE

, BASE
85,00

-

21,20

—————
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P TATION SERV Y§ 0
LoN VOLTAGE A Te W = VL LoAb
Fr e YN
X 0B ORDER NO. [/§25.(0 cLizwt FASVY _ prawt FT2PATRICK
pmowo, ([ B W6 DATS _9-17-74

,000000007001ex0 _PROGRAM VERIFICATION NO.  REVIEWED BY
. 1 IP MOTOR BEING STARTED DATE /2272
% 575 V., MOTOR MAMEPLATE

MOTOR LEADS
" 1  AMP. LOCXED ROTOR CURRENT R = # X w ORMS / PRASE
#% .25 PP OF LOCKED ROTOR CURRENT
e 750 XVA TRANGPORMER, STEP~DOWN TO MOTOR VOLTAGE
« 5,99 PER CENT IMPEDANCE VOLTS, STEF-DOWN TPANSPORMER
» 745 XVA PRIOR LOAD ON TRANSPORMER SECONDARY
#% .88 PP, PRIOR LOAD

P o 134  MVA MIN. SHORT CIRCUIT AVATLABLE AT TRANSP. PRI, TERMINALS
WO, PRI. VOLTAGE:® 4000 V; PRI, TAPiw RECOI.* 4R850 CROSEN
¢)) (8) (9 (10)
PRI, SEC. MOTOR MOTOR

VOLTACE VOLTAGE  STARTING RUNNING
LOADED, LOADED,  VOLTAGE, VOLIAUE,

oS T i (7) MNOM. PRI. VOLTAGE

BASE
10,00  1.1276 111,68
to%% -3 | (8) (9) (10) HOTOR
100,00 11,0180 99,72 NMAIEPLATE TOLTAGE
BASK
935.00 D628 94,20
91,21 . 9208 90.00
93,00 .9407 91,98
97,00 L9849 86.41
94,00 1,0070 98,62
__-«‘ 3 03
936 - |

2v:81 86, 91 120
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_s_unox SERVICE BYSTEM CALC '%SO!ZS
Low VelTAST {F&Vé’mﬁ Ib'iﬂns' Pl - NORMAL LaAD

Erevrbagioetaps ~—bon lollspe MoloLs
JoB ORDER WO, [/825./0 cuimer PASAY v £(T3 A TR ICK
i vo, [1S sy WO pArE _9-(72-74

- g e e W

,000000007001ex0  PROGRAM VERIFLCATION WO,  REVIEWED lYﬁﬂu’

A P MUTOR BELNG DAANIBY

e T

575 ¥, MOTOR NAMEPLATE

- S——

MOTOR LRADE
AMP. LOCKED ROTOR CURRENT R = * X = ¢ 4R / PRAST

PP OF LOCKED ROTOR CURRENY

KVA TRANSPORMUR, STEP-DOWN TO MOTOR VOLTAGE
PYR CENT IMPEDANCE VOLTS, STEP-DOWN TRANAFORMIR
KVA PRIOR LOAD ON TRANSPORMER SECONDARY

PF, PRIOR LOAD

MVA MIN, BHORT CIRCUIT AVAILABLE AT TRANST. PRI. TERMIRALS

WO, PRI, VOLTAGR:i® 4000 Vi PRI, TARi® RECOM.% jgmn PROSIN

%)) (8 (9) (10)
FRI, 8EC. MOTOR MOTOR
VOLTAGE VOLLAGE  STARTING RUNNING
LOADED, LOADED, VOLTAGE, LYAGE,
4 oo 2 2 (T) NOM. PRI, VOLTARR
RASE

112,58
(8) () (10) !OTOR
100,00 101,84 MANRPLATE VOLTAGE
BASE
93.00 96,46

U‘).w.; 9,".’0

90,00 91,07
91.00 02.1%
9300(4 0[‘ ] 3}‘
97.00 ~ 08,62
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1 ¥
Lov Vot AP R ran T e VICRGL PROPICE: NoAMAL LeAD

FRETeing Volbags ~ o bochpe-hobers
X JOB ORDER NO. //825./0 cLient PASAY  Puaxt F(T2PATRICK
powo, /4w __WH oAre _9-12~26

,000000007001ex0  PROGRAM VERIFICATION NO,  REVIEWED BY L6 1724

1P MOTOR BEING STARTED DATE #{_

.

. 875 V. MOTOR NAMEPLATE
MR LEADE

o 3 AMP, LOCKED ROTOR CURRENT R = ¢ Xw O / PHASE
" 25 PP OF LOCKED ROTOR CURRENT
. 750 KVA TRANSPORMER, STEP-DOWN TO MOTOR VOLTAGE
« _ 5.99 PR CENT INPEDANCE VOLTS, STEP-DOWH TRANNPORMER
. 500 KVA PRIOR LOAD ON TRANSFORMER SECONDARY
" 88 PF, PRIOR LOAD
" 100 MVA MIN. BHORT CIRCUIT AVAILABLE AT TRANEF. PRI, TERMIMALS
NOl. PRI. VOLTAGE:® 4000V; PRI, TAPi## RRCOM.* 3980 CHOSEN

(¢))] (8) (9 (10)

PRI, SEC. MOTOR MOTOR

VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED,  VOLTAGE, VOLTAGE,

X PU 3 4 (7) NMOM. PRI, VOLTAGR
BASF.

110,00 1,139 111,86

eazb (%Y (8) (9) (10) IOTOR

100,00 11,0313 101,08 NANPPLATE VOLTAGE

98 |, 008 BASE

95.0\) 0’770 95062

80,84 +9208 90,00

83.00 9552 93,44

94.00 9661 04,53

85 934

96,70 9879 96.71

Ep:0T 06, 81 12O
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DATA SREET 11

STATION SERVICE BYSTEN CALCULATIONS

frereing Veitage — Lev Yeleepe Nedowe
X 08 ORDER NO. [[B25 6 crxewt LASNY mawt F(TRPATR ICA

an wo, (/85w W6 DATE _ 9 -/1-7¢6
L00000007001ex0  PROGRAM VERIFICATION NO.  REVIEWED BY
# 250 P MOTOR BEING STARTED DATE (O R74

V N73 V. MOTOR RAMEPLATE
. MOTOR LEADS
o 400  Amp, LOCKED ROTOR CURRENT R = RO04l X = ®,n4n OHMB/PHASE
Ll i PP OF LOCKED ROTOR CURRENT
* 1000  KVA TRANSFORMER, STEP-DOWN TO MOTOR VOLTACF
# 5,56  PPR CRNT IMPEDANCE VOLTS, STEP-DOWN TRANSFORMER
v 230 KVA PRIOR LOAD ON TRANSFORMER SECONDARY

ex 00 PP, PRIOR LOAD

# 100  Mys MIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI. TERMINALS
NOM. PRI, VOLTAGE:® 4000 V; PRI, TAPi## RECOM. %00  CHOSEN
) (8) (9) (10)
PRI, 82C., MOTOR MOTOR
VOLTAGY  VOLTAGE  STARTINC RUNN ING
LOADED,  LOADED,  VOLYACE, VOLTAGE,
1 PU_ 1 3 (7) NOM, PRI, VOLTANE
110 BASE
110,00 1,0441 102,84
‘iR (8) (7) (10) IMOTOR
100,00 ST 93,06 NAMEPLATE VOLTAGE
BASR
95,00 8978 AR, 20
36 .46 8134 80,00
96,90 9103 90.008
O % t X




DATA SHEERT 11

STATION SERVICE SYSTEM CALCULATIONS

Sreviing Loliope = Lov Voltsge Metess
OB ORDER WO, (/825 10 cLiunt [ASANY  rLANT FI(T2PATRICK
N oNo. /76 Y WG _DATE _9-17-76
,000000007001ex0 PROGRAM VERIFICATION NO,  REVIEWED BY

250 |{P MOTOR BEING STARTED DATE /0-2 776

V. MOTOR NAMEPLATE

MOTCR LEADS

R A

50 AMP. LOCKED ROTOR CURRENT R ® * nou0 X = R noan OKMA/PRASE
PP OF LOCKED ROTOR CURRENT
) RVA TRANSPORMDR, STEP=DOWN TO MOTOR VOLTAGE
PER CENT IMPEDANCE VOLTS, STEP=DOWN TRANSPORMER
PRIOR LOAD ON TRANSPORMZR SECONDARY
PRIOR LOAD

MIN, SHORT CIRCUIT AVAILABLE AT TRANSF., PRI, TER(OINALS

. PRI, LTAGE:® 400N Vi PRI, TAPi1## RRCOM, » 20%n CHOSEN

(7) (8) (9) (10)
PRI, $EC. MOTOR MOTOR
VOLTACE VOLTAGE  STARTING RUNNING
LOADED, LOADED, VOLTAGE, VOLTACE,
4 PU 2 1 ) NOM, PRI. VOLTANC
BASE

110,00 + 9999 80,30
(2) (10) MOTOR
100,00 ,9051 84,98 VAIRPLATE VOLTAGE
BASRK
05,00
00,39

88,00
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E-777

DATA SRERT 11

STATION SERVICE SYST? CALCULATIONS
LO W VOLTAGE STRAPY STATE VOLTAGE PROFILE « FULL LOAD
frerting-Voivege—bov-Srirepe-Hovore

708 ORDER NO. [M2§ 10 cLENt PAWY  ruawt F/TZFPATRICA
rw wo. /12 By WG DATE 9-/7~-7¢

000000002001 sy PROCRAM VERIFICATION NO.  REVIIWED BY

. 1 IP MOTOR BEING STARTED pats (2 2]-7¢

* 75V, MOTOR NAMEPLATE
MOTOR LEADS
AMP. LOCKED ROTOR CURRENT R = * Xww OHHS / PHASE
PP OF LOCKED ROTOR CURRENT
KVA TRANSFORMER, STEP-DOWN TO MOTOR VOLTAGE
CENT IMPEDANCE VOLTS, STEP-DOWR TRANSPORMER
KVA PRICR LOAD ON TRANSFORMER SECONDARY
## __pe PP, PRIOR LOAD

" 100, NMVA MIN, SHORT CIRCUIT AVAILABLE AT TRANSF, PRI. TERMINALS

NOM. PRI. VOLTAGRI® snny Vi PRI, TAP1wh

(7N (8) (9) (10)
PRI, 8RC. MOTOR MOTOR
VOLTAGHK VOLTAGE  STARTINC RUNNING
LOADED, LOADED, VOLTAGE, VOLTAGE,
2 PU 2 3 NOM. PR1. VOLTANR
BASYE,

110,00 1.0640 114,31
(9) (10) HOTOR
100,00 .9590 93,02 NAMEPLATE VOLTAGE
BASF.
95.00 0061 80,53

906,34 92008 90.00
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DATA SHERT 11
A s
LOw VoLTADGE AE . NORMAL (oA
CheEL g et aRe - ped LErbege Meboen
X J0B ORDER NO. (/@25 J0 cLint PASAY mawt £ (T2 PATRICH

mmwo, /8 WO DATE _9Q-/7-74
.000000007003ex0  PROGRAM VERIFICATION NO.  REVIEWED BY /0-2777%
. L 1P MOTOR BEING STARTED DATE #__
* &5 V. MOTOR NAMEPLATE
MOTOR_LRADS
*a L AMP, LOCKED ROTOR CURRENT R = ¢ Voo OHMS / PHASE

# s PP OF LOCKED ROTOR CURRENT

* 750 KVA TRANSFORMER, STEP-DOWN TO MOTOR VOLTAGE

* _5.gq PER CENT IMPEDANCE VOLTS, STRF-DOWN TRANSPORMER

* 300 KVA PRIOR LOAD ON TRANSPORMER SECONDARY

# __aa PY, PRIOR LOAD

® 300 MVA MIN, SHORT CIRCUIT AVAILABLE AT TRANSF, PRI, TERMIRALS

NOM, PRI. VOLTAGEB:* 40ny Vi PRI, TAPi#* m.m. CROSEN
(7) (8) (9) (10)
PRI, SEC. MOTOR MOTOR

VOLTAGE VOLTAGE  STARTING RUNNING
LOADED, LOADED, VOLIAGE, VOLTAGE,

[ » 1 3 (7) WM. PRI. VOLTAGR
L BASR
110,00  1.0893 106,83
(8) (9) (10) MDTOR
100,00  .987% 06,67 HAMEPLATE VOLTAGE
BASY.
95,00  .9365 91,87
93,80  .9242 90,34
93.50  .9211 90,03

9r:01 &6, 271 L0



35 orF 5{5-77
DATA BRERT 11
STATION SERVICE SYSTEM CALCULATIONS
Starting Voltage - lowv Voltage Motors
X JOB ORDER N0. //B2§.fecLinNt PASAY ruaNt F(T2 PATR Gk

N No. _S19  » _ WG DATE 9~/ 7~2¢

(0000000070016X0  PROGRAM VERIFICATION O,  REVIEVED BY ,QQL_
* 250 P MOTOR BEING STARTED oAt L2 27 %

# 575 ¥, MOTOR NAMEPLATE
#» 1400 AMP, LOCKED ROTOR CURRENT R ® wo%oso OH8 / FRASE
#% .25 PF OF LOCKED ROTOR CURRENT
# 750 RVA TRANSPORMER, STEP-DOWN TO MOTOR VOLTAGE
* 5.99 PER CENT IMPEDANCE VOLTYS, STEP=DOWN TRANRFPORM:R
* 300 KVA PRIOR LOAD ON TRANSPORMER SECONDARY
we .00 PP, PRIOR LOAD
# 100  MVA MIN., SHORT CIRCUIT AVAILABLE AT TRANGF. PRI, TERMINALS
NOM, PRI. VOLTAGE:#% 4000 Vi PRI, TAPi#% RRCOM. %43B.  CROSEN
(7) (8) (9) (10)
PRI, SEC, MOTOR MOTOR

VOLTAGK VOLTAGE  STARTINC RUNNING

LOADED, LOADED, VOLTAGE, VOLTAGE,
2 PU £ 4 (7) MNOM, PRI. VOLTAME
RASR
110,00 9402 91,12
(8) (2 (10) MOTOR
100,00 . 85a) 84,35 NAMEPLATE VOLTAGE
BASY
95,00 0121 70,91
95,10 .0138 gn,nn
106,00 9122 09,48
106,20 9140 89,858
106,35 LOL54 89.99

SE'd i 90T 86, @1 10U
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HEW YORK POVER AUTIHIORITY

OPERATING POLICY 1-0

SUBJECT: ECC System Operationg

EFFECTIVE DATE: Mareh 1, 1984

SUPERSEDES : None
REFERENCES ; None
I. INTRODUCTION

b &

The Authority plants operate inside other utility
control areas, and these facifities are part of the inter-
connected bulk power system. Consequently, facilities or
generation cannot be removed from service or restored to

service without coordination with the parts of the system,

ECC_SYSTEM OPERATIONS RESPONSIBILITIES

The Energy Control Center (ECC) in Marcy has been
established as the Dispatch and Control Center for the
Autherity. As a contrel center, the System Shift Super-
visors (SS85) at the ECC operate the Authority's facilities
in the wost economical manner permitted by system constraints
and coordinate the Authority's system with the actions of
other utilities and Power Pools.

The areas of ECC operational responsibilities are:
1. Preschedule project generation.

2. Determine hourly project schedules and direct
the implementation of the schedules by the
generating projects.

3. Coordinate the Authority's system with other
utilities and Power Pools.

4. Approve remcval of bulk power equipment from
service or restrictions on its use.

5. Receive notification of the removal from service
of any equipment that might affect plant oper-
ation.

6. Monitor and take afproptiate action ro prevent
damage or loss of life to Authority bulk power
facilities.
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1. PROJECT SYSIEM OPERATIONAL RESPONSIBILITIES

The

projects are required to follow the ECC's operating

direction and keep the ECC informed of the following project

operations:

1.

Unscheduled Events requiring inmediate notifica-
tion:

changes in unit status

loss of transmission lines

breaker operations

oscillograph operations

loss of any equipment that might affect
plant operation

unit deratings

LB e T o BN o g

s

The S£85 shall be prowptly informed of the
reasons for any unscheduled event as soon as
they are known,

Unit Restoration ~ After restoration to service,
units must not be loaded or outputs changed,
except for emergency reasons, without notifica-
tion and approval by the ECC,

Breaker Status - The ECC must be promptly
notified of the operation of all transmission
line and unit breakers except those out on
clearance.

Removal of Equipment from Service - The SSS
must approve, except in emergency conditions,
the removal from service of any piece of bulk
power equipment or the reduction of protection
on bulk power equipment for in-service work.
This includes Hot Line Work Orders. The SSS
may disapprove or request restoration of equip-
ment that has previously been removed from
service.

Schedule - The generating projects shall follow

the generation schedule given them by the SSS as
closely as practical and notify the SSS iumedi-

ately if this is not possible.
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NEW YORK POWER POOL

Operating Policy 1«16

Subject: Operation of the Bulk Power System

Approved By: Operating Committee on June 22, 1989
Effective June 26, 1989

Appendices: A, B, C, D and ¢
References: 0P 2, OP 3, OP 6§, OP 9, OP 13, MP 20
NPCC Procedures for [mergency Operation

1. INTRODUCTION

This Operating Policy defines the various states of the Bulk Power System
and also delineates authority a’ responsibility of the New York Power Poo)
(NYPP) Senior Pool Dispatcher (SPD) and Member System Dispatchers for each
of these States. [t is the objective of the NYPP Member Systems to operate
the Bulk Power System within the Normal State as defined herein., It is
recognized, however, that conditions may cause the S{stom to depart from
this State. Such conditions include, wut are not )imited to, capacity
deficiencies, energy deficiencies, loss of generation or transmission
facilities, voltage levels, fuel emergencies or air pollution episodes
when the System enters a condition other than the Norma) State, the primary
objective shall be to return the System to the Normal State as quickly as
possible. When all of the criteria for the Normal State cannot be
achieved, the objective shall be to satisfy as many of the Normal State
criterfa as possible, and also, to minimize the consequences of any single
contingency. Should a disturbance occur, its extent and durstion are to be
minimized.

The specific methods to be used in implementing this Operating Policy in
each Moeper System will not necessarily be identical, but it will be the
responsibility of the SPD to coordinate such methods in order to achieve
uniform results.

In the event that a Member loses communications with the NYPP Power Contro)
Center (PCC), the Member System Dispatcher must operate his system in
accordance with the procedures set forth in this Policy,
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OPERATING OBJECTIVES

The five States defined in this Policy are:

Norma) Ly
warning 'l
Alert Vi
Major Emergency Vil
Restoration vill

A summary of system conditions for each State 1s given in Appendix D, and
corrective procedures are given in Appendix (.

The State of the System will be transmitted to the Member Systems via com-
puter to computer data links. The SPD shall be aware of the State of the
System at all times. When the State of the System is other than Normal or
warning, the SPD shall immediately notify the Member Systems via the Emer-
gency Alarm System (Hot Line) and keep the Member Systems informed of any
subsequent change in the State of the System and the reasons for such
changes.

when multiple violations occur in the same State, the objective shall be to
correct actual violations before predicted violations., Where multiple
violations of differing State criteria occur, the most serfous violation
will be solved first,

The NYPP Schedule Coorainator and/or SPD shall forecast the likelihood of
occurrence of States other than the Normal State as far in advance as pos-
sible. If 1t is predicted that load relief, either by Voltage Reduction or
Load Shedding, may be necessary during a future period, all Member Systems
shall be notified and preparatory arrangements shall be made for corrective
measures requiring substantial lead time including:

' Curtaiiment of interruptible load

’ Manual (local) Voltage Reduction

’ Curtailment of non-essential company use

, Voluntary curtailment of large customers

¢ Public appeals
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117, DE NITIONS APPLICABLE TO THIS OPERATING POLICY

Area

Bulk Power System

Emergency Transfer Criteria

Load Relief

As the situation requires, Area may mean
& portion of a Member System or all or
portions of more than one Member System
of NYPP. In a pre-disturbance context,
Areas may be used to help describe a
transmission interface between portions
of NYPP, An Area may .iso be used %0
describe a post-cisturbance portion of
NYPP that is not defined until it be-
comes isolated or separated.

The Bulk Power System consists prine
cipally of relatively large generating
units and the high voltage transmission
system which connects NYPP Member Sys-
tems to each other and neighboring
pools. These will usually be generating
units of 300 MW or larger and trans<
mission facilities of 230 kv or above.
Small. g “erating units and lower vole
tage tran.mission may also be a part of
the Bulk Fower System where the loss of
such facilities may result in a Major
Emergency.

Emergency Transfer Criteria requires:

a.- Adequate faciiities are avatlable to
supply firm load,

b. Pre-Contingency voltage, line and
equipment loadings are within applicable
limits. (See Note 1,3)

c. Post-Contingency voltageé, line and
equipment loadings will be within ap-
p)ic;?1e emergency limits. (See Note
1|2|

Load Reduction accomplished by Voltage
Reduction or Load Shod:ing or both.
(Voltage Reduction and Load Shedding are
measures which shall be ordered by the
SPD as specified in this Policy (OP-1),
or OP-2 or QP-3.



Load Shedding

Long Time Emergency (LTE) Rating

Major Emergency

Normal Rating

Norma! Transfer Criteria

Ratiqg Authority

Reserve Conditions

short Time Emergency (STE) Rating

0P 1+16
Page 4 of 2§

interruption .° customer load by marya)
or automatic means. (Voltage Reduction
and Load Shedding are measures which
shall be ordered by the SPD as specified
in this Policy (OP-1), or OP-2 or 0P.3.

Maximum loading, which may be carried
for up to four hours during any twenty.
four hour perfod, or such longer period
85 may be estedlished by the Rating
Authority,

A situation usually accompanied by abe
normal  frequency, abnormal voltage
and/or equipment overloads which might
seriously affect the reliability of the
Julk Power System.

Maximum loading which may be carried
continuously.

Normal Transfer Criteria requires:

a. Adequate facilities are available to
supply firm load,

5. Pre-Contingency voltage, line ané
equipment loadings are within normal
limits. (See Note 1,3)

¢c. Post-Contingency voltage, line and
equipment loadings will be within ap-
p11§able emergency limits, (See Note 1,
- .

After declaration of a Major Emergency,
any request made by the SPD to a Member
System Dispatcher for remedial action
fncluding, but not limited to, Load
Shedding, shall be considered an Order
to effect such remedfal action.

The Rating Authority is the member who
has the authority and responsibility for
maintaining the correct dynamic rating
for Bulk Power System facilities in the
NYPP PCC computer,

Refer to OP 2, Appendix C,
Maximum loading, which may be carried

for up to fifteen minutes, following a
contingency.
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post-contingency loadings on non-By k Power System

faciiities monitored by NYPP exceed STE rc*‘ngs and w'en the loss of

such facilities would cause other monitorec non-BPS facilities to exceed

their STE ratings or cause BPS facilities to _exceed their LTE ratings

Except where noted) then the monitored non-BpS facility shall be consider-

ed a part of the BPS and action ir accordance with this procedure shall be
mpiemented
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NORMAL STATE

Definition

The following is the list of specific criteria, all of which must be met
for the Bulk Power System to be operating in the Normal State:

)

The actual loading of al) Bulk Power System transmission facilities
does not exceed the associated Normal ratings.

The loss of any single generator, single circuit, or adjacent circuits
on the same structure, toge** er with other facilities which will trip
at the same time due to pre set automatic devices, will not cause any
Bulk Power System facility to exceed its LTE rating. The following
are exceptions to the criteria:

a. The Post-Contingency loading of any underground cable may exceed
1ts LTE rating, but not 1its STE rating, provided 10 minute
reserve or phase angle control 1s available to return. its post-
contingency loading to its LTE rating within 15 minutes without
cdusing another facility to be loaded beyond its LTf rating.
(See Appendix £)

b.  With prior approval of the Operating Committee, the post- contin-
gency loading of any transmission facility may exceed its L[TE
rating, provided sufficient contro) s available to return the
loading on the facility to its LTE rating within 15 minutes with-
out causing another facility to exceer ‘ts LTE rating. (See
Appendix E)

€.  Multiple circuit towers used on . for station entrance and exit
purposes, which do not exceed ° ve towers at each station, are
not considered adjacent circuits on the same structure,

The actual voltage on all busses listed in Appendix B is within

pre-contingency limits. The predicted post-contingency voltage on al}

applicable busses 1s within specified post-contingency limits.

Suff;cient Operating Reserve exists to meet the requirements specified
1" 0 '20

Bulk Power System stability 1imits are not exceeded,

The Pool Control Error 1s not jueater than =100 MW, or is more than
=100 MW but not more than =500 for less than 10 minutes.

The . tem Frequency is nct less than $9.95 or greater than 60.05 Hz.

A1l  communication facilities, computers, control and indication
equipment necessary to monitor these criteria are available,
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9. A1l neighboring Systems or Poois are operating under Norma)
congitions,

kesponsibilities - NYPP SPD

The SPD shall monitor system conditions at all times and determine the
8CtIOn necessary to remain in the Norma) State.

I, Coordinate actions with member and neighboring Systems,
¢. Limit his actions to remain in the Normal Stete to:

&. Modification of energy transactiens,

b.  Phase angle regulator adjustments,

¢. Generation shift,

d. Reserve activation,

€. Adjustment of reactive sources and transformer t. s,

f. Prepare to implement Manual Voltage Reduction,

3. If the NYPP Control Error exceeds 100 MW, the SPD has the authority to
call for a Reserve Pickup to return to schedule,

4. The SPD shall take action to maintain Operating Reserve in accordance
with OP 2 and 0P 3.

Responsibilities - Mem.er System Dispatchers

Member System Dispatchers wil) coordinate and implement corrective actions
as requested by the SPD.

Member System Dispatchers shall monitor conditions with respect to their
own Systems.

Khenever the NYPP s operating in the Normal State and Normal State Cri-
teria are not met the Member System Dispatchers shall:

15 Notify the NYPP SPD,

2, Request assistance via the NYPP SPD as required.

3 Initiate unilateral corrective action if the violation is severe
enough to require immediate action.

Qther Considerations

1. A1l schedule changes should be analyzed in advance of implementation
in an effort to avoid violation of these criteria,
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The Bulk Power System shall be dispatched such that the removal of any
facility for scheduled work will NOt result in the viglation of these
criteria, Member System Dispatchers are responsible for 9iving appro-
priate advance notice of such switching,

Ouring periods whin severe weather, such as tornadoes or hurricanes,
exists or is forecast to occur within the service area of the NYpp
Member Systems, it may be necessary to take steps 1n addition to those
procedures normally followed to maintain system security,

It is the responsibility of the NYPP Senior Pool Dispatcher (SPD) to
monitor weather conditions and forecasts issued by the Natioral
weather Bureau on the teletype at the Power Control Center. Shoy':
local severe weather conditions occur or they are predicted to occy -
by regional forecasts, it is the responsibility of the Member Syste
Oispatcher to inform the SPD. If a situation involving impendin,:
severe weather exists, the SPD shall notify all Member Systems an¢
consider declaration of the Alert State,

The actual voltage on al) busses listed in Appendix B shall be moni.
tored by the Senior Poo) Oispatcher (SPD) and Member System Dispatch.
ers. It shall be the Member Systems responsibility to maintain vo).
tage levels within limits specified in Appendix B and to coordinate
actions which would affect voltage levels on buses of other Member or
Neighboring Systems., If the SPD Inticipates conditions which would
cause the voltage at any bus listed in Appendix B to violate Normai
State Criteria, the SPD shall notify the Member System and together
they shail formulate a corrective strategy. If, implementation of the
corrective strategy does not produce the desired result and the SPD
determines further corrective action 1is necessary to remain in the
normal state, the SPD shall request such actions in accordance with
Section [V-B, Member System Dispatchers must coordinate and implement
corrective actions as requested by the SPD,
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DotOPM\no.tho 8CLIONS necessery to retyrn to the Norme) Siate through
coorgination with Member ang nelghbering Systems,

Actions to be téken in the warning State shai) be limited to:
8. Modification of energy transactions

b.  Phase angle regulator adjustmerts

€. Generation shift

d.  Rese.ve activation

€. Adjustment of reactive sources and transformer taps

f. Curtaiiment of non-essential company 1oad

§. Manual Voltage Reduction

Generation may be ordered to fu)l operating capability, and transmis.
sion facilities out of service for maintenance May be ordered restored
to service,

After the above Measures have been implemented and are insufficient to
comply with Normal Transfer Criteria within 30 minutes or Operatin

Reserve cannot be delivered due to transmission limitations for 3

minutes, the SPD shall take the following actions:

8. Notify all Member Systems via the Emergency Alarm System (Mot
Ling) that Emergency Transfer Criteria are in effect, for the
facility(1es) involved;

b. Teke action as required to stay within Emergency Transfer Cri.
teria;

€. 1f useful, order Member-Directed Dispatch;

d. The SPD shall -snfer with Member Systems that wil) have Post.
Contingency loading or voltage conditions which exceed allowable
limits and they shal) Jointly develop strategies to be followed
in the event a rentingency occurs, Strategies may include pre«
paration for rapid voltage Reduction and/or Load Shedding,

If all the actions above have been implemented and 811 the criteria
for the Normal State cannot be achieved, the objective shall be to
satisfy as many of the Norma) State criteria as possible and to return
the system to the Normal State a5 quickly as possible,

Respensibilities - Member System Dispatchers

Member System Dispatchers wil) coordinate and implement corrective actions
45 requested by the SPD,
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The Alert State exists when eny of the following conditions occur:

1.

10,

Emergency Transfer Criteria have been invoked ang:

8. A Bulk Power System transmission facility remaings loaded above
't Normal rating but below its LTE rating for up to 4 continuous
hours (or such longer period as May be established by the Rating
Authority);

b. A condition exists for less than 30 minutes in which the loss of
any sinflo generator or circuit, together with other facilities
wWhich will trip ot the same time due t0 preset automatic devices,
May cause & Bulk Power System facility to exceed its STE rating,
except as noted in Appendix €.

The actua) voltage on any bus listed in Appendix B s below its pres
contingency low 1imit or above its pre-contingency high limit for §
minutes but less than 10 minutes or 15 above its post-contingency high
Timit for Jess than § minutes and is indicative of & system prodlem,

The post-contingency voitage on ary bus listed ir Appendix B is pre-
dicted to be below its post-contingency low limit or above 1ts post.
contingency high limit following a contingency, f1s indicative of »
system problem, and the condition has existed for & minutes but less
than 10 minutes,

Sufficient 10 Minute Reserve exists to meet the requirements as spece
1f ed 1n OP-2 but only if quick response Voltage Reduction is counted.

& Bulk Power System stability Timit 15 exceeded for less than 15 mine
tes and less than 5%,

Tie Pool Control Error 15 greater than :500 My for less than 10 min-
utus,

The System Frequency is between 59.90 and 59.95 or between 60.05 and
60.1

e

A neiyhboring System or Pool is in voltage or load reduction but has
not req.iested NYPP to go fnto voltage reduction.

A situa‘fon invelving impending severe weather or severe Solar
Magnetic (isturbance: exists,

An Operatiny Reserve geficiency is predicted, and a Reserve Condition
"' 18 in eflact,
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Resporsibilities « $PD

¥

"~

The SPD shall monitor weather conditions &ng forecasts 1ssued by the
National Weather Bureau on the teletype at the Power Contro) Center,

The SPD sha!)l monitor System conditions at a)l times, Whenever system
conditions exist which are within the criteria defined asdove 85 the
Alert State the SPD shal):

8. Immediately upon entering the Alert State, notify Member Dispat-
ghers. vie the Mot Line, stating the reasons for the charge of
tate.

b.  Determine remedie] measures necessary to return to the Warning
State and, if pessidle, to the Norma! Stete through coordination
with the affected Member Systems,

Actions to be taken in the Alert State shall be limited to those ac-
tions permissable in the warning State, and with the eddition of:

¢, Requests to large industrial and commercia! customers for volun.
tary curtaiinent of load;

b. General radio and television sppeals to the pudblic to restrict
unnecessary use,

€. Curtaiiment of interruptible load.

when a situstion exists in which the effects of impending severe
weather or severe Solar Magnetic Disturbances could severely
Jeopardize the security of the Bulk Power System the SPD shall:

8. Notify all Member Systems of the impending conditions;

b. Determine, through coordination with Member Systems, corrective
actions which would be necessery to protect for one transmission
contingency greater than the normal criteria within the affected
area. Such actie. may include: ’

«  Mogification of energy transactions.

. Phase angle regulator adjustments,

. Generation shiftg,

Reserve activation,

« Adjustment of reactive sources and transformer taps.

el o AR

Generation may be ordered to ful) operating capability, and
transmission facilities out of service for maintenance may be
ordered restored to service;

€. Subject to the limitations of 5. above, the SPD shal) order ac-
tions necessary to protect the security of the Bulk Power System;
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+ MAJOR EMERGENCY STATE

quinitign

The Major Emergency State exists when any of the°fol1owsng conditions ¢c-
cur.

1o A transmission facility, which Corstitutes part of the Bulk Power
System, becomes )oaded above 1ts LTE rating;

Al

2. Emergency Transfer Criteria have been Invoked and a transmission fo-

cility which constitutes a part of the Bulk Power Svstem:

&, remains loaded above its Normal rating, but equal to or less than

115 LTE rating for four continuous hours or such longer period as
May be established by the Rating Authority;

b, rematns for 30 minutes 8t & loading level which would cause ity
STE rating to be exceeded following o contingency, or |

€. becomes loaded to a level which would ceuse its STE rating to be
violated and corrective action could not be taken repidly enough

L0 meet the requirements of this Operating Policy once the con-
tingency occurs,

3. The voltage on any bus listed in Appendix B fs:

a. Dbelow its pre-contingency low limit or above its prc-conzﬂf?nncy
high 1imit for 10 minutes and is indicative of a system prop em;

b, Dbelow its pre<contingency low limit, fis indicative of a System

problem ang appropriate voltage con..ol measures have already
been utilized;

€. below its post-contingency low limit and is indicative of a
system problem;

g. above its pest-contingency high limit for & minutes;

€. predicted to be below its post-contingency low limit or above itg
post-contingency high limit fllowing a centingency, 1s indica-
tive of a system problem, and the condition has existed for 10
minutes,
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Determine those remedial measures set forth or referenced in this
Policy which must be teken by Menber or Meabers to alleviate
the emergency and Order that such measures be implemented. Ac.
tions to be taken during a Major Emergency may include Voltage
Keduction and Load Shedding. If an Order inc)udes Load Sheoding,
such Order shall be fol)lowed immediately by a visual signal to
the Member or Members involved via the Load Shed Alarm g,;z.m.
The SPD shal) initiate or Order the required remedial action;

Arrance to notify and keep informed al! Members and nei hboring

Pools, on a timely basis, of the current status of the Bulk Power . -
System;

Coordinate the restoration of the Bulk Power Systen and the term.
ination of Load Relief measures as conditions permit;

-

Communicate as soon «s possible with all Member Systems, vie tho_‘f”

Hot Line, when the Major Emergency 15 terminated, 4.
¢, Member system Dispatchers _
Each Member System Dipatcher has the responsibility to: :it
8. Execute orders received from the $PD in dccordance with thwswj
Policy; At
b.  Notify the SPD immediately upon completion of the Orders re-
ceived from tha SPD;
¢. Inform the NYPP Pool Dispatcher of changes 1n system status;
d. Coordinate corrective tction with the NYPP 5PD;
€. Initiate unilatera) corrective action if the violation is severe
enough to require immediate action.
C. Responsibilities - Emergen lar Member Sys’em
. M r t ispatcher

Member System Dispatchers shall monitor conditions with respect to
their own Systems. Whenever conditions exist which are within the
criteria defined above as a Major Emergency, the Member System Dis-
patchers shal);

Determine that an Emergency exists and immediately notify the
SPD,  They shall also keep the SPD fully informed of loca) cone
ditions and system status;
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¢. After the 1oaa1n? on & facility has been reoyced below 12§ (7€
reting agditional corrective ection, excluding further Voltage
Reduction and/or Load Shedding, should be teken tL reduce the
loading on the facility to below its Normal rating within 30
minutes of the initial overlosd. In"the event this cannot be
accomplished, the SPD shall invoke Emergency Transfer Criteria,

d.  When a facility has been loaded for 4 continuous hours (or such
longer period as may be established by the Rating Authority)
above 1ts Normal rating, but at or below 1ts (TE reting, cor.
rective action, which may include Yoltage Reduction ang/or Loed
Shedding, must be taken to return the facility to its Norma)
reting within 30 minutes.

Transmission Overloads Caused by Intsrnal Events

1f the overload on the Bulk Power System is caused by events within
NYPP, the SPD shall Order such of the following actions as he may deem
necessary, in whatever order he May deem appropriate. These possible
actions are listed in the order of increasing severity,

a. If the overload involves the loss of transmission fac111t1ci.
attempt to have the facilities restored.

b. Initiate generation shifts, phase shifter adjustments, and/c¥.
modify interchange transactions.

g It the overload involves the loss of goncration. institute tﬁi
dppropriate procedures as set forth in QP.2

d.  Order quick response Voltage Reduction in those Areas where such
action will reduce the overload. This step should be taken im-
mediately if the need for Load Shedding appears Tikely,

€. Determine the amount and location of Load Shedding required to
relieve the overload and Order such Load Shedding,

A Member System may open transmission facilities, if necessary, to
prevent damage to equipment. The SPD shal! be notified of the in.
tended action and he shall notify all other parties involved prior to
opening the transmission facilities if time and loading conditions
permit,

Transmission Overloads Caused By External Events

'f the overload on the Bulk Power System 1s caused by events on
sgstems not within NYPP, the following actions shall be taken by the
SPD.

.
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n“or gmrg.ncy . ngruing Reserye Gghcmnc;

»

Emergency Transfer Criteria shall pe Invoked if Mecesseary to provide trans.
mission copability to geliver Operating Reserve, t0 an Ares deficient 1n
Operating Reserve, The SPD shall notify a1! Nembers that Emergency Trans.
fer Criteria have been Invoked ang Members in the deficient Area should be
prepared to return facilities to eppropriste ratings within the prescridbed
time should such ratings be exceeded. When a shortage of Operating keserve
'S pregicted and adequate time 15 available to complete 1080 curtatiment
énd manual voltage reduction procedures, such procedures shal) be ac.
complished prior to implementing quick response voltage recuction,

It, after the above action, a shortage of 10 Minute Reserve or Operating

Reserve stil) exists, the Senior Pool Dispatcher sha'" declare a MGJOF.

Emergency and shall direct that Load Relfef procedures be implemented 1n
accordance with 0p.3.

Major Emergency-Stability Limit Violation T

1. Less than 5% o
28538 then o% : < b

If the loading of an internai NYPP transfer interface or the power

tiow towards NYPP on an inter-pool interface exceeds the NYPP system o

stability 1imit by less than 5%, measures sha'l be applied immediate)y”
Lo bring the loading to established limits within 15 minutes. |[f,

after taking corrective action, loadings are not below the stability «
limit within 15 minutes, a Major Emergency shall pe declared and cor- -

rective measures, which may include Load Relief, shal) be ‘nitiated to
bring the loadin? to established 1imits within 1§ minutes. If load-
ings are not delow the stability limit within 30 minutes from tne
fnitial overload, Load Relief measures must be instituted.

2. More than 5%

[f the loading of an internal NYPP transfer interface or the power
flow towards NYPP on an inter-pool interface exceeds the NYPP system
stability limit by 5% or more, a Major Emergency shall be declared
immediately and corrective measures, which may include Load Relief,
shall be initiated to bring the lcading to established )imits, |f
loadings are not below 105% of the stability limit within 15 minutes
from the initial overload, or below the stability limit within 30
minutes from the initial overload, Load Relief measures must be in.
stituted.

Major Emergencz - Low Froguencz

A sustained low frequency of $9.9 Mz s an indication of major load-gener-
ation imbalance fn which case the SPD shall declare a Major Emergency, It
's important for the Area causing the imbalance to provide load-generation
balance at once to restore frequency,

.
.
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During & Major Emergency resulting from a low frequency congition caused by
load-generation imbalance within NYPP, if & Member System loses generatior
such Member shall immediatily Shed Load in accorgance with a schedule pre-
viously determined by the $PD.

l. Deficient Area ldentifiable and within NYPP

when the generation-deficient Area is clearly i1dentifiable and within
NYPP, when the frequency cecline is s)ow enough to permit communica.
tion among the SPD and Member System (ispatchers, and when adequate
consideration can be given to the amount of assistance which car te
delivered to the deficient Area by all power systems, the SPD shall
Order such assistance and, to the extent required, he srall Order the
deficient system to initiate immediate Action to correct load-genera-
tion imbalance.

2. Deficiant Area Not Clearly Identifiable

-
when the generation-deficient Area is not clearly identifiable, and/or-r
when the frequency decline is so rapid &s to preclude analysis amy -
communication among various dispatchers, the following procedures will

apply up to permissible LTE ratings: .
a. 59.5 t0 59.0 Mz A1l Systems should have achievid a 105
Load Sheading 1f the transmission system ¢
loadings permit, < gl
b. 589.0 to 58.5 M2 A1]1 Systems sho. 1 have achieved an

ddditional 15% Lcad Shedding if the
transmission system lcadings permit,

¢. 58.% M2 If froeuencf 1s still declining, all
Systems shall take such steps as are
necessary, including separating units to
preserve generation, minimize damage ang
service interruption, '

In the event that the frequency decline is so rapid as to prevent
operator action, automatic facilities exist to achieve the Load Shed-
ding in Steps (1) and (2) above without regard for transmission )oad-
ings.

Major Emergencz ~ Load Shodding Allocgtion

It 15 the responsidbility of all Member Systems to shed load as ordered by
the SPD to assist other Member Systems. However, should the duration of
the period during which load is shed be sufficient to warrant such action,
and shouid transmission loading permit, the SPD shall re-allocate Load
Shediing such that at all times the deficient Member or Members shall have
shed 6% more of their respective loads than the sufficient members,






arter




wer

wOompany

mpar

’
y
. fxt
§
v 6
L
A
Wi N MM
r! ra? r
¥ 1. ’
ran" y
N
’

Sl =




800

900




‘DGE’V“C‘X A
NEW YORK POWER POOL APRIL 29 1990

FAGE 2 OF 3
1990 SUMMER CAPABILITY PERIOD

ALLOCATION OF LOAD REDUCTION AMONG ALL MEMBERS IN A GEOGRAPHIC AREA
(IN MEGAWATTS)

LOAD REDUCTION O RELIEVE WEST-CENTRAL TRANSMISSION

' REDUCTION | | [ | " I T
| REQUIRED | CW | CE LILCO | OBRU | NMP(C+E) | NYS(C+E) | | TOTAL
| w00 | &4 | 45 19 *‘ § "W | 9 100
200 B Y 39 10 s 1?7 | 200
300 13 136 58 ! 14 83 26 300
‘ 400 18 181 n 19 70 34 a0 |
500 22 226 87 2 88 43 500
600 27 Com 116 | 29 108 52 600
700 Nn 318 136 k7] 123 60 700
800 38 361 165 38 140 69 800
900 40 407 174 43 158 ” 900
1000 s 452 194 .8 178 86 1000
- LOAD REDUCTION TO RELIEVE CENTRAL-EAST TRANSMISSION
Inmumlo CM CE LILCO VAR NMP(E) | NYSEG(E) | | TOTAL
| 100 5 “4 23 [ 10 1 100
200 1" 109 47 12 20 2 200
300 16 163 70 17 30 3 300
400 22 218 94 23 40 “ 400
500 27 272 17 29 50 5 500
600 33 27 140 38 60 6 800
700 38 381 164 4 69 7 700
800 43 436 187 46 7 ] 800
900 49 490 210 62 8 v 900
1000 54 549 234 58 " 10 1000
LOAD REDUCTION TO HELIEVE UPNY-SENY TRANSMISSION
REDUCTION
REQUIRED | CE | LILCO | OMR | NYSEG(E) || TOTAL
100 64 28 7 1 100
200 129 58 14 2 200
300 193 83 21 3 300
400 257 110 7 $ 400
500 322 138 4 ] 500
8600 386 168 4 ? 600
700 L1 193 48 L] ™0
800 $18 22 58 9 800
900 579 249 62 10 900
1000 644 i7e 68 12 1000




NEW YORK POWER POOL

1990 SUMMER CAPABILITY PERIOD
LOAD DISCONNECTION QUALIFICATION

Q-
BASED ON 8% OF LOAD IN GEOGRAPHIC AREA
{IN MEGAWATTS)
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OP 116

Appendix B
June 6, 1990
Page 1 of 2
BUS PRE PRE POST POST SET
NAME WCW  HIGH LOW.  HIGH BY
BQWLINE34S 138 362 328 362 OR
BUCHANAN 348 338 362 328 3180 cE
CLAYJ4S 345 62 328 362 NM
COPPERS CORNERSIAS 338 362 128 180 NY
DUNWOODIEI4S 138 162 328 380 CE
(1) ED.C345 247 362 a2s 362 NM
FARRAGUTI4S 338 362 328 s L4
FRASER345 338 362 a28 180 NY
GARDENVILLE230 21?7 242 207 242 NY
GILBQA3AS 348 362 328 362 PA
GQETHALS 345 338 362 328 180 CE
GOWANUSI4S 338 362 328 I CE
HURLEY AVE 338 J62 338 362 CH
LADENTQWN34S 338 362 a2s 180 CE
LEEDS345 a8 362 328 n NM
(1) MARCY345 348 362 328 380 PA
MILLWOQ@D345 338 362 28 380 CE
NEWSCETLAND3I4S 348 162 328 362 NM
NIAGARA230 225 242 219 242 PA
NIAGARAJ4S 338 362 328 362 PA
NORTHPQRT138 138 145 131 145 u
(2) PAKDALE230 tee pg2 242 207 242 NY
(2) QAKDALESMS see pg2 362 328 k1) NY
(2) PANNELL RQADI4S e pgd 358 k¥ ] 362 RG
PLEASANT VALLEY345 338 d62 328 180 CE
RAINEY345 338 362 28 180 CE
(3) RAMAPQ 345 kRT ) 62 128 380 “E
RAMAPQS00 500 §50 500 5§78 CE
RPSETPNIAS 338 362 328 362 CH
SOMERSETI4S 338 362 128 80 NY
SPRAINER QPKI4S 338 362 328 8o VE
(2) STATION B0 345 set pg2 359 128 362 RS
ST LAWRENCE230 s 242 219 242 PA
(2) WATERCURE230 see pg2 242 207 242 NY

Notes
(1) Marcy 345KV bus voltage s /educed to 345KV prior to energizing the Massena-Marcy 765kV MSU-1 line. By
exception, Marcy and Edic voltages are allowed below their precontingency low limits for this condition.

(2) Precontingency low limits for various HQ to NYPP transfers are listed on page 2 of this appendix.
(3)  Voltage below 327KV at Ramapo may cause the loss of the Bowline Units.



BUS YOLTAGE LIMITS

muts for ranges of H(

(L ¥

Pre-Contingency Low Voltage Limits (kV) for
Range of HQ-NYPP Transfer (+ towards NYPP

1000 1 1001 to 1351 18§

A a P
o1 1o 2001 ¢

Bus Name £A000MW LI2OMW  18SOMW  2000MW

a2 OMW

Pannell Rd 345kV 139 339
Station 80 345kV 34 341
Oakdale 345kV 3358 335

342
142
339

Qakdale 230kV
Watercure 230kV




CORRECTIVE PROCEDURES AND REQUIRED ACTIONS OF 1el6

kppengix ¢
Jene 06, 1089
Page | of |
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ugP] wprning Alert ‘L!*:lg Restore igl‘pl“ "%iﬂ!!ﬂ
' x y Energy TransacTYons

T Y ¥ i ¥ RaJUSTUTRGTe TRgTe WeguTators
¥ ¥ ¥ ¥ ¥ RGJURT Ceneration
¥ ¥ ¥ T Ktivate Teservels T
X T Y 1 Y REIVITVOTTage TReacYare, YramTormer TapsT
T i T ¥ ¥ “Prepare Tor ManuaT VoTTage ReduciTor
X T ¥ T “WanvaT VoTTage Yeauction
¥ T ¥ T CUPtaTT Wember Tompany Won-essentTaT Use -
T T ¥ CurtaTT TATeFFURTIBTe Customer Losd .
Y Y et “FEQUETT Large Customers T TUrTaTT TRy o
¥ ¥ um’ usur,oun ) -—M\
Y Y ck Wesponse Voltage RequetTan e
¥ ¥ (644 SheddTng vau I
¥ Restore [oad L
i
s
REQUIRED ACTIONS H
P ACT LT
X X X X X ¢ ete
¥ . 4 Y 4 I o change oF state occurs decTare =

system to be operating in the new state

i 4 X X ) Dec lare lﬁmncy Yranster Triterna

X X X X Determine action to return to normal state or
more secure state

¥ X Y Y v ne of co NS, PESUTLIRG Sys-
tem state, and procedures to-be 1mplemented
¥ Y ¥ y X otify of KcTuaT Tyitem TondTtions
X Y Y Y Y m SSTLince v
T X T i T Initiate uniTateraT action 17 warranted by
conditions
¥ T Lonsider any request Trom SPU 45 an order and
execute such requests
» : § X np r Sy restoretion pr res
T Loordinate any restoration actions with SPO that

will impact other systems
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; Jure 33, (968
Page | of
\ A whBN |G lﬁl' ;ﬁg! f:f"fﬁ'
. TP on Fec 41 OF belom Above hor. Foency ratirg or
Freslontingency Losd norme | mel retings fransfar Cris above Normal rating
ratings but be ow LTE teria invoked  dut'not more than
rotings for ang loaging ATE ratang for 4
net more then  above Norma | hours.,
JO minutes or  rating but
Emergency below LTH
Trangfer (rie rating for
terty invoked  not more
byt 4t or be«  Lhan 4 hoyry
Tow Normg |
ratings,
¢ PoasteCpntingency Loaoings®  CaQudl to of Pradirted Gredter than  ITT rating wil) B
4. LOks oF Generation Tess than losging STE rating erceeoed and n.
or LTE roting greater than but with sufs  sufficient time
Single Faciltity LTE reting but ficient time to will eaigt 10 ime
less than or Lake corrective plement corrective
eous! to 5TE dction follows action or E7C has
reting Ing contine. been invoked ang
gency. Emers criteria have been
ency Transfer exceeded for more
«Fiteris have  then 30 mingtes
not been ex
ceeded for more
than 30 minutes
b. Loss of two Adjecent Equa' to or Emergency Transfar Criteria have been (nvoked
Circuits on the same fess than LTE  Post-Contingency Loading may exceed ST ¢
structure rating rating,

TR VoTtage™ WITRTA pre- BeTow 118 LR Pelow 118 pre-con.
contingency pre-contine. re-contingency tingency low 1imit
1imits, low ow limig or or above 1ty pres

imit or above above 1ty pre« contingency high
1ty pre=cuns conti y high Timit for |0 mingtes
tingency high  limit for more ang 1y indicative
Iimit byt than § minutes of 4 system probiew.
within post. but less than
contingenty 10 minutes, Below 1ty prescontin.
limity for Above 1ts posts gency low limit, 1y
less than § cont'a,onc{ nigh ingicative of a 1ys+
mingtes, Timit for less tem probles and ap-
than § minutes, propriste voltage
contro) messures have
diready been taken
Below post-contingency
low Timit and 1§ ine
dlcative of & system
probles. Above its
post-contingency high
Timit, for § minutes.
Pogt-Contingency Pregictee Pregicted to  Predicted to fredicted to be
voltage to be within  be below 1ts  be below i1ty below 1ty post.
postscontine. postacontine. post-contingency  contingency low
gency limits y low low limit or Timit or above

init or above
118 post-con.
tin y Nigh
Timit follows
ihg 4 contine
gency, i3 ins
gicative of a
system probe
Tew, and the
congition has
existed for
Tess than §
Binutes,

above 1ty oo:t-”
contingency hi
lil!ln,:l\'.'n:
4 contingency,

15 Ingicative

of & system probe
lom, and the cone
dition has exiges
ted for § mine
vies but less
than 10 minutes.

1ts post-contin.
ency high |imit
ol lowing 4 con.
tingency, s in-
gicative of 2
System prodlem,
4ng the condition
has erigted for
10 minutes.




OP 1-16

Appeng x D
Jume 23, 1968
Page 2 of ¢
MONITORED CRITERIA NORMAL whiN NG ALERT MAJCR [MERGENC Y BES CRAY!:
& Feierve
6.0 Mingte Reserve Meets res Meets ree Meets reauires [0 Min Reserve
Guirements Quirementy ments specif.  gaficiency
specified specifieg 1n ‘ed in 0P CxTits after tabing
tn OP.Q 0Pl byt but only ine $CLIONE Specifig
nly 1f wiing  cluging quich in 0P« ingluging
Emergency response Vols  purchase of opery-
Transfer tege Reduction ting copadt iy,
Critervs
b, Opereting Reserve Meets re- Meets re- Mooty require Operating Reserve
Quirements Guirements mentsy specis gefrciency existy
specified specifieg fied in 0P after taking actions
in QP2 th QP2 but only using specifieg 1n 0P.2 "
but only Emergency 'NClvding purchase
it using Transfer (ri.  of cperating capa- -
Emergency terig, bility,
Transfer
Criteria -
S Stab T Ity Cimits Not exceeded Nt erceeded Laceedeq by Cxceeded by 5% OF Tess ar -
less than $T  for 1§ min. or more - ‘r
for less than  ihan 6% -
15 min, ' il T
e Le58 than Kore than TouaT 18 or Loua T 10 or greater
100 W or 1100 v grester than than 1500 MW for £ 5
less than but less 500 M for more than 10 min, "
+500 My for than 500 Tess than ._.&
1888 than MW for more 10 minutes -
10 min, then 10 min, g
ToYrequency (T 6F squaT LY or equdt - o
to 60.08 to 60.06 6T 60.08 'S sustained
6T or equa! 6T or equa! 6T 59.90 and  Equa) OR LT $9.90 or
to 59.9% to 59.95 LT 69,98 continues to increase

or decline

mﬂmm 0 TCTORT 10 TASUTTTETOnt 1o moRTier
Availability

v
MONILOr System ®mONItor system monitor

" r
System system status amg SPD

T

status status status determines systes 15 in
Jeopardy
' Ting Syb LT operatTng or y
under nores ! Systems not iystems 'n In Yoltage Reduction '
congitions operating Voltage Res Nt reguests NYPP 4.
uhder norma | duction S13tance vid Yoltage
congitiong Reduction -
TUTSe6a7aTTon wITRTR RYPP "R W W vis
A situation
TAvolving ime
pending severe

weither existy

* SEE EXCEPTIONS « APPEND!X €
** SEE EXCEPTIONS - APPENDIX B
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NIAGARA-MCHAWK MEMO

New York Power Authority
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NIAGARA MOHAWK POWER CORPORATION / 300 ERIE BOULEVARD WEST SYRACUSE Ny 10202/ TELEPHONE (315) 4241811

November 30, 1990

Mr. Philip A\, Nelson

New York Power Authority
P.O., Box 191

Marcy, NY 13403

Dear Phil:

This mem¢ is to confirm our recent discussions
concerning the operation of ocur facilities in the

vicinity of the Oswego/FitzPatrick/Nine Mile Point
generation stations.

As agreed between our operating staffs, Niagara
Mohawk will operate so as to maintain the bus voltage at
Nine Mile Point to no higher than 120 kV under normal
circumstances. This, accordirgly, will result in
acceptable voltages at the FitzPatrick 115 kV bus;
acceptable being defined by the Authority.

If we can be of further assistance, plcase let me
know.

Sincerely,

/

cTement E. NM,%M’.-——_—-

Manager
System Powar Control

CEN/ry



