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U.S. Nuclear Rogulatory Commission
ATTN: Document Control Desk
Mail Stop P1 137
Washington, D.C. 20555

SUBJECT: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Request for Additional Information Regarding the Reliability of
Manual Bus Transfers Between Onsite and Offsite Power Supplies

REFERENCE: 1. NRC lotter, D. E. LaBargo to J.C. Brons, dated May 18,1990, 'Rollability
of Manual Bus Transfors betwoon Onsito and Offsito Power Supplies -
James A. FitzPatrick Nuclear Power Plant."

Dear Sir: )

In R. forence 1 the NRC staff transmittod questions about the FitzPatrick plant oloctrical
distribution system. Those questions address the rollability of manual bus transfors betwoon
onsito and offsito power suppilos. Attachmont 1 to this lotter providos the Authority's responso.

If you have any questions, please contact Mr. J. A. Grey, Jr.

Very truly yours,

JJ2G_
John C. Brons
Exocutivo Vico President
Nuclear Generation
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cc: Rogional Administrator
U. S. Nuclear Rogulatory Commission
475 Allendalo Road
King of Prussia, Pennsylvanla 19400

Offico of the Resident inspector
U. S. Nucioar Regulatory Commission
Post Offico Box 13G
Lycoming, Now York 13093

David E. LaBargo
Project Directorato 11
Division of Roactor Projects 1/II
U. S. Nuclear Rogulatory Commission
Mall Stop 14 B2
Washington, D. C. 20555
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ATTACHMENT 1 to JPN 90-077

RESPONSE TO NRC QUESTIONS

<

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50 333

|
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Tho quottions are numbored as they appear in Rotorence 1. To clarify the responso, however,
questions 1 and 2 are separated into component parts.

Question 1.

a. Motors rated at 575 volts are poworod from tho 600 V busos at tho FitzPatrick facility.
Motors aro usually rated for continuous servico over a rango of 0.90 pu to 1.10 pu of their
rated voltago. When the offsito Preferred Power System (PPS) is at 122 kV, tho 600 V
busos are at 648 V which is 1.13 pu. Noglecting any toleranco contributions, th.s excoods
tho allowed 1.10 pu. Under nomo conditions e.g., when the motor load is loss than rated,
this excess could be acceptable; however the licensco must provido justification to
support the adequacy of the FitzPatrick design,

b. In addition, tho basis to support that 122 kV is tho absoluto maximum grid voltago is also
requirod.

c. No montion is mado in tho FSAR or Technical Spoc!!ications (TS) of overvoltago
protection,

d. It appears that, in attempting to avoid transient low voltages, NYPA may be continuing the
practico of allowing 1.13 pu as a potential steady stato motor voltago whilo attempting to
minimizo low voltago conditions in parts of tho distribution system.

Response to Question 1, Part a.

Stono and Webster calculation 14620 E 77 (Attachmont 2) also calculatos approximately 648 V at
the load contor bus assuming no load. The calculation assumos tho following conditions:

o Reserve transformer is on the 116 kV tap (as it is set currently),

o Load contor transformers aro on the 4050 V tap (as they aro set currently).

o No load is defined as 1 megavoit ampero (MVA) on cach Rosorvo Station Servico
Transformor (RSST) and 1 kilovolt amporo (kVA) load on the load contor.

Run 9153 of calculation 14620 E 77 shows the prosent configuration for the 115 kV to 4 kV
transformation. At no load and 122 kV on the 115 kV bus, the 4 kV bus is at 1.09 pu (4360 V) on 4
kV baso (Sco pago 6, Figuro 3 and data on pages 12 through 15) Run 101 show the 4 kV to 600 V
transformation at no load (Sco pago 6, Figuro 3 and data on pago 16). The theoretical no-load,
motor running voltago would bo 633.65 V (1.102 pu) on the 575 V baso. While the 1.10 pu
standard is excooded, this condition exists only under unrealistically low or no-load conditions.
With any loading on the 600 V bus, the motor terminal voltage would drop below the acceptablo
1.10 pu upper limit.

The normal shutdown loads (light load condition) ata shown on Tablo 1 indicating 5 to 7 MVA for
each of the two RSSTs. Tho loads include lighting, heating, ventilation,instrumontation,

i
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equipment cooling, and other operating equipment. Using thoca normal shutdown load vabos,
the load contor bus voltago is 628 V, which is within the motor design rango of 546 to 633 V.

'i ABLE 1
Normal Shutdown Loads

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Transformer (MW) (MVAR)* (MVA)
T2 3.9 3.4 5.2

T.3 5.6 4.5 7.2
*mogavolt amperos roactivo

Response to Question 1, Part b.

The normal maximum voltago of the Offsito Preferred System is 121 kV. This is based on the
Niagara Mohawk operating guidelino of + 5% for the 115 kV linos wh ch is the continuous voltago
lating for this equipment. Niagara Mohawk limits voltago under normal conditions to 120 kV (Sco
Attachment 5.)

The Authority used the 122 kV value to envCpo tho voltago calculation (Attachment 2), not to set
the maximum grid voltago limit. The Authority commissionod this study in responso to an NRC
lottor issued August 12,1976 requesting degraded voltago information. The results of the study
woro included in on updato of the FitzPatrick Final Safety Analysis Report in 1982.

Response to Ouostion 1, Part c.

Tho Niagara Mohawk Rogional Control Contor monitors and controls the 115 kV grid. To maintain
rooulrod 115 kV levels, the Contor 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 moriitors the 115 kV buses and is set to alarm in the control room on high voltage.

Responso to Quest!an 1, Part d.

The Part a responso shows that the Authc.ity does not operato motors et 1.13 pu. Under no-load
conditions with a grid voltage of 122 kV only 1.102 pu (575 volt base) 'sxists. Soo responso to
Question 1, Part a.

Question 2.

a. During the pac two years the NRC and NYPA have discussed the 25 degree phase snif t
betwoon the Normal Power Supply (NPS) (i.e., the main generator and T4) and the PPS
when the Main Generator is abovo some power level and noar full power. This phaso
shift was the reason for the request to climinate the TS requiroment to rnanually transfer
one safoty division to the PPS when the omorgency dicsol generator (EDG) associated

j with that safoty division was inoperable,

b. Provido details of all curront operating conditions, including testing and omergency
,

conditions, which requiro mtnual transfer.'
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Response to Question 2, Part a.

Niagara Mohawk has permanontly installod a power transformer betwoon the 345 kV system and
the 115 kV system at the Oswego steam station. By connecting tho two systems near the
FitzPatrick plant, the phaso shift betwoon reservo power supply and normal power supply has
boon virtually eliminated. Niagara Mohawk has obtained a sparo power transformer to bo used to
back up this transformer as well as other transformers In the system. This ensures that the phase
shift can bo Itopt at almost zoro.

Response to Question 2, Part b.

A manual transfor is required during planned and controlled shutdowns and startops c| the plant.

Currently, the Authority also performs a manual transfer during the monthly fullload test of the
omorgency diosol gonorators. The Authority tests iho dionis in parallol with rosorvo power.

There aro no omorgency conditions that requiro manual tra afor.

Question 3.

Provido details of any long term correctivo action, such as automatic fast transfor, that is being
,

considered to Improve the overall system reliability.

Response to Question 3.

The FitzPatrick plant has a good record of system reliability. The plant currently has automatic
transfer capability from normal to reservo power. The Authority is not considering an automatic
transfor schemo which would bo initiated by the ' porator. Such a design would not improvo
reliabWty, becauso:

a- Niagara Mohawk Power Corporation has mado system improvements to the 115 kV
system. They havo installed a transformer which has reduced the phaso angio betwoon
115 ku nd the 345 kV system to almcit zero. This removes much of the risk of circuita
breaker trip as e result of circulatl ., ;urront during a manual transfor,

b. An automatic transfer system affecting four circuit breakers, would be complex and costly.
It would not improvo reliability. On the contrary, rollability would be reduced, because
moro devices would be introducr - to the f ault troo, and additional equipment would
nood to bo maintained and calit- 1 The Authority discussed those issues with the NRC
at a mooting at NRC headquarte; n Rockville, Maryland in March 1988.
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Ouestion 4.

Provido details on the coordination of the RtzPatrick reactor operations with the system load
dispatchors, during all seasonal conditions, to ascure that the PPS is adoquate to provido power

'

to the unit's safoty related buses and loads.

Responso to Question 4.

Tho Energy Control Contor (ECC) Ir Marcy, Now York is the dispatch and control contor for the
Authority. As described in the Authority's Operating Policy 10 (Attachment 3), the FitzPatrick -

L plant follows the ECC's operating direction and koops the ECC informod of operations such as:

o Unscheduloa ovents including changes in plant status, loss of transmission linos, breaker
operations, oscillograph oporations, loss of any equipment that might affoct plant
operation, and power doratings,

o Plant rostoration to service or output chango.

o - Operation of all transmission lino and plant breakers except those out on clearanco.

o Removal of bulk power equipment from servico,

o Any chango in the generation schedulo,

o Excooding maximum nomial rating by bulk power equipment,

o Any condition that could signifkantly affect the bulk power system or plant operation,

l For all seasonal c .;nditions, four groups coordinato roscrvo power. When a chango in rosorvo
power occurs, tho identifying or requesting group makes at least two contacts. This ensures,;

coordination and dissemination of information.
'

The FitzPatrick control room contacts the Nino Milo Point 1 control room and the Authulty's
j Enorgy Control Contor.

| The Authority's Energy Control Contor contacts the FitzPatrick control room and the Niagara

|
Mohawk Regional Control Contor.

The Niagara Mohawl togional Control Conter contacts the Authority's Energy Control Conter and
the Nino Milo Point 1. .ontrol roorn.

Tho Nino Milo Point I vontrol room contacts the FitzPatrick control room and the Niagara Mohawk
Rogional Control Contor.

As a member of the Now York Power Pool, the Authority observos the requirements of the Now
h i| York Power Pool Operating Committoo Manual Operating Policy 1 16 (Attac ment 4). Th s

Operating Policy defines the various operating states of the bulk power system and delineates tho
authority and responsibuity of the New York Power Pool members for each of those states.
Should the system depan from the normal state because of capacity deficiencios, energy
deficiencica loss of gonoration or transmission facilitics, voltago levels (including overwltago),

(

4

_ -



.

I fuel omorgencies, or air pollution opisodes, tho objectivo is to return the systorn to the normal
stato as quickly as possible.

This Operating Policy has boon in offect sinco June 26,1989 and has genera!!y functioned well.
However, in the past month, the FitzPatrick plant experienced an incident during which Niagara
Mohawk romoved a lino from servico under non omorgency conditions without providing the
Authority with prior notification. The Authority plans a mooting with Niagara Mohawk to resolve
this problem.

Reforonces:

1. NRC letter, D. E. LaBargo to J. C. Brons, dated May 18,1990, 'Rollability of Manual Bus
Transfors betwoon Onsito and Offsito Power Supplies - James A. FitzPatrick Nuclear
Power Plant."

2. NYPA lotter, J. C. Brons to NRC, dated September 4,1990, *Three-Phaso Bolted Fault,"
(JPN 90 060).

3. Niagara Mohawk memo, C. Nadcau to P. Nelson, dated November 30,1990, agrocd to
maintain bus voltage at Nino Milo Point no higher than 120 k'. under normal
circumstances.
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ATTACHMENT 2 to JPN 90 077

VOLTAGE CALCULATION
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New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50-333

.
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P 0F 37 g 97
DATA BRIET 17, ,

'

TERIE-VINDING g

i $TATION SERVICF TRAN8PODG:1 IMPEDANCES
CRECKED BT ,d#1<f

1'

I X,0_00000006n26exo PROGRAM VERIFICATION N0. DATE /t> 7 r)4

JOB ORDdR N0. | | $ 7 5,|0 CLIENT PASM PIAN FITtfATAler

RUN Wo. e es o - nT u) G DATE 9-l7-76

* 1. 99.att MVA, TOP PRIMARY EATING

RATIM ELTIPLIER (Usa 1 for 0A or P0A, 0.75 for CA/FA,* 2. .u- 0.6 for triple-rated].
,

* 3. 7.11_. MVA, HIGEER VOLTAGE SECONDAM TOP RATING ((K WIRING)

* 4. 16.93 HVA, LOWER VOLTA 03 BECONDARY TOP EATING (Y WINDING)-

PERCEM IMPEDANCE, Eg.x, ON BRCONDAM IMtRT MVA EASE'

-5. __ -

*- " " " "
-_ _ PRECENT IMPEDANCE, Eg.y, "\ -6.

or
PRECENT IMPEDANCE, E .,g, CN PRIMART LOlfEST MVA BASEg-7. n.06

" " " "
PERCENT IMPEDANCE, Ig.y, "*--8. 7_n3_

,

" " " " N

9. 13. ut_ PRECEE IMFEDANCE, 2x.7,

" " " " "
10. . 9 A __ PERCEM IMPEDANCE, Zg ,

" " " "
PEECENT IMPEDANCE, Ex , "11. 6.n

b (- PERCMM IMPEDANCE, ty
" " " " "

12. .6 rn ,

5. _ En, PERCENT IMPEDANCE, Zg.g. ON SEC02ARY LOWEST MVA EASE
" " "

6. _ a.67 PERCENT IMFIDANCE. Eg.y " ,"
<-

* 13. _ig4.co FT., SEco NAE ' LEAD 8, X VI EING

4 14. 175.00 FT., SECONDARY LEAD 8, Y WIEIM'

* 15. 4.16 KV, RATING OF I WINDINO

* 16, 4.16 KY, RATING OF T WIEING

** 17. .o01706 + 1 .nncinn ORM8 PER PBAsE, I WINDIno BBCONDARY LEAD 8

OEMS PER PRAkt. T WINDING SECONDAR LEAD 8** 18. _.on AAcn + j .nnM An

19. .nnnsac pu, zg ,

20. _nnnnAs 4 3 nnqq Pu, Eg + SECORDAM LEAD 6a = OE 1 MYA RASE

s21. nnnn $ #_3 nneq Pu, ty + 8ECONDAR LA4
_g *

* 22. _ ,n Ao MVA, OTHER LOCAL LOAD ON PRIMARY BOUICE

Ig
23. ,,,,lagg MVA, HIN . ignnn _ MAX, SECRT CIRCUIT FROM PRIMARY SCUECE*

* Input by enginear (* Reviewed by enginest
.

__ ___ ---- - - - - - _ - - _________ _ _ _ __ ___



.- . . . - - - - - . - - . . . - -. . . - - . - _.. - . - . . ---

1 M 3 GT ga7 y'

.

*

DATABREIT18
.

STATION SEtt;ct 8YSTD CA1.CULATION8
g_ --

Tsass- n etwo "aAll8Fo osR cKnctsD ny SA>
3 rauGEAM vn=IF", CATION WO. DATE /Nc3( 74

2.000000006690e d""

Jos ORDER WD. (18 20 Lp_ CLIENT PA SM r PLAN F#TtFATitter

RUN 100, 9152 ST M DATE i*M * 7 6- _

_

g HVA, T1AN8FORMER X WINDING NIX. CO R RIBUTION TO BUS FAD..!1.
" " " " "

" Y WINDINO -

2. M MVA
HAIIMUM SUSTAINES LEVEL 0F NO-LOAD PRIMARY SOURCE VULTAOR:

t

3, Ed PsRCER OF NOMINAL VALUEse-

- PERCRM, MIN. VALUE COL. 7 TO SAT 1877 LOAD CENTER SUR. REQ'T
se 6, 95.50

e - 3, 115.0 L KY, McM. **M KY TAF, PRIMAM

$TEADY-STATE VOLTAGE TROF":LR _

- . >

(1) -(2) ( 3) .- (4)- (5D. ~(6) - (7f-
AT INDICATED LM MN0 10AD -

TRANSF. Eirsso!NO Y wuu une
-

F
80mm

I KY PRI. PU svu. O unual sus. FU unuma 1__
_ >

LI(XIT IAAD1g { ' "''
106.00 121.99- 1.0607 1.0624 105.75 1.0625- 105.76-I82 ' 'I *

.

-169cW/oc(wov.
p g , ; 9Q %4 103.47 118.99 1.0346- 1.0361 103.H 1.0362 103.13

101.75 117.01 1.0174 1.01Li7 101.38 1.0189 101.39

100.00- us.00 .9999 1.0011 '99.61 1.0012 -99.63

mr4 TAPt M6.00 -
106.00 I L 99 1.0607 -1.0901- 108.51 1.0902= 108.52

,

-

,

_103.47 -110.99' .1.0346 1.0631 105.81' 1.0632 1105.82-

100.87 us.00 1.0086 1.0362 -103.12- 1.0363- 103.13.

100.001 115.00 .99 W 1.0272 .102.22 1.0273 102.23

['

FULL LOAD E _

|

106.00- 121.99- -1.0589 1.0630 105.81 1.0361 103.11'

'

'

100.00: H5.00 - .9980 .9983 99.34 .9691 96.42'

95.00 109.25. -.9480 :.9449 93.99- 9135' 90.85 - !-

99.17- -114.04- .0097 9895 98.45 .9599 95.50- 3

101'.75 u7.01 -1.0155 1.0170i -101.20 7.9885,. 98.35 .

n j.

NEW TAPt -12BSPF
. 1.0347 102.98 1 1 / 068 100.19-

, ,"

100.08- 2 m 99 1.0589 - '

-100.00 115.00 .9980 i9715- -, 96.66 . +413 93.63,

. '

g
i 101.75 n7.01 1.0156 .0097- 98.48 .9602 95.52|

'

103.47 110.99 1.0328 1.0076 100.27 .9788 97.38i "
'

L ,

|| .

h
"LIcgT IAAD" is 'l M7A Per secondary -

p ' Columns (1). (2) -and (3) are on noudnal primary voltags base'

.Colguns (4), (5),'(6)j sad (7)>are on motor.namspiste voltage base
"

C
'

- .n, ne n, m ,

1. - - - , _ _ ~ . _ _ _ _ _ - _ _ _ _ _ _ , _ _ ~ _ _ - . _ . . , , ,. . . . , , _ - . - - , - , _ . - , , , , _ m, , . ~ -
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10 of 3t> g,77
. ..

DATA 8KEIT 19 |

-STATION SERVICE SYSTEM CALCULATIONS
TRRII-4rIMDING TRAR8FORMER !

AT FARTIK, LOAD CF.2Cl2D BY dQf4/ I3h
I000000006567_aro FROGRAM YERIFICATION NO. DATE _ /O-7-pC74

- '

'

.70s otDER Mo. IlB2SJo CLIENT PASMP PLANT [lTE FATMCr ]

RUW N0. 9152 RT WG DATE 83 - | 7 '? d

* 1. 6.20 MVA AT FF = A g_, LOAD ON I WINDING CERCKED ST-

* 2. 10.29_. HVA AT FF = 41, 10AD ON Y WINDING DATR

* 3, 16.49__ HVA AT FF = ,di,,,, 03RR LOCAL LOAD ON FRIMARY 800RCE

4, M KV PRIMARY TAP
RTRADYafTATR VOLTAOR FROFILE

(1) (2) (3) (4) (5) (6)~ (7)
110 LOAD .__ ,,, _

I hapING T WIpptNoTRAMBF.AOU3c3' |

g ET PRI. PU' , BUli FU MFTOR. I BUR. FU . rwwa. I' "
_.

I
4

AT SPECIFIED LGAD8t,
'

(

106.00 121.99 1.0592 1.0406 103.56 1.0262 102.13
-[e*. ,

,7, 100.00 115.00 .9984 .9778 97.29 .9624' 95.74
* ' -

W" L 95.00- 109.25 .0484 .9260 92.11 .9096 90.46

- 99.76 114.73 .0961 .9'754 97.05. .9600 95.50
''

t ( .
i

\,

101.75 117 01 1.0159 .'9959 99.10 .9808 97.59
.

3 103.47. 118.99 1.0331 1.0137 100.87 .9989 99.39
'

?

-
., ,

t

' '
.

. ,

g

-
.

F

4

.

4

'

& ,

I I
k

9{.
Columna (1), (2) and (3) are on no=4v1 primary voltage base'

# Gohnens (4), (5), (6) and (7) are on unter ammapiste voltaas use
. .

4

i
e

' 4 4
g

' M*OT AC Of gy
_ .
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MTA BHEET 20

STATION SERVIC8 SYSTEM CALCtt.ATIOMs-g - mm INc rnANsroanna
VOLMAGR$ DURING IEMOR START CRECKID BY df4.l

.u '

'~

I000000002321ax0 F1sGEAM vaaIFI0ATION No.- DATE /4.e Q

Jos oRast NO. 110100 CLIENT PAI#f PLArt ATzPATnece

RUN NO. 9132 SY lA.)) DATE 9 "'l 7 - 7 (,
_

1._ M 1 KV FRIMI tf TAP

* 2, 1250 HORSEPOWER WTOR STARTING ON: .
,

.

* 3. _Y WINDIN
'

** 4, 102_8_- AMP., LOCKED ROTOR CURRENT
,

3. 6.20 MVA FRIOR 1AAD ON-X WINDING
'

6. 10.29 hVA-PRIOR LOAD ON Y WINDING
,,

,

.500000000000ax 01 VOLTAnna Dtmfuc Heron stAnt
~

(1) (2) 1 -(3) (4) (5) (6) (7)
AT INDIC&TED 144D0

L ';0 LOAD
_

TRAlW7. I kinutNG- Y wunime
L F
l I 17 M M . FU mmm. I num. FU m wn. I

Eg'W- 106.03 ~121.99 1.0594 1.0412 103.63 .9789 96.40 3,

100.00 115.00 .9986 .9786 97.36 .9179 90.29

| 95.00 109.25 .9486 .9269 92.19 .8673 85.24
'

89.85 103.33 .0972 .0735 _86.85 8150 80.00
,

;

!p 101.75 117.01 1.0161_ .9966' 99.17 .9355 92.05
.-

,

103.47 110.99- 1.0333 1.0144 100.94 .9528 93.78 ,

u

:,
*

.

k
,

e

i
Columna (1), (2) and (3) are 6a naminal primary voltags base-

4' Columns (4).- (3),' (4) and L(7) are on motor nansp, ata voleMastl
..

. :. . . . . .. . .. , , , .- - - - , -.
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T = =-wrunInc CHICKEDBY444)
STATION SERVICE TRANSFORRR IMPEDANCES

X 000000006026axo F200 RAM VREIFICATION NO. ~
DATE # '2 d.~7(

rLArt g,7zPA refer _
J05 ORDER NO. || $ 25, (0_ CLIENT ' PMk r&

,

RUM NO. * oin _ BT MO DATE 8)*I7-74

MVA, TOP FRIMAIT RATINOe 1. 99 An

RATIM WLTIPLIER [Use 1 for OA of PGA, 0.75 for CA/PA,* 2. - u 0.6 for triple-rated]
MVA, RIMER VOLTAGE SB00NDART TOP RATIM ((X WINDIM)

,.

* 3, 3 A 7__

MVA, LOWER VOLTAGE SECOND&If TOP RATIM (Y WINDIM) ** 4. u .oi

PERCENT IMPEDANCE, E -X, ON SECONDARY LOWEST M7A BASE
,

H~5.
*-

~~
_

" " " "

[ 6. _ PERCEdf IMPEDANC2, Eg.y. "

n on PERCENT IMPEDANCE, Eg.x, ON ,P,g6E LOWEST MVA BASEor
-7 . _

" " " "
FIRCENT IMPEDANCE, Eg.,y, "* -8. _ _7.ni ..-

" " " "
PERCENT IMPEDANCE, Eg_y, ".

-9. 1i.sn

" " " " ^
PERCENT IMPEDANCE, Eg ,

10. - MA
" " " "

PERCENT IMPEDANCE, Ex , "11, 6.7s
i " " " " ",

Gh ( PERCENT IMPEDANCE, Ey ,

c .- 12. 6 7n

tu PIncErr IMPEDANCE ~ Eg.x, ON SECONDART LOWEST MVA SASE5.
{

.

" " " *

PEncIrf IMPEDANCE, Eg y. "6. A n,

Fr.,,SECONDAXf LEADS, I WINDIM ,

* 13. ioA nn

PT., SECONDAKI LEADO, Y WINDING* 10. 174.no-

A.in . KY, EATIM or x wtwDIM* 15.
.

KY, RATIM 0F Y WINDING* 16. A .1 g

ONN8 PER PRA81, I WINDING 8ECONDAEr LEADS'

nnavnn--** 17. .nn17c6 + ' 4
OEM8 PER PRABE, Y WINDIM SECONDAIT LEADS

** 18. _nntAon + 4 .nn79An
*

19. .nnns os _ u, Eg.p

20. . .nonn61 + 4 anA1 A9 -Pu, Ex + 8ECONDAEf LEADS-- ON 1 MTA Bast

21. .nnons + 4 .nnAnAA, Pu. Ey + SECONDAEr LEADS-
.

.

.': y -

MyA, OTHER LOCAL LOAD ON PRIMART SOURCI* 22.. in ao'

;h' k _

. MVA, MIN.15000_ MAX. EHORT CIRCUIT PROM PRIMART SOURCE'
* 23.___ inonn

* Input by su81neer ** Reviewed by en81aear

.
.

SE:01 06, 01 130'

. - . - . . - . . - . . . - . . - . . - . . . - - . - . . - . - . . - . . . . _ , . . , - . . . . - - - , - , - . - -.



..

- - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ 3 s E 3f E-?7''

DATA BRIET 1R
.

Sgt0N SERVICE SYSTEM CALCULATIONS
f y fatt-WINDING TRANSFQiGER CRECKED BY M 4)

PROGRAM vaaITICATION 10. DATE /o W')(
' 1000000606690nx0__

l)S2 Qo CLIEn FA SN Y FLAW F Te PAfXiceoron ORDER po.

BT j G DA3 9 "I b 74 -
ann No. 9153

1%L., MVA, TRANS,FORMER X WINDING MIN. COERIBUTION TO BU$ FAULT1.
" " " " "

" Y WINDINO
2. Ih WA

ItAIDEM SUSTAINED LEVfL of NO-10AD PRIMART SOURCE VOLTAfiEl

** 3, 106.ng FatcENT OF NOMINAL VALUE
,

PERCKNT, XIN. VALUE COL. 7 TO 3ATIBFT LOAD CENTER SUR. REQ'T** 4, 95.50

* 3, p .no KY, NOM. *W2, a TAP, ruMAxr .

STEADT-STATE VOLT CE NOFILE
' (1) (2) (3) (4) (5) (6)- (7) .

AT INDICATED LOAD 6110 IAAD -
'

-

Sotftct _ _ _ _
TRANSF. I htau!NG. 7. O, APING

-ranum. Z
I _

tv _

PRI. FU .BU3. FU ruauR. L BUR. FU

F LIGIIT LOAD.,n% .

zy
100.00 121.99 1.0607 1.0901 108.51 1.0902 108.52

.

FULL IDAD:

100.00 121.99 1.0589 1.0030 105.81 1.0361 g

100.00 115.00 .9980 .9983 99.34 .9691 96 42
-

q

95.00 109.25 .9480 .9449 93.99 .9135 90.85

99.17 114.04 .9097 .9895 98.45 .9599 95.50

.

*e

.

'
,

I

I "LIGET LOAD" is 1 MVA per escondary
I

columns (1), (2) and (3) are on nominal primary voltcBe base
columns (4), (5), (6) and (7). are on motor nameplate voltane base

CC?pT C%*, , pt tv'

- _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ _ _ _ _ _ _ - - _ _ - _ _ _ _ ___. _



a 9 or 36
DATA 8KEET 19 C*//

STATION SERVICE SYSTEM CALCULATIONS
~~ TER$3 4f1NDING TRAM 57010ER

,/ AT PARTIAL LOAD CHECT.ED BT _d i/d __
e x0000 coo 00567ero PROGRAM YEMFICATION No. DATE /o M.wf _.

JOB ORnun no. IlBtl.h cLtEnt PAsn y ptAn FtT2 M TK Icr

RW HO. 9153 _ 3Y MO DATE ;_ $ " l 7 - 7(,
,

* 1. __6.20 HYA AT FF = A LOAD ON X VINDIyo c e rrn NY

* 2. 10.29_ HTA AT PF = 1 LOAD ON Y WINDING DATE

* 3. 16.49_ MYA AT FF = .,88.._ OTREE LOCAL LOAD ON FEMAM SOURCE

,

4,1 9999_ XV ?MMAM TAP*

STRADY-8 TATE VOLTAGE PROFILE

(1) (2) (3) (4) (S) (6) (7)
110 LOAD i ~

Z hauING . _ _ Y iitlibrzop0VRC1 TRANSP. ___

~
,

"7 XV FRI, PU ' Bus. PD Nff0R. L 1U5. PU _ ranum. X .*

'

'

#! SPECIFIED LOAD 8:

it6.00 121.99 1.0592 1.0687 106.38 1.0548 104.9_9
'

1(0.00 115.00 .9904 1.0'045 99.95 g 98.46g~
c:n %

95.00 109.25 .9483 .9514 94.65 .9355 93.05*

97.26 111.05 .9710 9754 97.05 .9600 95.50

.

'

101.74 117.00 1.0158 1.'0229 101.79 1.0082 100.33,
-

.
!

'
I

'
.

4

.

.

4

.

.
.

,

Columns (1), (2) and (3) are on nominal primary voltags base
{ Columns (4), (5), (6) and (7) are en motor nameplate voltase base~

-

1

1
-

,
. . ,,

' OC.MT AC (47 1M

- _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ _ _ . . _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __



. . _ . . . . . - . . - - . ~ - . . . - -- - . . - . . - . - - . ~ - -...-- - - .._~- -.

| S~q' 35 E -7 7,' '

DATA 8RRIT 20

STATIOW SERVICE SY8Tct CALCULATIONE
'.. fr***-WINorte TRAus e

9 =
VOL'f'''"a DURDO 'emdvR START CHECKED BY M

1000000002521exo- PROGRAM m lFICATION No. DATE %47M""*

aos Onusn NO. I1924to cutsnT P h S^l Y n.urt 1iT2 PA18Icr

. zw no. om- 3Y M 02 DAT C)*I?-76

1. g gg gg KY PRIE RT TAP

* 2,_ mn sonssrowsm mTOR STAttrno os:
.

* 3. y wrworso ,

,

4. _m,g AMP., LoctrD noTot cuansnT**

3. 6.20 MVA PRIOR LOAD ON K WINDING
,

6. 10.29 HVA PRIOR LOAD ON Y WINDINC

.500000000000ax 01 90LTFm Duntwc HDTolt fitAne

(1) (2) (3) (4) (5) (6) (7)
AT IMotCATED ' "110 '! = _

TRAMF. __
X WINDING Y kuw m'

a'** M

I _
RV M mum . FU _ mmma I. _mus. FU ru wa. I

( . 106.08 121.99 1.0594 1.0694 106.44 1.0003
g-

.9906 1.0052 100.02 .9438 92.89.
100.00 115.00 I

95.00 109.25 .9406 .9522 94.73 .0921 67.72
'

'

07.60 100.74 0746 .R735 86.05 .n149 80.00

,

101.74 117.00 1.0160 1.0236 101.86 .9617 94.68'

-
.

.

.

L ,

l
'

i
!

A
'

-

|

Colisens (1), (2) and (3) are on nominal Primary voltage base>

| Columna (4), (3), (6) and (7) are on motor naampista voltaga hees
9E 0T 06, 01 DO - .. g.

*
.

,

.-- . , ,- . . -- . ..



. ..- .. - - -- .. - . _ . . -- =- ._- .

lb of 3r
* * E-97

DATA SREET 11

$TATION SERVICE SYSTEM CALCULATIONS

LO W VoL.TR6C GTCA0Y STATT WL.TA6c PROFILc - M0 L.M6
7'' ??--t' : "rit : - & ": ::p :t =.;

-

|

.10s ORDzR No.ll8M.80 CLIENT E88^/V PLArr F 4 Tr FA 74 # cr'x

RuN NO. /0/ BT WG __ ,_ DATE 9. / 7. n
,

,000000007001avo ,,PRDORAM YERIFICATION NO. REVIEVED BT df/d -

V

_1 HP HDTOR BRIN 0 STARTED
DATE /0 2*V//*

'

* sn V. mr0R NAMEPLATs
)CTOR LEADS

** . J AMP. LOCKED ROTOR CURRENT R=* X** OHMR/PHASF.
'

** . 25 PF OP LOCKED ROTOR CURRENI
.

1000 KVA TRANSPORMER, STEP-DOWN 70 )CTOR VOLTAGE*

* _ 5.56 PER CENT IMPEDANCE VOLT 8, STEP-DOWN TRAN$h0RMER,
,

,
,

'

_J KVA PRIOR LOAD N TRMISPORHER $5CONDARY*
,

.6_O PF, PRIOR LOAD**

* 100 MVA HIN. 3110RT CIRCUIT AVATLABLR AT TRANSF. PRI. TERMIBALB

.

Nott. PRI. VOLT 5GEt* 4000 V3 PRI. TAP r ** R300H.* g CHOSEN'

|
(7) .(8) (9) (10)

-FRI.- SEC. ICTOR leTOR

VOLTAGE VOLTAGR STARTINO RUNNIN0

14ADRD, LOADED, VOLTAGE. VULTAGEI-

! PU X__ ! (7) NON. PRI. VOLTAGE
_ BASE

110.00 1.1335 111.27-
-/Op e' / f c. ,, (8) (9) (10) icTOR"

10p.00 1.1129 it)9;21 MAHRPLATE WLTAGE,

'
BA8R1

/Os.zf' l 09fo e /37,7 '

106.00 1.0923 li)7.13
,

'

104.00 1.0717 105.08
.

'

100.00 1.0304 100.96 -

90.00 .9274 90.66
-

-
s

,

a
-

|

,
'

: - - m"~ ~'



.- .,

If 0f Vf gy' '

DATA 8$tEET11-
.

STATION SERVICE SYSTEM CALCUI,AT gg
h) l.0 W V0LTAGi 5(CADV STAtt: VoLTAGC MCfILCo NO loa >

tert'_r; '!:10:;- - Mr ";;;;;; . ;.;;;;
"

'

JOB ORDER N0.//M,10 CLIENT PANP PLANT f/'l~lfATAICA'
X

RUNHo./07- BY WO. DATE 9 -/ ~/ * 74 _ _ .

__

.000000000000ex 00 PROGRAM VERIFICATION NO. REVIEWED BY 491/
.

/
* 1 HP 3) TOR BEING STARTED DATE /d *2%7f

.

* 575 V. .Wr0R HAMEPLATE
~ )CTOR LEADS

** 1 AHP. LOCKED ROTOR CURRENT R=* X=* ORMS/PHA8E
_ _ _ _ _

** .25 PF 0F LOCKED ROTOR CURRENT

1

_JO KVA TRANSF0PMR. STEP-tKMN TO NtYr0R VOLTAGE*

|
t ,, 5.99 PER CENT IMPEDANCE VOLTS, STEP-DOWN TRANSPOR!D:R

_1 KVA PRIOR LOAD ON TRANSPOR1ER SECONDARY*

** .88 PF, PRIOR LOAD

100 HVA MIN. SHORT CIRCUIT AVAILABJ.E AT TRANSF. PRI. TERlRNALS
'

c< *
0, .

No!!. PRI. 70LTAagte 4000 V; PRI. TAPl** RECOM.*.1e30 CHOSEN -

(7) (8) (9) (10)
PRI. SEC. HOTOR ICTOR

VOLT /,GH YOLTAGE STARTING RUNNING

.
LOADRD, LOADED, VOLTAGE, VOLTAGE,

h, _ X % (7) NOH. PRI. VOLTAGE
h I

~ BASE
.

110.00 1.1335 111.24
109 //t. Q (8) (D) (10) HOTOR

.

108.00 1.1120 109.20' fW!EPLMT VOLTW;A
:

BASK

106.00 1.0922 107.14

104.00 1.0716 105.08
|

100.00 1.0304 100,96

.

-g'
,'

i

I
' 4E:0T E OT E)0Ol'd



_ . _ _ . _ __ _ _ .

16 0F Bf. .

5-77
DATA 68EET 11

STATION SERVICE SYSTEM CALCULATIOME FV L L LOA 0creADy Crnrc VOLTAGE PMFMQ LO W VDLrNoc
\ S C in; 7:M :;; L.: 7;M ;_ 1 ..;

JOB ORDER No. /lB?s.IO CLIENT fASM)'_ _ PLAC f/TV FAT //Ch-
,

X

RUH Ho. . /0 9 _ BY I4) 6 __ DATE C) -l 7 * 7 (.
.

REVIEWRD BY dold
J gAAAR92R91p0 ., PROGRAM VERIPICATION NO, v

DATE /O*27-7/
HP tCTOR BEING STARTED* 3

_

v. mTOR NAMEPLATE
_

teTORLEADJ* ut

AMP. LOCKED ROT 0k CURREE
R=* X=# Of0f9/PRASE

** 1
'

FP OF LOCKED ROTOR CURRENT** _n_'

.

KVA TRANSPORMER, BTEF-DOWN To tCTOR VOLTAGE* innn

* a PER CENT IMPEDANCE VOLT 6, STEP-DOWN TRANAFOR!tER
-

'

,

KVA PRIOR LOAD ON TRANSPORMER SECONDARY* onn_

nc_' PP, PRIOR LOAD**
__

MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI. TEN!INALS* inn _? _

.

N0!!. PRI. VOLTIGE * 4000 Vi PRI . TAP l**
RECOM.* CROSEN

'

(7) (8) (9) (10)

P!C. SEC. }CTOR )DTOR

VOLTMl! VOLTAGE STARTINO RUNNINC

LOADED. LOADED, VOLTAGE, VOLTAGE,

! _

! (7) NOM. PRI. VOLTAGR
'

% __ PU
__ BASE

110.00 1.0980 107.72- (8) (9) (10) !DTOR~
M N VOLTA E

100.00 .9909 97,01 BASK

95.00- ,9370 91.61
9

93.50 .9208 g

'

1,
-

et
.

i ._... MBI. %..a.T p ,_
''



, _ _ _ _ _ . _ _ _ . . _ . _ . - . . . _ . _ _ _ . _ _ _ _ . _ . _ . . _ . . _ _ _ _ _ .-

|9 0F 3[E-7?
' -

DATABREETlif,

STATION SERVICE SYSTEM CALCIT!ATIOR$_ '
'

Lobl VOLTAGC $15h0Y $YAThr V0LTA Gv Pref ttX - Fut L Lo AD; -
0;...;; 72:.,,. L= Tr ; ".;xs.

-

E 30s onDER No ||9tf,l0 cL1ENT PA 5NY_ rLArt f171PATRICL .

.00 M W ,001 @ 4 By W _G DATE 3"/?-76

000000007001'x0 PROGRAM VERIFICATION No. REVIEWED BT N E ) __a
(..

* 1 !!P )CTOR BRING STARTED DATE /o-27 76 -

* 575 V. HOTOR HAMEPLATR
MyroR LEADB

** 1 AMP. LOCKED ROTOR CURRElfI Pa* X=* ORHR/ PHASE
9

4

** ( .25 PF 0F LOCEED Rot 0R CITRAMfr

e 750 KVA TRANSPORTER, STEP-DOWN T0 tt/FOR VOLTAGE .

* ] - PER CENT IMPEDANCE VOLT 8, STEP-DOWN TRAN8PORTR,

* 745 KVA PRIOR LOAD ON TRANSFORISR SECONDARY

** .08 yy, PRIOR LOAD
.,

[ e j00 MVA HIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI. TERIGRALS
% ,L
v ,

f

N0!!. PRI. VOLTIGE:* 4000 V; PRI. TAP i** RECOH.* m CROSEN

Q) (8) .(9) (10)
-

PRI. SEC. If7f0R HDTOR

VOLTAGE VOLTAGE- STARTING RUNNING

.-- LOADED, LOADED, VOLTAGE. VOLTAGE,

E FU 1 % (7) !#1H PRI. VOLTAGE
_

_

BASE
'

110.00- 1.0980 107.71
(8) (9) (10) _ ICTOR -

*
100,1 _|,oco ,

100.003 .9908 97.00 NA!EPLATE VOLTAGE
BASR ,

35.00 .9368 91.60

'.h2f8 90.00.52
s

-97.0'0 .9585 93.76
0A.00 . 41

-
y

.

)

I

bet 0i 06, OT 100 I
*

-, 02*d 4

,.
|

_ - ._. . __ __. _ _ _ _ _ - .-. ._. .-. _ .



-- . . . - ~

20 0F 35" e-7 7. ,

DATA SKEET M

STATION GERVICE SYSTEM CALCULATIONS AO

l 0W VOLTAGY STEMY $ RAW V0LTAGE PAonts
MkMAL lC

A
:es: -er - te -a= w..

~ PA SA' V ' FLANT NTE:P/LTRict
-

JOB ORDER HO. ll82510 CLIDIT1
_ dan 7 I 'l - 7 (, _

RUN NO. _ID I _ BY _ N O
REVIEWED BY 4/14) _

000000007001ea0 . PROGRAM '!ERIFICATION No.f
DATE /d 2 N

__1 IIP HDTOR BEIN0 STAk'ED*

575 V. }cTOR IIAMEPLATR 10 TOR LEADS _
.

*
Of05/FRASER=*

~~

X=*
1 AMP. LOCFXD ROTOR CURRENT**

.25 PF OF LOCKED ROTOR CURRENT**
_

1000 KVA TRANSFORMER, STEP-DOWN TO ICTOR VULTAGE* '
'

P DOW!! TRANSFORMP,R

_,y6 PER' CENT IMPEDANCE VOLTS, STE -*

500 KVA PRIOR LOAD ON TR/JTSF0FJER SECONDARY*
_

.88 PF PRIOR LOADee
LE AT TRANSF. PRI. TERMINALS

__100 MVA HIN. SHORT CIRClfIT AVAILAB*
1

'

4000 V; PRI. TAPt** R200H.* 4050 CROSDI
I

Holt. PRI. VOLTA 0E *

(7) (8) (9) -(10)

PRI. SEC, tcTOR HOTOR

VOLTAC11 VOLTAGE STARTINO RUNNIN0 -

LOADED, LOADED, VOLTAGE, VOLTAGE,
IM!t. PRI. VOLTAGE! _ (7)*

1 _PU _2 _
_

109.67
110.00 1.1175 (8) (9) (10) 10 TOR
/01 1.436

tot,,g' ?LVIEPLATE VOLTAGE99.19,
100'.0,0 1.0127 BA88"

93.94
95.00 .9602'

90.00
91.26 .9200

105.48106.00, 1.0756
% 99 96.04
97.00 .9812 .

94.99
96.00 .9707 fysf

'

'

U,1 *)$.) 92.88
,4.00 .9497

,

9( ,k-

.:

GE:0T 06, OT 100*

. . . . _ _ _ _



. .
- _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - _ .

eF 34~E 99
2J. .

*
DATA SMEET 11i

STATInN SERVICE _SYSTEN CALCtftATIONS?(, s.oso v0LTAC4 STEA0Y STnlY Ve'YAGC N*!!w * AJO M A' t0^9
:;.=:; T:in.: 'a v::=;; m:=e=

x JOB ORDER NO. //M,10 CLIENT ,[A_[N f _ PLANT Ft 7'2 PA Tater

EUN NO. '/0 6_ BY WG DATE 9-/7*76

000000007001exo _ PROGRAM VRR.1PICAT10N NO. REVIEWED BT dib)
_

e i HP HOTOR BEING STARTED DATE/447-3'_

575 v. )CTOR IWEPLATE* _- MyFOR LEADS

** 1 AMP. LOCKED RDTOR CURREh7 R=* X=* OfDIS/ PHASE
,

,

** PP 0F LOCEED ROTOR CURRENT
_

* 7S0 KVA TRANSPORMER, STEP-DOWN TO HOTOR VOLTAGE;
,

5.99, PER CENT INPEDANCE VOLTS, STEP-DOWH TRANSFORMER*i,

* 300 RVA PRIOR LOAD ON TRANSPORMER $3CONDART

** .00 PP, PRIOR LOAD

* '100 MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSP. PRI. TERIENALS[
t- L

-

v

Nott. PRI. VOLTAGE * 4000 VI PRI. TAP i** RAC0H.*4054 CROSEH

'

(7) (8) (9) (10)
PRI. SEC. lOTOA lOTOR

VOLTAGE VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE. VOLTAGE,*

T FU _ _ % __
I (7) NOM. PRI. VOLTAGE

BASK-

110.00 1.1197 109.ng
(8) (9) (10) tryFOR

100.00 1.0152 99.44 nA}sFLATE VOLTAGE
BASE-

95.00 .9620 94.20

00.00 .9103 30.95

91.00 .9208 90.00
-i

j '
.

Ia ,

.

f .

'
.

I

I 22*d 6C:Of 06, Of 100*

. .

_ _ _ - _ _ - _ _ _ _ _ _



. -- . - - - . _ - - _ -. ~_. ..

or 35 h,7 7_
"22.

*' -

DATA 8 MEET 11-

STATION SERVICE SYSTEM CALCULATION _S_f.q --

starting Voltage - Low Voltage Motors

20s ORDLn No. |1825U6 CL1cNT - PA SAIYPLANT Frf 2 PA Thcr
x

Rtm nG, /07 BY (O G DATE 9 -D-7 6

000000007001ex0 ,,PRDORAM YERIFICATION No. REVINED BY 6fA) __
f

* 250 IIP H:ITOR 3 RING STARTED DATE /d*27'7s-

* 575 V. HDTOR NAMEPLATE
~ Wr0R LEADS

** 1460 AMP. LOCKRD ROTOR CbRRENT R * *. 0040 X * *.0030 0102/P8ASE
,

,

** .25 PF OF LOCKED ROTOR CJR*EIT

- 100d ' KVA TRANSFORMER, STE!-DOW14 TC iOTOR VOLTAGE*

* E5.56
PER CENT IMPEDANCE MTS, bTTP-DOWil TRANSPORER

.

a _3 KVA PRIOR LOAD ON TR/11SFORMER SECONDARY
** .00 FF, PRIOR LOAD

* 100 MVA IGN. 5HORT CIRCt]ti AVAILABLE AT TRANSF. PRI. TERMINAIA
,

u.
.

H0!!. PRI. VOLT G3:* 4000 V; PRI. TAP t ** RECOM.*iQ,$D CROSEN

(7) (8)_ (9) (1Q
PRI. SEC. W!OR W!O.T

VOLTAC4 VOLTAGE STARTING RUNNINC*

LOADED, LOADED, VOLTAGE, VOLTAGE,'

3 PU l_, ,, I (7) NOM. PRI. VOLTA 0R
-*

, ~ '3 BASE
,,

, -

110.00 1.0182 100.10
'(C) (0) (10) ICTOR

100.00 .9231 90.75 !!AttEPLATE VOLTAGE
.BASM -

,

95.00 .8755 86.07

80.52 .6130 80.00

s

79.40 .9174 _90.19

99.30 .9164 .?O 09

[ - 99.20 .9155 90.00' -

'Nk x
\

,

!-

'

OP:0T 06, OT DO""
_ _ _ . _ . ,_. _ _ - . _ _ - . . . _ -



-__ _ _ .

'2 } o f 35 g,917'- '

DATA 8HIET 11

STATION 8ERVICE SYSTEM CALCULATIONS-
.

-

.

_

Starting Voltage - Low Voltage Motore

x 30s ORDEn no. II$tt,Io CLItNT FASNY PLANT FritPATRICr

RUN NO. /08 nY WG DATs S- / 7 -7 4

. 000000007001ex0___ . PROGRAM VERITICATION N0.REVIEWED BY b
-

,

* 250 it? WTOR BEING STARTED DATE /647*%

* 575 V. HOTOR HAMRPLATE
)CTOR LEADS'

** 1460 AMP. LOCKED ROTOR CURRENT Ra * no4n Xa *
.0030,

** .25 PF 0F LOCKED ROTOR CURREla
_

a 750 KVA TRANSFORMER, STEP-DOWN TO )CTOR VOLTAGE

* 5. 9_D _ PER CENT IMPEDANCE VOLTS, STEP-Domi.TRAN$FOR!ER
,

* 300 KVA PRIOR LOAD ON TRANSPOR}ER SECONDARY

me .UU PF, PRIOR LOAD
_

* 100_ MVA HIN. SHORT' CIRCUIT AVAILABLE AT TRANSF. PRI. TER)tINALS[ __

5. 1 ,

N011. PRI. VOLT 5GE:* 4000 V; PRI. TAPi** RECOM.g CHOSEN

(7) (8) (9) (10)
PRI. SEC. HOTOR HDTOR

VOLTAGE VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE, VOLTACE,*

! PU ! % (7) NOM. PRI. VOLTAGP.
BASE

110.00 .9751 95.86
(g) (9) (10) Irrr0R

100.00 .8820 86.76 HAMEPLATE VOLTAGE
BASE

95.00 .8362 82.20

92.50 .0133 80.00
I

105.00 .9289 91.32

-104.00 .9196 90.41

103.80 .9178 90.32,

'

103.00 .9104 89.50
' l QF
, 103.50 .9150 89.95i

: .

.
P2'd ONOT 06, OT l')O*
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2ar # 7 35" E- 77.. .

TATAShET11

STATION SERVICE SY5 TEM CALC %ATIONS:g LOW V8LTAGr71Thr (Y/q7|r visWAGs )) pre ((, A)o LoAO~-
,

*t -t:':.;; "C ^;: L 7#.Rs; T iv.s-

JOB ORD/,R NO. hNfd0 CLIENT $$M P PLANT FIT 2 PATAICr%

RUN No. I O *> BY k) 0 -__
DATE 9 - l */ * 7 4

.000000007001ex0 .. PROGRAM VFRIFICATION NO. REVINED ST @ Al
,- ~

* ___1 HP HOTOR BtING STARTED DATE4,7?3

* 575 7. STOR HAMEFLATE
2 TOR LEAD _S_

_ _ 1 AMP. LOCKED ROTOR CURRErft
Ra A X=* Tf5/PRASE**

** .25 PF 0F LOCEID ROICR CURRErff

* 1000 KVA TRANSFORMER. STEP-DOWN TO PCTOR VOLTAGE

5.5_6 PER CENT IMPEDANCE VOLTS, STEP-DOWN TRANSFORMER*

* 1 kVA PRIOR LOAD ON TRAN3POR!!ER SECONDART

** .88 PP, PRIOR IAAD
.

-

* 100 MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI. TERMINALS*

!
,

N0?!. PRI. VOLTSCEt* 4000 VI PRI. TAPI** RECON.* 393g CROSEN
'

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

VOLTACH VOLTAGE STARTING RUNNIN0

LOADED, LOADED, VOLTA 08, VOLTAGE,'

2 7U % I (7) NON. PRI. VOLTAGE
*

sAnn

110.00 1.1622 114.14
10I).00 1.1411 112.02 (8) (D) (10) ICTOR

NA!!EPLATE VOLTAGE106.00 1.1199 109,91
104.00 1.0988 107.80 BASM

100.00 1.0565 103.57

.

'
'

3
. .

d
tas

.

l
'

.
.

S2*d la:01 06, O! 100-

,

_, . . -_ _ _ _ _ _ _ _ _ _ _ -
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2 6 e A - 3 7 E '7 '7
tATA ShtET 11

STATION SRRVICE FYSTZH CALCtT).TIONSg
LAJ vo&TW (Teot' ffATs VoLTACeEr P f|0Fi .s - So t.oAo;. s

";; tt; '':10:;: E r ";i::;; 1 ,es

X JOB ORDER NO.ll&2f.10 CLIENTPAf4Y PLAN 2 flT7/MTJtlCY

cUnno.//0 nr -WG Dm o-n-n

000000000000cx M FROGRAM VERIFICATION NO. REVIDIRu SY /LV

e _1 HF WTOR 3EING $ TARTED DATI d5*?Y74

* 575 V.1cTOR HAMEPLATE
Mf0R LEADS

** 3 ANP. LOCKXD ROTOR CURREFI R* X** OHW./PRASE
. ,

** .25 FF 0F LOCKED ROTOR CURRENT.

A _ _ _750 KVA TRANSFORNER, BTEP-DOWN TO T TOR VOLTAGE

* 5.99 PER CENT IMPEDANCE VOLTS, STEP-DOWN TRANSPORMER

* 1 KVA PRIOR LOAD ON TRANSFORMER SECONDARY

** . 88_ PF, PRIOR IAAD

* 100 MVA MIN. SHORT' CIRCUIT AVAILABLE AT TRANSF. PRI. TERIENALSga
*i:1..

.

.

CMOSENN0!!. PRI. VOLTIGE * 4000 V; PRI. TAPt** RECOM.*ilA

(7) (8) (9) (10)
PRI. SEC. NOTOR HOTOR

VOLTAGE VOLTAGE STARTING RUNNING
i

-

LOADED, LQADED, VOLTAGE, VOLTAGE,

% P_U 1 1 (7) H0H. PRI. VOLTAGE ,

BASE
'

110.00 1.1622 114,13
(8) (9)-(10) IDTOR

NA!EPLATE VOLTAGE1011.00 1.1410 112.02
(06 tf j.12Lc BASM
106,00 1.1199 199,93.

-:

'

104.00 1.0988 107,79
1

,

100.00 1.0365 103,37

*
.

l
i

9W ipr 0T 06 Of DO*

. . .. __ . _ .
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'

DATA BitEET 11

g' STATION _ SERVICE SYSTEM. CALCULATIONS

.g l.o so V0VfAGc $1rADy frAtr Vett*bsc Intestte fot.L. LcA9
Stn;'. ; ?;10:;;: - Le ?:1::;; .".:::ra

X JOB ORDER No.//8K /d CLIFm PA. CUP PLANT AD/MT8KP
RUN No. /// _ BT to 6 DATE 9-/7- 74

000000007001ex0 PRD. ORAM VERIFICATION No. REVIEWEDBY/, Odd.

* 1 UP HOTOR BEING STARTED ' * TR /447-7/-

* 575 V. Err 0R llAMEPLATE
~

HXOR LEADS,

** 1 AXP. LOCKED ROTOR CURRENT R=* X=* ~ ' OIDtS/? RASE

** .25 PF OF LOCKED ROTOR CURRENI

* 1000 KVA TRANSFORMER, STEP-DOW TO HOTOR VOLTAGE

* 5.56 PER CENT IMPEDANCE VOLTS, STEP-DOW TRA.NSYORMER

* 995 KVA PRIOR LOAD ON TRANST010KA SECONDART

** .85 PF, PRIOR IAAD
'

.t * 100 * MVA MIN. SHORT CIRCUIT AVAILABLE AT '7AANSF. PRI. TERMI)U1B
Q!1.

~

.

No!!. PRI. VOLTAGE * 4000 Vi PRI. TAPt** RRCOM.* CHOSEN

(7) (8) (9) (10)
PRI. SEC. tOTOR HOTOR

VOLTACE VOLTAGE STARTING RUNNING
LOADED, LOADED. VOLTAGE. VOLTAGE,-

% PU ! _ 1 (7) H0tt. PRI. VOLTAGE_:

BASE
110.00 1.1277 110.68

(0) (0) (10) IDTOR
100.00 1.0181 09,73 }!AltEFLATE VOLTAGE

95.00 .9629 94.21

91.20 .920H 90.00
__

.

g

*~i$.

.

a

O*d m..mv MM my ave



2B #p sf. .

E 77
DA'IA SHEET 11

STATION _S_ERVICE_ SYSTEM CALCULATIONE#.
f.CU VOLTA &C $7EA9V $1h'rt VOL1%C htDMur - fillL LQh>--

- e. r; 9. w ,. g. _ v ua.... u.. ..

Jon ORDER NO. ||$2SdC CLIENT SbS|Y __ PLANT f fT2fhTAICM'R

RUNNo.[/Z SY A) G DATS 9al_7*74

000000007001ax0__ _ PROGRAM VERIPICATION NO. REVI NED'BT M
f

* 1 HP 10 TOR BEING STARTED DATE /4-27 7(

* -575 v. )cTOR NAMEPLATE
-~ lOTOR LEAD 1

** 1 AMP. LOCKED ROTOR CURRE?rt R=* X=* Otem/ PHASE

** .25 PP OF LOCKED ROTOR CURRENT

* 750 KVA TRANSFORMER, STEP-DOWN TO )CTOR VOLTAGE

* 5.99 PER CENT IMPEDANCE VOLTS, STEP-Dok".1 TRANSPOR!ER
-

* 745 KVA PRIOR LOAD ON TRANSPORIER SECONDART

** .88 PF, PRIOR LOAD -

' * 134 MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSP. PRI. TEM'.ALS
-

N0!!. PRI. VOLT GE * 4000 V; PRI . TAP t ** RRCutt.* M 59 CROSEN'

(7) (8) (9) (10)
PRI. SEC. 10 TOR )CTOR

VOLTAG11 VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE, VOLTAGE,'

'% PU __ _! ! (7) IMH. PRI. VOLTAf;E
BASR

110.00 1.1276 110.68
r oo ;. t.0 2 (0) (9) (10) !OTOR
100.00 1.0180 99.72 tWEPLATE VOLTAGE'

BA8R

95.00 .0628 9g0

91.21* .9208 90.00
_

-

93.00 .9407 91.98

97.00 .9849 96.41

98.62* . 99.00 1.0070 -

#f,$
,

|

42'd 2t':0T 06, 01 l')O
,

*

I



.. . . . . . .
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6*9 ?<

i
DATA 5 MEET 11I

STATION SERVICE SYSTEM CALCULATIO! ST, LO W V0WAM STM*'Y SWs s%TMGt: PROM * N0HL LMO
::=' : ' Min:e - i- u-9 :- -

'

JOB ORDER Wo. //82f./0 CLIrJT f'ASA)V PLMU F/T3 FAT 4/CF1

RW No. l I3 __ BY k/O DATE _ 9 -/7a7 6 ._

000000007001ex0 .. PROGRAM VERIFICATION No.. REVIEWED 'IY d#A/_ .
,.

* 1 nr nrroa muut0 sIAkis.L LATE i ?2 2/

* 575 V. HDTOR llAHEPLATE
NOTOR LEADS,,,

AMP. LOCKED ROTOR CURRCC R=* X=* O M /FRASE,

** 4

** .25 PF 0F LOCKED ROTOR CURRENT

1000 KVA TRANSFOMR, STE?-DOW TO IOTOR VOLTAGE*

5.56 PER CENT IMPEDANCE VOLTB, STEP-DOWil TRANAFORMr.R -*
.

500 KVA PRIOR LOAD ON TRAllsFOR)ER SECONDARYa

** .88 PP, PRIOR LOAD
.

c * 100 MVA HIN. SHORT' CIRCUIT AVAILABLE AT TRAN87. PRI. TER!ENALS

@ .

H0!!. PRI. VOLTAGE * 4000 V; PRI. TAP l** REC 0H.* jgp CROSDI

G) (8) (9) (10)
PRI. 850. }CTOR MOTOR

VOLTACH VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE, VOLTAGE,'

! _
I (7) IV)M. PRI. V0LTACR% PU

_

RASE

i 110.00 1.1466 112.58'

(8) (9) (10) 1070R
100.00 1.0393 101.84 fW DtPLATE VOLTAGE

BASE

93.00 .9855 96.46

89.00 .9208 90.00

90.00 .9315 91.07
91.00 .9423 92.15
93.00 .9639 94.31
97.00 1.0070 90.62

.g

^h.d

ty)

CP:01 06, OT DO*

62*d
- _ - - - - - _ _ _ . - _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ ._ _ _ _ _ - _ _ - - _
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E '7 7
' DATA 8REET 11

r

STATION SERVICE SYSTEM CALCULAT_IO!1*(s l.,0 W V O L.T*A M $7mACY finrar @dhfA WOF/U' * )MAMAL LOAO
:n:O.; ',':12:;: i r "rit::: t::=

R JOB ORDER NO. ||82L10 CL1RNT PASNY PLANT Ft raMTver

RUN No. //4 BY W [s DATE 9 / 7 - 7 6. _

.000000007001ax0 ,, PROGRAM YERIFICATION NO. REVIEWED BY /d -U 2(

* 1 11P HOTOR BEING STARTP.D DATE M
_

f
I* 575 V. HDTOR NAMEPLATE

)CTOR L g * _)
.

** _1 AMP. LOCKED ROTOR CURRENT Ra* X=* OIDtR/PHABE !
,

, _

** .25 PF OF 14CKED ROTOR CURRENT
\'

* 750 KVA TRANSPORHER, STEP-DOWN TO )CTOR VOLTAGE

* 5.99 PER CENT IMPEDANCE VOLT 8 STEP-DOWN TRANSPORMER-
,.

* 5_00 KVA PRIOR LOAD ON TRAN5PORl!ER SECONDARY

** .88 PP, PRIOR IAAD

* 100 MVA HIN. SHORT CIRCUIT AVAILABLE AT TRAN87. PRI. TT.RMIFALS

- T.> ,

t

i Nott. PRI. VOLTAGE:n 4000 V; PRI . TAP i ** 1RCOM.* 395 CHOSE!! .

I
L (7) (8) (9) (10)

PRI. SEC. )DTOR }OTOR

VOLTAQH YOLTAGE STARTINO RUNNING

|
LOADED, LOADED, VOLTAGE, VOLTAGE,-

| __

__
_

(7) ImM. PRI. VOLTAGE! PU ! I

BASE

110.00 1.1395 111.86

to2 l.bf (6) -(9) (10)' ICTOR
100.00 1.0313 101.05 MA!!EPLATE VOLTAGE

33 L 008 BA8E

95.00 .9770 95.62
.

89.84 .9208 90.00
.

93.00 .9552 93.44

94.00 .9661 94.53
9/.? 981 -

; - 96.30 .9879 96.71
,

d'

u,

!

!, .

.

i| t

4

OE*d EP:0T 06, OT DO'

I
.
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VI #f 3T
. .

DA'sA SREET 11

STATION SERVIC_E SYSTEM CALC M TIOH1

0;.. i ;,Y:1;;,2 - W 4eLeese Neeees-

X JOB ORDER NO. //Sif.lo CLIEW M SN P PLANT /III8A T/I(Cf

RW NO. //f IT VG DATE *) - / 7 -7 (,

REVIEWED IT O hir)
'

000000007001ex0- _PaponAM VERIFICATION No.
#

a 250 IIP tcTOR REING STARTED DATR /d'7'I N

* 575 V. )cTOR HAHEPLATE
tcTOR LEAD 8

**- 1460 AMP. LOCKED ROTOR CURREM R = $0040 X = * 003n 0105/ PHASE

** .25 PF OF LOCEED ROTOR CURI.ENI
.

* 1000 KVA TRANSFORMER, BTEP-DOW TO HDTOR VOLTA 0f.

a 3.56' PER CRNT IMPEDANCE VOLTS, STEP-DOW11 TRANSPORMER
__ ,

* 330 KVA PRIOR LOAD ON TRANSF0EMER SECONDARY

** .00 _ PF, PRIOR LOAD
,

_f" * 100 MYA MIN. SNORT CIRCUIT AVAILABLE AT TRANSF. PRI. TE10GNALS

9 -
.

Nott. PRI. VOLT 5Gg * 4000 V: PRI. TAPi** REC 0H.hg30 CHOSEN
,.

(7) (8) (9) (10)
'

.PRI. SEC. )Df0R ICTOR

VOLTAGE VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE, VOLTACE,'

.

E I (7) N0H. PRI. VOLTAGE
,

,

I PU ,
_

RA8E
110.00 1.0441 102.44

.

(8) (9) (10) Ityr0R
100.00 .9466 93.06 MA!!EPLATE VOLTAGE-

RASE
95.00 .6978 88.26

06.40 .8138 80.00

96.90 .9163 90.00

e

. . ,

eg-

\' \
,

*

IC'd PP:01 06. Of l')0
_ _ - _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - .
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E-77
DATA SHEET 11

_, ( ,S_TATION SERVICE SYSTEM CALCV1ATIONS

'

E:n;S;; "-it:;;: = 4*w 'hlts;;: 44*6*e

X JOB ORDER No. //&28.10 CLIENT f AIM f PLANTFl77FATAlcf

RuN 90. //G By WG DATE 9 -I7 7 (,

.000000007001ex0_ .. PROGRAM VERIPICATION No. REVIEVED BY @
,

n 250 !!P MOTOR BEING STARTED DATE/O27Yd

* 575 V. HDTOR 11AMEPLATE
HOTOR_LP. ADS

** 1460 AMP. LOCKED ROTOR CURRER! R = * ,0040 X=* 0030 O W PNASE

** .25 PP OF LOCKED ROTOR CURRENT

* 750 KVA TRANSPORIGR, STEP-DOWN TO HOTOR VOLTAGE

* 5.99 PER CENT IMPEDANCE VOLTS, STEP-Domi TtMNSPOR!ER ,

,

* 300 KVA PRIOR LOAD ON TRANSPOR)CR SECONDARY

** .88 PP, PRIOR LOAD

* 100 MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSP. PRI. TE!0(IIRLS

Nott. PRI. VOLTIGE A 4000 VI PRI. TAPl** RECOM.* ggy C}l0SEN

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

VOLTAGE VOLTAGE STARTING RUNNING

LOADED, LOADED, VOLTAGE, VOLTAGE,-

!
_

PU % % (7) Holt. PRI. VOLTAGE
BASR

110.00 .9999 90.30
(8) (9) (10) ICTOR

100.00 .9051 88.98 ttAlmPLATE VOLTAGE
BASR

95.00 .8576 84.31

90.39 .8130 69.00

88.00 .7909 77.75

86,00 .7718 75.87

84.00 .7526 73.99

h 02.00 .7335 72.11

|

- _ _ . ,. _. .
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' DATA SHEET A1
;

STATION SERVI _CE SYSTEM CALCULATIONSy Lo w votrN,e sYsAPf,rnsre V0ertar thFtw , ryLe wgo
m. u .. .. ....... .. .... ._....

I JOB ORDER NO./ 2GO CLIENT PAWV PLANT F/TF /'A 7A /Cr

RUN Ho. / / ~) BY k) O DATE . 9 = / 7 - 7 4

.000000007001 vn .,PROCRAM VERIFICATION NO. REVINED BY h
/'

* i HP )OTOR BEING STARTED DATE[#07-7I

* 97s _ V. ETTOR HAMEPLATE
HOTOR LEADS,

_a AMP. LOCKED ROTOR CURRENT
R=* X== OH)m/FHASE**

** .25 PF OF LOCKED ROTOR CURRE}TI
,

* .750- KVA TRMiSFORMER, STEP-DOWN TO )CTOR VOLTAGE

* 5.09_ PER CENT IMPEDANCE VOLTS, BTEP-DOWH TRANSFORMER

* 7u KVA PRIOR LOAD ON TRANSFOR)tER SECONDARY

** .ns PF, PRIOR 14AD

MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSP. PRI. TERMINALS/ _

* inn

ut. .

Holt. PRI. VOLT 4GR * 4non Vi PRI . TAP t ** RECOH.* CROSEN

(7) (8) (9) (10)
FRI. SEC. lOTOR }CTOR

VOLTACit VOLTAGE STARTING RUNNING
-

LOADED, LOADED, VOLTAGE, VOLTAGE,'

% PU _E .Y. .. (7) IMM. PRI. VOLTAGE
BASE

110.00 1.0640 104,31
(0) (9) (10) . tOTOR

MAINTE VOLTAGE100.00 9590 93.02
BASE

95.00 .9061 80.53
.

96.30 .9200 90.00

'

.

b.
v

|

.

EE'd SP:OT Oti, Of 100*
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1

DATA 5HEET 11-

STATION SERVICE SYSTEM CALCULATIONS |

\,0 w VOLT 60C T15MY ffA W VOLTA GE FReMC e poMMALtyp
j s n td:: ":1:::: - L= ?:it::: m::x

Z JOB ORDER Ho. //92fA CLIENT PASNV PLANT E/72 PATRIcr

Run 90. //8 BY WG _ DATE 9-/7-74

000000007001ax0 PROCRAM VERIPICATION MO. REVIEWED BY /4 77M '

* 1 ItP )CTOR BEINO STARTED DATE N
r

* s7s V. IcTOR 11AMEPLATE
>OTOR LEADS _

,

** i AMP. LCK%"D ROTOR CURRENT R=* X=* ~ OH)tR/FMASE

** .2s PP OF LOCRED ROTOR CURRElfr

* 7so KVA TRANSFORMER, STEP-DOWN TO ICTOR VOLTAGE
_

* 5 ge_ PER CENT IMPEDANCE VOLTS, STEF-DOWN TRANSPORMER

* Son KVA PRIOR LOAD ON TRA!!SPORMER SECONDARY

,
__

PP, PRIOR' LOAD** .AA

[ * 100. MVA MIN. SHORT CIRCUIT AVAILABLE AT TRANSF. PRI. TERIENALS

Vf ,

.

Nott. PRI. VOLTAGBr* 4000 V; PRI. TAP i** RECOM.*4160
OSE

-

(7) (8) (9) (10)
PRI. SEC. HOTOR )OTOR

VOLTA 0H VOLTAGE STARTING RUNNINO

LOADED, LOADED, VOLTAGE, VOLTAGE,'
-

! PU _I % (7) HOM. PRI. voLTAG!t
BA85

110.00 1.0893 106.85
(8) (9) (10) lOTOR

100.00 .9875 96.67 MNTE VOLTAGE
BA5K

; 95.00 .9365 91.57
|

93.00 .9242 90.34

93.50 .9211 90,03

|

II '
-

! .I
i /

'

|

tT 'd 9t':0T 06, 01 100'
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'; E-7 7
DATA 8hEET 11

STATICH SERVICE _ SYSTEM CALCULATIONS. (
' ' ' Starting Voltage - Low Voltage Motors

E. JOB ORDER NO. //82L/0 CLIENT PMMP PMNT F/TZ MINICY

RuN no. //9 av - 44 G DATE 9-/ 7 - 7 (.
__

.000000007001ax0 .. PROGRAM YERIFICATION No. REVINED BY N
g

* .'!50 IIP HOTOR BEING STARTED DATE /d' N [[
* 575 7. )CTOR !!AMEPLATE

~

KrtoA LEAD 8 ,

** 1460 AMP. LOCKED ROTOR CURRENT R = 810040 X " "0030 OlutR/ PHASE
-

,

** .25 PF 0F LOCEED ROTOR CURRENT -

,

* 750_ KVA TRANSPORHER, STEP-DOWN TO H) TOR VOLTAGE

*. 5.99 PER CENT IMPEDANCE VOLTS, STRP-DOWN TRANSFORHr.R-

_

.

* 300 KVA PRIOR LOAD ON TRANSPORHER SECONDARY

'

** .08 PP, PRIOR LOAD.

* 100 MVA HIN. SHORT CIRCUIT AVAILABLR AT TRAhiP. PRI. TERIENALS
2%
v .

'

N0!!. PRI. VOLTICE * 4000 VI PRI. TAPa** RICOH.*4g,Wp, CROSEN
.

(7) (8) (9) (10)
PRI. SEC. }cTOR }CTOR

VOLTA 01( VOLTAGE STARTINO RUNNING

LOADED, LOADED, VOLTAGE, VOLTAGE.'

1 PU _ E __
! (7) N0M. PRI. VOLTAGE

BA8R
110.00 .9402 93.32

(8) (0) (10) !DTOR
100.00 .0501 84.35- HAllEPLATE VOLTAGE

BASE
95.00 0128 79.91

95.10 .0138 80.00

100.00 .9122 09.68

106.20 .9140 89.85

s106.35 .9154 89.00

C
.6-1
xv

|

-
.

SE*d 9P:0T 06, Of DO*
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ATTACHMENT 3 to JPN 90 077

OPERATING POLICY 10

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Dochet No. 50-333
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Pace 1 of 3

I;)M YOltM POW):H AUTilOR]TY

OPERATINC POI.1CY _1 0_1

-SUBJECT: ECC System Operations

EFFECTIVE DATE: March 1, 1984

SUPERSEDES: None

REFERENCES: None

1. INTRODUCTION

The Authority plants operate
control areas, and these facilities are part of theinside other utilityinter-connected bulk power sys tem. Consequently, facilities or
generation cannot be removed from service or restored toservice without coordination with the parts of the system.

11. ECC SYSTEM OPERATIONS RESPONSIBILITIES

The Energy Control Center (ECC) in Marcy has been
established as the Dispatch and Control Center for the,

Authority. As a control-center, the System Shift Super-
visors (SSS) at- the ECC operate the Authority's facilities
in the mos t economical manner permitted by system constraintsand coordinate the Authority's sother utilities and Power Pools.ystem with the actions of

,
,

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 sys tem with other
utilities and. Power Pools.

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

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

6. Monitor and take appropriate action to prevent
damage or loss of life to Authority bulk power
facilities.
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Page 2 of 3

'I. PROJECT SYSTEM OPERATIO!'AL RESPONSl HILITIES

'nic p roj e c t s a re required to follow the ECC's operating
direction and keep the ECC informed of the following project
operations:

1. Unscheduled Events requiring inraediate notifica-
tion:

i

|a, changes in unit status !

b. loss of transmission lines
c. breaker operations
d. oscillograph operations
e. loss of any equipment that might affect

plant operation
f. unit deratings

The SSS shall be promptly informed of the
reasons for any unscheduled event as soon as
they are known.

2. 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.

.

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

_

4. 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.

| 5. Schedule - The generating projects shall follow
the generation schedule given them by the _ SSS as

! closely as practical and notify the SSS immedi-
ately if this is-not possible.

|

|

_
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6 '. . Eatings - The SSS uhall be notified when bulk-
power equipment is exceeding its maximum normalrating.

7.
Misec11aneous Events - The SSS shall be informedof any condition that
the bulk power system or -plant opera tion.could significantly affect-I

8. The-ECC SSS shall not direct that equipment
be operated in excess of its normal thermal
rating unless- a major pool emergency has beendeclared. In this event, the SSS shall ex-
plicitly. state to the project that this is thecase.

9 '. The Project Operator shall have the responsibility
of determining the Unit commitment where applicable
and the line up of the station service supply.

NYPA OPERATING POLICY l-0

Recommended by:

,[e"$1m5c!$h' ' ,'h i % 9 *y m A --" Indian Poin '
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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 i

References: OP 2, OP 3, OP 5, OP 9. OP 13, MP 20
NPCC Procedures for Emergency 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 Pool
(NYPP) Senior Pool Dispatcher (SPD) and Member System Dispatcher's for eachr
of these States, it 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 System to depart from
this State. Such conditions include, but are not limited to, capacitf
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 Normal State, the primary
objective shall be to return the System to the Normal State as quickly aspossible. When all of the criteria for the Normal State cannot be
achieved, the objective shall be to satisfy as many of the Nonnal State
criteria as possible, and also, to minimize the consequences of any single
contingency. Should a disturbance occur, its extent and duration are to be
minimized.

The specific methods to be used in implementing this Operating Policy in
each Meoer 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 comunications with the NYPP Power Control
Center (PCC), the Member System Dispatcher must operate his system in
accordance with the procedures set forth in this Policy,

i
!

|
._ _ - _ _ _ - _ _ _
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11. OPERATING OBJECTIVES

The five States defined in this Policy are:

State Section

Normal ly

-Warning V

Alert VI

Major Emergency VII

Restoration Vill

A suninary of _ system conditions for each State is given in Appendix D','and
corrective procedures are given in Appendix C.

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 theSystem 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 serious violation
will be solved first.

The NYPP Schedule Coordinator and/or SPD -shall forecast the likelihood' of
'

occurrence of States other than. the Normal State as far in advance as pos-
sible._ If it i_s predicted that load relief, either by Voltage Reduction or-

Load. Shedding, may be necessary during a future period, all Heinber Systems
shall be notified:and preparatory arrangements shall be made for corrective
measures requiring substantial lead time including:-

*- Curtailment of interruptible load
* Manual (local) Voltage Reduction
'' Curtailment of non-essential company use
* Voluntary curtailment o' large customers

|- Public appeals'

- . - . . - - - , . . _- .. -. .
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!!!. OEF.NITIONS APPLICABLE TO THIS OPERATING POLICY

Area -As the situation-requires, Area may mean
a 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 .lso be used to.
describe a post-disturbance portion of
NYPP that .is not defined until it be-
comes isolated or separated.

Bulk Power System The- Bulk Power System consists prin-
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 transr
mission facilities of 230 kV or above.
Small. g. 1 rating units and lower-vol-
tage tran. mission may also be a part of
the Bulk Power System where the loss of
such facilities may result in a Major'
Emergency.

Emergency Transfer Criteria Emergency Transfer Criteria requires:

a. Adequate facilities are available to
supply firm-load,

b.. Pre-Contingency voltage, line and
equipment loadings are within applicable
limits.(SeeNote1,3)

c. Post-Contingency voltage, line and
equipment loadings will be within ap-
plicable emergency limits. (See Note
1,2,3)

Load Relief Load Reduction -accomplished by Voltage
Reduction or Load Shedjing 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 OP-3.

_ ..-- . _ , _ . _ _ - _ . _ . . . _ _ . _ . . _ _ ._ _ .___ _ .
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!
1Load Shedding Interruption ;f customer load' by manual |.or automatic -means. (Voltage Reduction. 1

and Load Shedding are measures which
shall be-ordered by the SPD as specified
in this Pol 1cy (OP-1), or OP-2 or OP-3.

,

Long Time Emergency (LTE) Rating Maximum- loading, which may be - carried
for up to four hours during 'any twenty-
four hour period, or such longer period
as may be established by the Rating
Authority.

Major Emergency A situation -usually accompanied by ab-
normal frequency, abnormal voltage
and/or equipment overloads which might
seriously _ affect the reliability of the
Dulk Power System.

Normal Rating- Maximum loading which may be carried
continuously.

Normal Transfer Criteria -Normal Transfer Criteria requires:

a. Adequate facilities are available to
supply firm load,

b. Pre-Contingency voltage, line a nd-
equipment loadings are within normal
limits.-(SeeNote1,3)

|-

c. Post-Contingency. voltage, line and
equipment loadings will be within.- ap-
plicable emergency limits. (See Note 1,
2,3)

Order After declaration of a Major ' Emergency, r

any request made.by the SPD to a-Member
System Dispatcher for - reme' dial . action
including.- but not limited to, Load-

Shedding.- shal1 be considered an - Order -
| to effect such remedial action.-
!

i -Rating Authority 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.

L Reserve Conditions Refer to OP 2,. Appendix C.

.Short Time Emergency (STE) Rating Maximum loading, which - may be carried
for up to - fif teen minutes, following a
contingency.

-, . - , -_- -. .. . . - _ _ _ _ _ _ - - -
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Voltage Reduction
A means of achieving load reduction by

,

reducing customer supply voltage, usual-
ly by 3, 5, or.8 percent.

Note 1

Under Nomal Transfer Ccnditions:

Pre-contingency loading must not exceed the Normal rating.

Post-contingency loading must not exceed the LTE rating except asnoted in Appendix E.

Under Emergency Transfer Conditions:

Pre-contingency loading must not exceed the Normal rating.

Post-contingency loading must not exceed the STE rating.

Under extreme conditions, such as may exist under transmission outage
conditions where the alternative is Load Relief, facilities may be.
operated up to the LTE rating upon notification to the SPD and af ter.
making any necessary adjustments to the STE rating to reflecthigher pre-loading. the

Note 2

It is recognized that
voltages on all busses _in the Bulk Power System does not presently exist.the ability to accurately predict post-contingency
On busses where post-contingency voltages are calculated this information
should be used in implementing this policy. On buses where post-
contingency voltages are not calculated the policy should be implemented
using pre-contingency voltages only.

Note 3

When actual or predicted post-contingency loading, on non-Bulk Power System
(BPS) facilities monitored by NYPP exceed STE ratings and when the loss of
such facilities would cause other monitored non-BPS facilities to exceedtheir 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 in accordance with this procedure shall beimplemented.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IV.- - NORMAL: STATE _-

A. 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:
1.

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

2.
The loss of any single generator, single circuit, or adjacent circuits
on the same structure, toge"er with other facilities which will trip
Bulk Power System facility to exceed its LTE rating.at the same time due to pre-set automatic devices, will not cause anyThe followingare exceptions to the criteria:

The Post-Contingency loading of any underground cable may exceed
a.

its LTE rating,- but not its STE rating, provided 10 minute
reserve or phase angle control is available to return its post-
contingency loading to its LTE rating within 15 minutes .without
causing another facility to be loaded beyond its LTE rating.(SeeAppendixE)

b. With prior approval of-the Operating Comittee, the post- contin-
gency loading of any transmission facility may exceed its LTE
rating, provided sufficient control is available to return the
loading on the facility to its LTE rating within 15 minutes with-out causin
Appendix E)g another facility to excee" its LTE rating. (See

Multiple circuit towers used only for station entrance and exit ~c.

purposes, which do not exceed five towers at each station, are
-not considered adjacent circuits on the same structure.

3. _The actual voltage on all busses listed in Appendix- B is within
pre-contingency limits. The predicted post-contingency voltage ori all
applicable busses is within specified post-contingency limits.

4. Sufficient Operating Reserve exists to meet the requirements specifiedin OP-2.

~5. Bulk Power System stability limits are not exceeded.

6. The Pool Control Error is not greater than 2100 MW, or is more- than
:100 uw but not more than :500 MW for less than 10 minutes.

7. The . . tem Frequency is not less than 59.95 or greater than 60.05 Hz..

8. All comunication facilities, computers, control and indicationequipment necessary-to monitor these criteria are available,
i
!.

!
u

'
I

, _ . _ _ __
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1 9. All neighboring- Systems or Pools - are operating under -NormalF conditions.

B. Responsibilities - NYPP SPD

The SPD shall monitor system conditions at all
action necessary to remain in the Normal State. times and determine the3-

1. Coordinate actions with member and neighborino Systems.
2.

Limit his actions to remain in the Normal' State to:
Modification of energy transactions,a.

b. Phase angle regulator adjustments,

c. Generation shift,

d. Reserve activation.

. Adjustment of reactive sources and transformer te;s.e.

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 OP 3.

C. -Responsibilities - Mem'.,er System Dispatchers
'

Member System Dispatchers will coordinate and implement corrective actionsas requested by the SPD.

Member System Dispatchers shall monitor conditions with respect to theirown Systems.

Whenever the NYPP is operating in the Normal State and Nomal State Cri-
teria are not met the Member System Dispatchers shall:

1. Notify-the NYPP SPD.
2. Request assistance via the NYPP SPD as required.
3. -Initiate unilateral corrective action if the violation is severe

'

1 enough to require immediate action.

1 D. Other Considerations
t

1.- All schedule changes; should be analyzed in advance of implementation
in an effort to avoid violation of these criteria,

, . ,_ _ _ . ,~ , - _ _ - . . _ __ _ _ , _ _ _ - -_ _ - . _ . _ _ _.
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2.-
The Bulk Power System shall be dispatched such that the removal of any
facility for scheduled work will not result in the violation of thesecriteria.
priate advance notice of such switching. Member System Dispatchers are responsible for giving appro-

3..
During periods whcn 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 in addition to those
procedures normally followed to maintain system security.

It is the responsibility of the NYPP Senior Pool Dispatcher (SPD) to
monitor wea ther conditions and forecasts issued by the Na tiot al
Weather Bureau on the teletype at the Power Control Center.
local severe weather conditions occur or they are predicted to occt aShoub.'

Dispatcher to inform the SPD.by regional forecasts, it is the responsibility of the Member Systeu
severe weather exists, the SPD shall notify all Member Systems ancIf a situation - involving impending
consider declaration of the Alert State.

4.
The_ actual voltage on all busses listed in Appendix B shall be moni-
tored by the Senior Pool Dispatcher (SPD) and Member System Dispatch-ers, i t shall be the Member Systems responsibility to maintain vol>
tage levels within limits specified in Appendix B and to coordinate
actions which would affect voltage levels on buses of other Member orNeighboring Systems. If the SP0 anticipates conditions which would
cause the voltage at any bus listed in Appendix B to violate Normal
State Criteria, the SPD shall notify the Member System and togetherthey shall formulate a corrective strategy. If, implementation of the
corrective strategy does not produce the desired result and the SPD
determines further - corrective action is necessary to remain in the
normal state, the SPD shall request such actions in accordance with
Section-IV-B.- Member System Dispatchers must coordinate and implement

. corrective actions as requested by the SPD.

l-

_ .

- 9 e c , , ,g -..es-4 , - ., -_ - -a _____--. - __- ----
.

__
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V. WARNING STATE

A. Definition

The Wart'ing State exists when any of the following conditions occur:
1.

Emergency Transfer Criteria have not been invoked and the actual load-
ing on any Bulk Power System facility exceeds its associated Normal
Rating but is less than the LTt for not more than 30 minutes.

2.
A condition exists for not more than 30 minutes in which Emergency
Transfer Criteria have not been invoked and the predicted post-con-
tingency loading of a bulk power transmission facility will exceed its
essociated LTE rating but not its STE rating.

3. Emergency Transfer Criteria have been invoked and:

The actual loading of any Bulk Power System transmission facility
a.

does not exceed its associated Nomal rating.
b. The loss of any single generator or circuit, together with other

facilities which will trip at the same time due to pre-set auto-
matic devices, will not cause any Bulk Power System facility toexceed its STE rating.

4
The actual voltage on any bus listed in Appendix B is abrve i s pre-t
contingency high limit or below its pre-contingency low itmit but
within post-contingency limits for less than 5 minutes.

5.
The post-contingency voltage on any bus listed in Appendhr B is pre-
dicted to be below its post-contingency low limit or a'Jove its post-
contingency high limit following a contingency, is inGicative of a
system problem, and the condition has existed for less *,han 5 minutes.

6. Sufficient Operat Mg Reserve exists to meet requirements as specified
in OP-2, but only using Emergency Transfer Criteria.

7. The Pool Control Error is greater than 2100 MW but not moie than 2500
MW for more than 10 minutes.

8. A neighboring System or Pool is not operating under Nomal conditions,
but has not implemented voltage or load reduction.

B. An Operating Reserve deficiency is predicted, and a Reserve Condition"1", as defined in Appendix C, OP 2, is in effect.
B. Responsibilities - NYPP SPD

The SPD shall monitor system conditions at all times. Wheneycr system
conditions exist which are within the criteria defined above as the WarningState, the SPD shall: |

j

\
.
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1.

coordination with Member and neighboring Systems. Determine the actions necessary to return to the Normal State through
l

}

2.
Actions to be taken in the Warning State shall be limited to:

Modification of energy transactionsa.
4

b. Phase angle regulator adjustmer.ts

c. Generation shift

d. Rest.ve activation

Adjustment of reactive sources and transformer taps
e.

f. Curtailment of non-essential company load

9 Manual Voltage Reduction

Generation may be ordered to full operating capability, and transmis-
sion facilities out of service for maintenance may be ordered restoredto service.

3.
Af ter the above measures have t'een implemented and are insuf ficient to

Reserve cannot be delivered due to transmission limitations for 30 comply with Normal Transfer Criteria within 30 minutes or Operating
minutes, the SPD shall take the following actions:

Notifa.
Line)y all Member Systems via the Emergency Alarm System (Hot

that Emergency Transfer Criteria are in effect, for thefacility (ies) involved;

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

If useful, order Member-Directed Dispatch;c.

d. The SPD shall unfer with Member Systems that will have Post.
Contingency loading or voltage conditions which exceed allowable
limits and they shall jointly develop strategies to be followedin the event a ccotingency occurs. Strategies may int.lude pre-
paration for rapid Voltage Reduction and/or Load Shedding.

4.
If all the actions above have been implemented and all the criteria
for the Normal State cannot be achieved, the objective shall be to
satisfy as many of the Nonnal State criteria as possible and to return
the system to the Normal State as quickly as possible.

C. Responsibilities - Member System Dispatchers

Member System Dispatchers will coordinate and implement corrective actionsas requested by the SPD.

.
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Member System Dispatchers shall monitor conditions with, resp 2ct to theirown systems. Menever the NYPP is operating in
Wirning State Crite.-ia are not met the Member System Dispatchers shall:the Warning State and
1. Notify the NYFP SPD,

2. Request assistance via the ::vPP SPD as required;
3.

Initiate unilateral corrective actioti if the violetion is severeenough to require irynediate action.
D. Other Considerations

1.
For all contingencies which would result in a violation 0; WarningState criteria corrective action which would be necessary if thecontingency occ,urs shall be determined
the SPD and the affected Member Systems. through coordination beteen

2.
If the SPD foresees an extenced perico of operation in the Warning
State, a canvass of the Member Systems shall be made to determine if
assistance can be provided through unit start-up or other appropriatemeans.

3. If a situation involving impending severe weather or severe Soler
Magnetic Disturbances exists, the SPD shall notify all Member Systems

,

and consider declaration of the Alert State.

,
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VI. ALERTSTA3

A. Definition

The Alert State exists when any of the following conditions occur:
1. Emergency Transfer Criteria have been invoked and:,

I A Bulk Power System transmission facility remains leadeda.
above

its Normal rating but below its LTE rating for up to 4 continuous
Authority); hours (or such longer period as may be established by the Rating

b.
A condition exists for less than 30 minutes in which the loss of
any single generator or circuit, together with other facilities
which will trip at the same time due to preset automatic devices,
may cause a Bulk Power System facility to exceed its STE rating,except as noted in Appendix E.

2. The actual voltage on any bus listed in Appendix B is below its pres
contingency low limit or above its pre-contingency high limit for 5
minutes but less than 10 minutes or is above its post-contingency high
limit for less than 5 minutes and is indicative of a system problem.

1. The post-contingency voltage on ar.y bus listed in Appendix B is pre-
dicted to be below its post-contingency low limit or above its post-
contingency high limit following a contingency, is indicative of a
system problem, and the condition has existed for 5 minutes but less
than 10 minutes.

4. Suificient 10 Minute Reserve exists to meet the requirements as spec-
if ed in OP 2 but only if quick response voltage Reduction is counted.

5. A Bulk Power System stability limit is exceeded for less than 15 min-
otes and less than St.

6. Tre Pool Control Error is greater than 1500 MW for less than 10 min-
utss.

7
The System Frequency is between 59.90 and 59.95 or between 60.05 and60.1!; .

8. A neighboring System or Pool is in voltage or load reduction but has
not rey ested NYPP to go into voltage reduction.

9. A situa Mon involving impending severe weather or severe Solar
Magnetic disturbancet exists.

10. An Operating Reserve deficiency is predicted, and a Reserve Condition
"2" is in effect.
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i B. Responsibilities SPD
|

!

The SPD shall monitor weather conditions and forecasts issued by the1.
J

! National Weather Bureau on the teletype at the Power Control Center.
! 2. The.SPD shall monitor system conditions at all times. Whenever system

i

l.

conditions exist which are within the criteria defined above as the{ Alert State the SPD shall:

Immediately upon entering the Alert State, notify Member Dispat-a.
i

chers, via the Hot Line, stating the reasons for the char.ge ofi State,
f

b.
Determine remedial ineasures necessary to return to the Warning

4

j
State and, if pcssible, to the Norul State through coordination
with the effected Member Systems,,

i

j 3.
Actions to be taken in the Alert State shall be limited to those ac.! tions pennissable in the Warning State, and with the addition of t .;

!

Requests to large industrial and connercial customers for volun-a.
tary curtailn.ent of load;

4

b, General radio and television appeals to the public to restrict
unnecessary use;

i- c. Curtailment of interruptible load,

i 4 When a situation exists in which the ef fects of impending severe'

weather or severe Solar Magnetic Disturbances could severely
-

jeopardize the security of the Bulk Power System the SPD shall,

Notify all Member Systems of the impending conditions;a.

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 acti N may include: '

'
i

1. Modification of energy transactions.
~

2. Phase angle regulator adjustments.
3. Generation shifts.,

4 Reserve activation.
5. Adjustment of reactive sources and transformer taps.,

Generation may be ordered to full operating capability, and- >

transmission facilitics out of service for maintenance may be
ordered restored to service;

Subject to the limitations of b. above, the SPD shall order ac.c.
;

tions~ necessary to protect the security of the Bulk Power System;

:

i

- = = , -r.,-.w-.. -.--:i...._.,m,,,_% ,,.m._m,,c,.% , , . . , ~ , , .w-,,y,,,m,,_ m,m, -,y,-wm,,s-,,, m-_of -.,r.- - ,r--. ,.,. . . ., y
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e
, d.

Notify all Member Sj.tems of the tenditions and actions beingtaken;
.

e.
The SPD shall notify all Member Syst. ems af ter the danger of
severe weather has passed or of any significant change in con-ditions. The Member System Dispatcher shall keep the SPD in-
formed on any changes in local weather conditions.

C. Responsibilities - Member System Dispatchers

Member System Dispatchers witI coord' ate and implement corrective actions
s

as required by the SPD.

Member Syttem Dispatchers shall monitor local weather conditions.local Should

regional forecasts, the Member System Dispatcher shall infonn the SPD. severe weather conditions occur or they are preoicted to occur by
Mer'1ber System Dispatchers shall monitor conditions with respect to theirown Systems.

State Criteria are not met the Member System Dispatchers shall:Whenever the NYPP is operating in the Alert State and Alert
1. Notify the NYPP SPD that a local emergency exists.
2. Request assistance via the NYPP SPD as required.

3.
Initiate unilateral corrective action if the violation is severeenough to require imediate action.

D. Other Considerations

1.
For all contingencies which would result in a violation of Alert State
criteria, corrective action, which would be necessary if the contin-
gency occurs shall be determined through coordination between the SPD
and the affected Member Systems.

2. If the SPD fore,ees an extended period of operation in the Alert
State, a canvass of the Member Systems shall be niade to determitie if
assistance can be provided through unit start-up or other. appropriatemeans.

-

,
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Vll. PAJOR EMERGENCY STATE
,

A. Definition

The Major Emergency State exists when any of .the'following conditions cc-cur:

1. A
transmission facility, which corstitutes part of the Bulk Power -System, becomes loaded above its LTE rating;

-

2.

cility which constitutes a part of the Bulk Power System: Emergency Transfer Criteria have been invoked and a transmission fa-
remains loaded above its Normal rating but equal to or less than

a.

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

b.

STE rating to be exceeded following a contingency, orremains for 30 minutes at a loading level which would cause its
.

becomes loaded to a level whien would c6use its STE ra' ting to be-
c.

violated and corrective action could not be taken rapidly enough
to meet the requirements of this Operating Policy once the con-tingency occurs.

3. The voltage on any bus listed in Appendix 8 is:
6,$

below its pre-contingency low limit or above its pre-contingenc
a, ,'

high limit for 10 minutes and is indicative of a system problem;y
b.

below its pre-contingency low limit, is indicative of a systemproblem and
been utilized; appropriate voltage cont.ol measures have already

c. below its post-contingency low limit and is indicative of asystem problem;

d. above its post-contingency high limit for 5 minutes;
-

predicted to be below its post-contingency low limit or above its
e.

|

( post-contingency high limit fcilowing a contingency, is indica.tive of a system problem, and the condition has existed for 10'

minutes.

|
|
.

L __ _ _ _ . _ . -- - - ~
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If the actual voltage at any bus listed in Appendi; B declines belcwthe post contingency low limit and
is indicative of a system voltagecollapse, t *,e Senior Pool Dispatcher shall imediately order Load

Shedding in the amount and at the locations. deemed necessary to main-
tain c minimum voltage Equal to the post-contingency low limit.

4

There is a 10 Minute Reserve or an Operating Reserve deficiency, and
the actions described in the Operating Reserve Policy (OP-2) up to and
including purchase of Operating Capability from other systems are notsufficient to re establish the required reserve. '

5.
The power flow on an internal NYPP interface or towards faPP on an
interpool interface exceeds its stability limit by 5% or more or its -

stability limit is exceeded by less than 5% and corrective measura -
are not effective within 15 minute'. ..

~

6. The Pool
,

Control Error is grecter than 500 MW and norml corrective
,

~'
procedures are not effective within 10 minutes. ~'

7.

System Frequency declines to 59.9 Hz or increases to 60.1 Hz and is. k
g'.

sustained at that A

level or continues to decline below 59.9' Hz or in -crease ebove 60,1 Hz. -

8.
Comunications, computer, control and indication facilities necessary7,(b-

,

to monitor these criteria are not available and, in the judgement of--+ -the SPD, the system is in jeopardy.
e

9.
A neighboring System or Pool already in Voltage Reduction, has re-( r'
quested assistance that can only be achieved through Voltage Reductionwithin the NYPP.

10. Portions of the NYPP system are separated.

B. Responsibilities - Major Emergency Declared By NYPP

1. Senior Pool Dispatcher

The SPD shall monitor system conditions at all times. - Whenever a
Major Emergency State exists as defined above, the SPD has the author-ity and responsibility to:

Determine and declare that a Major Emergency exists;a.

b.
Comunicate as soon as possible with all Member Systems via the
Emergency Alann System, ano nctify them that a Major Emergencyhas been declared. At this tim 9, all prescheduled generation
changes should be held in abeyance until the SPD determines that
they will not aggravate system conditions;

Verify the status of the Bulk Power System with all Systems ahose
c.

facilities are involved in the Major Emergency;

-
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.

d.
Determine those remedial measures set forth or referenced in thisi
Policy which must be taken by a Heinber or Mt.abdrs to alleviate

>

'

the emergency and Order that such measures be implemented. Ac. '-

tions to be taken during a Major Emergency may include Voltage "

Reduction and Load Shedding, if an Order includes Load Shedding,'

such Order shall be followed immediately by a visual signal to
the Member or Members involved via the Load Shed Alarm System.

-.

""
;

The SPD shall initiate or Order the required remedial action;J

; e.
Arrance to notify and keep inforned all 84 embers and neighboring;-
Pools, on a timely basis, of the current status- of the Bulk Power -| $ystem;

. . ,
i f. Coordinate the restoration of the Bulk Power Syste.n and the term-

.. ".
;
.

ination of Load Relief measures as conditions permit;
.'T' . ,

Comunicate as soon as possible with all-Member Systems, vie the.Fg.
Hot Line, when the Major Emergency is terminated. I

.

.b-

2. Member Syst m Dispatchets,,
.

i

2. i . '
-

Each Member System Dispatcher has the responsibility to: (
, ,. #

Execute orders received from the $PD in accordance with this <
a.

Policy; rar **
b. Notify the SPD imediately upon- completion of the Orders re'.

j ceived from th) SPD;
.

Inform the NYPP Pool-Dispatcher of changes in system status;,c.

d. Coordinate corrective tction with-the NYPP SPD;

Initiate unilateral corrective action if the violation is severee.
enough to require imediate action.- *

C.- Responsibilities - Emergency Declared by Member Sys'em
.

1. -Member Systee. Dispatcher-

Member. System Dispatchers shall monitor conditions - with res)ect to
their own - Systems. Whenever conditions exist which are wittin the

.. -

criteria defined above as a Major Emergency, the Member System Dis-
! patchers shall:
'

l
'

(Determine 'that an Emergency exists and imediate) notify the
a.

SPD. They shall also keep the SPD fully informed of local con.
-ditions and system-status;

__ _ _ _ _ , _ . , _ _ _ - _ _ . _ _ _ _ _ _ . _ _ . - _ . _ . _ . . _ _ _ _ . . _ . . . _ _ _ _ _ _
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Direct the operation of their generating and transmissicn facil.
.b.

ities to effect prompt remedial action during Emergencies entheir system.
They shall also direct imediate corrective action

to prevent eccipment damage from cascading events;

Request assistance from the SPD if needed.c.

2. Senior Pool Dispatcher

The SPD has the authority and responsibility to:

Identify problems on the System requesting assistance and deter;
a.

mine whether a Major Emergency should be declared. If the SPDdeclares a Major Emergency, actiens under paragraph V. B., above,should be implemented; .-

b. If a Major Emergency is not declared, the SPD will: ~

,
,,

1. Notify all Member Systems, via the Hot Line that a Majot'
Emergency dots not exist, but should it become necessary, .

they should be prepared to provide assistance;
2.

Coordinate any assistance requested by the Member who bas;
-

declared that an Emergency exists.
D. Major Emergenc - Transmission Thermal Overloads '

-

1. Transmission Overloads Time Duration Criteria

if a transmission f acility, which constitutes a part of the Bulk Power
System, becomes overloaded, relief measures shall be applied irimeci.
ately to bring the loading within established ratings,

When a facility becomes loaded above its LTE rating but below its
a.

STE rating corrective action, which may include Voltage Reduction
and/or Load Shedding must be taken to return the loading on thefacility to its LTE rating within 15 minutes.

.

b. When a facility becomes loaded at or above its STE rating, imed-
iate corrective action, which may include Voltage Reduction
and/or Load Shedding must be initiated to reduce the loading on
the facility to below its STE rating within 5 minutes and fur-
thermore, to continue to reduce the loading on the facility to
its LTE rating within 10 minutes from the initial overload.

If
the loading is substantially above the STE rating, Load Relief
should be considered as the initial action to be taken,

\
i

#
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Af ter the loading on a facility has been recyced below its Li!
c. .

; rating additiona' correcthe action,L
Reduction and/or Load Shedding, should be t6 ken to reduce theexcluding further Voltage!
loading on the factlity to. below its Normal rating within 30

'

minutes of the initial overload.
;

in 'the event this cannot be
acccmplished, the SPD shall invoke Emergency Transfer Criteria,

i
d.

When a facility has been loaded for 4 continuous hours .(or such|

longer period as may be established by the Rating Authority)
.

e

; above its Normal rating, but at or below its LTE rating, cor.
*

rective action, which may include Voltage Reduction and/or loadj. Shedding, must be taken to return the facility to its Normal'

rating within 30 minutes.
.

2 2. _ Transmission Overloads caused by Internal Events
1-

If 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 deerfr'
-

i ,

necessary, in whatever order he may deem appropriate. These possible
'

actions are listed in the order of increasing severity.
''

,

3

; -a.
,

If the overload involves the loss of transmission facilities,i

attempt to have the facilities restored.
-*

r

b. Initiate generation shifts, phase shif ter adjustments,
4

and/cWtrodify interchange transactions. ~

c. !? the overload involves the loss of generation, institute th^e a*.-

appropriate procedures as set forth in 09 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 likely.,

'
,

Determine ~ the amount and location of Load Shedding required to
e.

relieve the overload and Order such Load Shedding.

A Member System may open transmission facilities, if necessary, to.prevent damage to equipment. The SPD shall 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 conditionspermit.

3.. Transmission Overloads Caused By External Events

if the . overload on the Bulk Power System is caused by events on
Systems not within NYPP, the following actions shall be taken by theSPD.

.

|

'

.,,,,---..--n,. ,-.-,,,.n..-.----. . - . , , - _ . - - . , - , _ . - . .- . , . - - .: - . ~ .. - - ~.
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Communicate with the System procucing the overload anda.
requestimmediate relief,

b. Request assistance from neighboring Sys} ems.

A Member System may open transmission facill;ies, if necessary, toprevent damage to equipment. The SPD shall be notified of the in-
tended action and he shall notify all other parties involved prior to -

opening the transmission f acilities if time and loading conditions "

permit.

E. Major Emergency - Post-Contingency STE Rating Violations
--

If a transmission facility which constitutes a part of the Bulk Power Sys ..
tem is being operated under Emergency Transfer Criteria and becomes loaded ~

to a level which would cause its Post-Contingency loading to exceed its SlE .
'

rating and corrective action could not be taken rapidly enough to meet the, _"

requirements of this policy once the contingency occurs, immediate correc-
tiveaction,whichmayincludeVoltageReductionandLoadSheddingmustbe,*,i
apply corrective action following the contingency.taken to reduce the loading such that sufficient time will be available to. k-

F, Major Emergency - High or Low Voltage J.
lVoltage control of the Bulk Power System is coordinated by the SPD to proL-

vide adequate voltage it a.1 times to maintain power tr nsfer capability, f

The procedures for coordinating voltage control of the Bulk Power Systente-
are detailed in OP-9.

The SPD shall declare a Major Emergency, notify all me ers of the condi-
tion and direct the necessary corrective action short ef Load Shedding if
the voltage at any bus listed in Appendix B is:

1. below its pre-contingency low limit or above its pre-contingency high
limit for 10 minutes and is indicative of a system problem;

2. below its pre-contingency low limit, is indicative of a system problem
and appropriate voltage control measures have already been: utilized;

'

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

4 above its post-contingency high limit for 5 minutes;

5. predicted to be below its post-contingency low limit or above its
post-contingency high limit following a contHgency, is indicative of |a system problem, and the condition has existed for 10 minutes.

If the actual voltage at any bus listed in Appendix B declines below the
post-contingency low limit and is indicative of a system voltage collapse,
the SPD shall inmediately order Load Shedding in the amount and at the
locations deemed necessary to maintain a minimum voltage equal to the post-
contingency low limit.

- .

.
.

- _ - - - - -
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G. Major Emeroency Operatino Reserve Deficiency -
,

mission capability to deliver Operating Reserve, to en Area deficientEmergency Transfer Criteria shall be invoked if necessary to provide trans-Operating Reserve.
The SPD shall notify all Nembers that Emergency Trans.

in

-fer Criteria have been invoked and Members in the deficient Area should beprepared -to return facilities to appropriate ratings within the prescribedtime should such ratings be exceeded."

is predicted and adequate time is available to complete load curtailmentWhen a shortage of Operating Reserve-
i

and manual voltage reduction procedures, '

such procedures shall be ac-
complished prior to implementing quick response voltage reduction.

af ter the above action, a shortage of 10 Minute Resern or-Operating -
it,,

Reserve still exists, the Senior Pool Dispatcher shW
Emergency and shall direct that Load Relief procedures be implemented in "declare a Major..
accordance with OP 3. .

",

H. Major Emeroency-Stability Limit Violation . . .
4 ~ ' *

1. Less than 5% 1'.-
'

d
* 44-

If the loading of an internal NYPP transfer interface- or the power
. tiow towards NYPP on an inter-pool interface exceeds the NYPP system L '
stability limit by less than 5%, measures shall be applied innediately?.(.to bring the loading to established limits within 15 minutes.

after taking corrective action, loadings are not below the stability climit within 15 minutes, a Major Emergency shall be declared and cor-;r < *
If,-+- -

-

rective measures, which may include Load Relief, shall be initiated to
bring the loading to established limits within 15 minutes.

initial overload, Load Relief measures must be instituted.ings are not below the stability limit within 30 minutes from the-
If load-

2. More than 5%

If 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

shall be initiated to bring the loading to established, limits.innediately and corrective measures, which may include load Relief,
loadings are not below-105% of the stability limit within 15 minutesIf
from the initial overload, or below the stability limit _ within' 30
minutes from the initial overload, Load . Relief measures must be in-

.

stituted.

I. Major Emeroency - Low Frequency

A sustained low frequency of 59.9 Hz is an indication of major load-gener-
i

!

ation imbalance in which case the SPD shall declare a Major Emergency.is important for -the: Area causing the imbalance to provide load-generationi
It'

balance at once to restore frequency.

_. , _ .-_ ._ . _ . ~ . _ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ ___
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During a Major Emergency resulting from a low frequency c'ondition caused by
load-generation imbalance within NYPP, if a Member System loses generation
such Member shall immediatcly Shed Load in accor. dance with a schedule pre-viously determined by the SPD.

1. Deficient Area identifiable and Within NYPP

When the gcneration-deficient Area is clearly identifiable and within '

NYPP, when the frequency decline is slow enough to permit communica.
tion among the SPD and Member System Dispatchers, and when adequate
consideration can be given to the amount of assistance which can te
delivered to the deficient Area by all power systems, the SPD shall -

Order such assistance and, to the extent required, he shall Order the.. |

deficient system to initiate immediate Action to correct load-genera .*tion imbalance. ,
'

.

2. Deficiant Area Not Clearly Identifiable ~'

.W ~'

When the generation-deficient Area is not clearly identifiable, and/ot 5A
!when the frequency decline is 50 rapid as to preclude an'alysis and -

communication among various dispatchers, the following procedures will
apply up to permissible LTE ratings:

, i. '

_.la. 59.5 to 59.0 Hz All Systems should have achieved a 10M *
Load Shedding if the transmission system f
loadings permit. 5*

b. 59.0 to 58.5 Hz All Systems s hot. 1 have achieved an
additional 15% Lcad Shedding if the
transmission system leadings permit.

c. SB.b Hz If frequency is still declining, all
Systems shall take such steps as are
necessary, including separating units to
preserve generation, minimize damage and
service interruption. *

..

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

J. Major Emergency - Load Shedding Allocation

it is the responsibility 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 shot:Id transmission loading permit, the SPD shall re-allocate load
Shedsing such that at all times the deficient Member or Members shall have
shcd 6% more of their respective loads than the sufficient members.

--- ._ - ._ _ .- , _- - -
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The amount cf load to be shed by each Member System, within the' geographicArea of
shall be in ratio thatits franchise Area where load Shedding can contribute ef fectiverelief,

its estimated peak
Capability Period in such Area bears to the sum af the estimated peak loadsload for the current
set forth in Appendix A.for the current Capability Period for all Member Systems in such Area, as

Each Area must be capable of carrying out the following:
-

1.
Automatic Load Shedding of ten percent of its load at a nominal trip

,,

point of 59.3 hertz;

2. Automatic Load Shedding of an additional 15 percent of
nominal trip point of 58.8 hertz. i ts load at a -

.,

Each Area must be capable of shedding at least 50 percent of its load in '

ten minutes or less.
"

manually should not include that 1o60 which is part of any Automatic LoadInsofar as practical, the first half of the load she L , '
.

Shedding plan.
m

. " , ,'-

K. Responsibility of New York Power Authority .h
#k*

Members, and reduction of such load would not be appropriate.The Power Authority loads are largely wholesale deliveries to other Pool s.-
Other Power.lAuthority loads are supplied by wheeling power over the transmission facil -'' ~

ities of other Pool Members. The Authority has agreed that such wheeled '
the same basis as the utility applies to its own loads. loads may be incluaed in the reduction provision of the wheeling utility car*'

ity has ad hoc arrangements with its directly served principal industrialThe Power Author.-
customers to reduce load under certain conditions. Such reduction, to the
extent that it would alleviate the Emergency condition, will probably have
been implemented before widespread reduction of other loads.

.

e

s#

, _ - _ - - - --_ __ _ _ _ _ _ _ _ - - - - - - - - - -^ ----
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Vl!!. RESTORATION STATE
,

A. Definition

The Restoration State exists when an Area within'the NYPP becomes islandedand/or customer load becomes interrupted, fo.llowing a System disturbanceaffecting tne Bulk Power System.

B. Responsibilities
-

1. Senior Pool Dispatcher

The SPD has the authority and responsibility to:
-

Permit the restoration of load previously shed when it is ascer ~~
4. "

toined that there is adequate generation and transmission capac- ",
ity available; . , '"

b.
Coordinate the closing of inter-company transmission tie lines; '

c. Monitor power flow, frequency and voltage conditions. Order
appropriate actions to operate within Criteria prescribed by

*

Operating Policies;
,

d. Expedite and coordinate the synchronization of the separa teil'
Areas to adjacent systems within the Pool and with neighboringPools;

-
'

-

Obtain all energy necessary to facilitate restoration;e.

f.
Maintain continuous communication with systems impacted by re-storative actions;

Comunicate periodically with Member Systems via the Hot L.ine to9

provide status reports regarding restoration action.
2. Member "iystem Dispatchers

'

Each Member System Dispatcher has the responsibility and authority to:
a.

Execute the Orders received from the SPD to restore the BulkPower Systems;

b- Notify SPD as soon as possible and periodically thereafter of
their system status including generation, transmission, loading
and any other appropriate information;

Implement Member System restoration procedures;c.

d. Notify the SPD of internal system conditions such as voltage
problems, transmission overloads or mismatch of load and gener-
ation, which must be corrected prior to completing his Orders;

l

__ _ - - - -_--_
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f^ ordinate any restorathe actions with the SP0 that
e.

other systems. will irrpact.

"

0*ier Considerations

The highest restoration priority must be assigned to the Bulk Power S
'

,(
the New York Power Pool.
there is limited energy available within the NYPP,The next priority will be restoration of load.

ysteinIf
given priority will beto gererating station start up. In
Member shall be responsible for the dispatch of its own generationthe Restoration State, each-

Vember System is required to have a Each.

If all comunication is lost between the NYPP andrestoration procedure specificallycesigned for its system.
Member 5) stems, restoration

efforts should proceed using i n te r.c orrpa ny .. .comunication facilities.
.

.

.<
. . .

-
.

g~.

. .\

e'. \*

' i, . '

. *_,l '
. . . ,

e

..r,
OPERATING COMMITTEE

Central Hudson Gas and Electric Corporation ad/3fL,,,

Consolidated Edison Company of hew York, Inc. A t//
Lcng Island Lighting Company b M
New York Power Authority

,

New York State Electric & Gas Corporation
Ju d 7N

/{/b/
-

hiagara Mohawk Power Corporation d df'_
Orange and Rockland Utilities, Inc. m. tdt [.bkui
Rochester Gas and Electric Corporation [/ [ @M[
New York Power Pool Operating Manager Ebtj Od w.

/

1
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APRIL 29. t 990
NEW YORK POWER POOL PAGE 1 OF 3

1990 SUMMER CAPABILITY PERIOD

LOAD REDUCTION BY ENTIRE POOL
(IN MEG AWATTS)

REDUCTION
NYPPREQUIRED CH CE LILCO NYSEG ,NMP OAR RGE TOTAL

100 4 38 16 9 23 4 5 100

200 0 76 33 18 46 8 11 200

300 11 115 49 27 70 12 16 300

400 15 153 66 36 93 16 22 400

500 19 191 82 45 116 20 27 500

600 23 229 98 54 139 24 33 600

700 27 267 115 63 162 28 38 700

800 30 305 131 72 185 32 44 800

900 34 344 147 81 209 37 49 900-

1000 38 382 164 90 232 41 54 1000
.

|
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NEW YOng POWER POM APRJL ;g, 3 99g

F3
1990 SUMMER C APABillyy PERIOD

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

LOAD REDUCTION TO RELIEVE WEST-CENTRAL TRANSMISSION !

REDUCTION
REQUIRED CH CE LILCO O&RU NMP(C+ E) NYS(C+ E) TOTAL

100 4 45 19 5 18 9 100
200 9 90 39 10 35 17 200
300 13 136 58 14 53 26 300
400 18 181 78 19 70 34 400 1

500 22 226 97 24 88 43 500
600 27 271 116 29 '105 52 600

-

'

700 31 316 136 34 123 60 700
800 36 361 155 38 140 69 800
900 40 407 174 43 154 77 900 |
1000- 45 452 194 48 175 t6 1000

LOAD REDUCTION TO RELIEVE CENTRAL-EAST TRANSMISSION
REDUCTION
REQUIRED CH CE LILCO O&R NMP(E) NYSEG(E) TOTAL

100 5 54 23 6 10 1 100
200 11 109 47 12 20 2 200
300 16 163 70 17 30 3 300
400 22 218 94 23 40 4 400

500 27 272 117 29 50 5 500 '

600 33 327 140 35 60 6 600
700 38 381 164 41 69 7 700

800 43 436 187 46 79 8 800

900 49 490 210 52 89 9 900
1000 54 546 234 54 99 10 1000

LOAD REDUCTION TO HELIEVE UPNY-SENY TRANSMISSION

REQUCTION I

REQUIRED CE LILCO O&R NYSEG(E) TOTAL

100 64 28 7 1 100

200 129 55 14 2 200

300 193 83 21 3 300

400 257 110 27 5 400

500 322 138 34 6 500

600 386 166 41 7 600|

| 700 451 193 48 8 700
;

800 515 2.21 55 9 800

900 579 249 62 10 900,

i
1000 644 278 68 12 1000

( }
~
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NEW YORK POWER POOL
.

1990 SUMMER CAPABILITY PERIOD

LOAD DISCONNECTION OUALIRCATION
8ASED ON 6% OF LOAD IN GEOGRAPHIC AREA

(IN MEGAWATTS)
)TAL
X)L
3AD NMP NYSEG NMP NYSEG NYSEG

NMP NYSEG RGE CONED LILCO CH O&R C+E C+E (E) (E) (SE)
500 327 127 77 538 231 54 57 209 102 98 to 9
000 320 124 75 527 226 52 56 205 100 SG 10 8
'500 313 121 73 515 221 51 55 200 98 94 9 8
000 306 119 72 504 216 50 54 196 96 92 9 8
500 299 116 70 492 211 49 52 191 94 90 9 8,

I 000 292 113 69 481 206 48 51 187 92 88 9 8
500 285 110 67 470 201 47 50 182 89 86 9 8
000 278 108 65 458 197 46 49 178 87 83 8 . 7
500 271 105 64 447 192 44 47 174 85 81 8 7
000 264 102 62 435 1877 43 46 169 83 79 8 7
500 257 100 60 424 182 42 45 165 81 77 8 7

|
300 250 97 59 412 177 41 44 160 78 75 7 7

) 500 243 94 57 401 172 40 43 156 76 73 7 6
( 300 236 92 55 339 167 39 41 151 74 71 7 6

40 229 89 54 378 162 38 40 147 72 69 7 6
"O 222 86 52 366 157 36 39 142 70 67 7 6
>0 216 84 51 355 152 35 38 138 68 65 6 6
00 209 81 49 344 147 34 37 133 65 63 6 5- 202 78 47 332 142 33 35 129 63 60 6 5

- 195 75 46 321 138 32 :s4 125 61 58 6 5
i 180 , 73 44 309 133 31 33 120 59 56 6 5
3 4 101 70 42 298 128 30 32 116 57 54 5 5
4 174 67 41 286 123 29 30 111 55 52 5 5
)L 167 65 39 275 118 27 29 107 52 50 5 4
200 160 62 38 263 113 26 28 102 50 48 5 4 ,T> g g o00 153 59 36 252 108 25 27 98 48 46 5 4 Op700 146 57 34 240 103 24 26 93 46 44 4 4 u,,gg00 139 54 33 229 98 23 24 89 44 42 4 4 Og90 132 51 31 218 93 22 23 85 41 40 4 3 ug*30 125 49 29 206 88 21 22 BG 39; 38 4 3; '

I

t -- ..
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BUS VOLTAGE IlMrrS

BUS PRE PRE POST POST SET
NAME LQW HIGH LQW_ HIGH BX

B@WUNE345 338 362 328 362 OR
BUQuN#4345 338 362 328 380 CE
CIAY345 345 362 328 362 NM iC99PERS C9RNERS345 338 362 328 380 NY
DUNW99 DIE 345 338 362 328 380 CE

(1) ED.'C345 347 362 328 362 NM
FARRAGtTr345 338 362 328 380 Cs
FRASER345 338 362 328 380 NY
GARDENVIL11230 217 242 207 242 NY
GILB9A345 344 362 328 362 PA

G9E11MLS345 338 362 328 340 CE
09WANUS345 334 362 328 380 CE
HURLEY AVE 338 362 324 362 CH
LADENT9WN345 338 362 328 380 CE
LEEDS 345 345 362 328 372 NM

(1) MARCY345 344 362 328 340 PA
MIL 1,W99D345 338 362 328 380 CE
NEWSC91 LAND 345 348 362 328 362 NM
NIAGARA 230 225- 242 219 242 PA
NIAGARA 345 338 362 328 362 PA

N9RTHP9RT138 135 145 131 145 U
(2) 9AKDALE230 see pg2 242 207 242 NY
(2) 9AKDALE345 m pg2 362 325 380 NY
(2) PANNELL R9AD345 see pg2 358 328 362 RG

PLEASANT VALIEY345 338 362 328 380 CE

RAINEY345 - 338 362 324 380 CE
(3) RAMAP9345 338 362 324 380 ':E

RAMAP9500 500 550 500 575 CE
R96ET9N345 334 - 362 328 362 CH
S$MERSET345 338 362 328 340 NY

| SPRAINBR99K345 334 362 328 380 O
(2) STATipN 80 345 see pg2 359 324 362 M

ST LAWRENCE 230 225 242 219 242 PA
(2) WATT.RCURE230 ese pg2 242 207 242 NY

Nest
(1) Marcy 345kV bus voltage is teduced to 345kV prior to sa .i.in8 the Massena.Mey 765kV MSU 1 line. By

excepdon, Marcy and Edle voltages are allend below their pruontingency low limits for this condition.

(2) Prwontin8ency 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 Bow!!ne Units.

I

+.s - - - - . . - , - . . - - - . -, e--,,-,, -,, w- - ,.,,,v,,,, , , , , , , . , , , , - - , ~ . , - , . . , , , . e-,y --~-



- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .

OP116
Appendix B
June 6,1990
Page 2 of 2

BUS VOLTAGE tlMIIS

Pre-contingenev low bus voltage limits for ranges of HQ-NYPP transfer (on the
7040 line) are as follows:

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

1000 to 1001 to 1351 to 1851 to 2001 to
Bus Name + 1000MW 1350MW 1850MW 2000MW 2350MW

Pannell Rd 345kV 339 339 341 341 342
Station 80 345kV 341 341 341 341 342
Oakdale 345kV 335 335 337 338 339

Oakdale 230kV 217 219 222 222 222
Watercure 230kV 220 222 224 225 225

:

.
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Nomal Warning Alert [mer0, Restere CORRICT!vt PROCfDURf5X & K 1 1 Modify (nergy Transactions
1 A X X X A0just Phase Angle Regulators
K k 1 X 1 Adjust Generstion

.

K A I X X

,

Activate Reserve (s)
K A A A A Adjust Voltage (Reactors. Transfomer Taps)
A A 1 A A . . . .

Frepare for Manual Voltage Reduction
A 1 1 A Manual voltage Reouttion ~

<

K K A A
Curtall Member Company hon * essential Use

A X- 1

, , , , ,

Curtall Interruptible Custcmer Load %
K 1 A

^

Request Large Customers to Curtall Loac '

K K 7"" . . ,

Request All Customers to Curtall Load '- .
K A

__(General Public Appeal)
,

Quick Response Voltage Reduction
,,

K K Load 5hedding ,, s.

A Restore Load
. ~;

j.
Rf0VIRED ACTIONS

SPD Act!0N$ " * *x 1 x x x octe mine State
.

K 1 1 K If a change of state occurs declare the power
system to be operating in the new state *

I A A A Declare Caergency Transfer Grtteria
,

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

K K 1 hotify via hot line of conditions, resulting sys*
tem state and procedures to be implemented

.

.

MEMBER Act!0NSX K 1 ! I hotify 5PD of Actual System Conditions
K K K A I Request assistance via NTrr sPD as required
A X X X X Initiate unilateral action if warranted by

conditions
.

, 1 A
; Consider any request from SPD as an order and

execute such requests
~

K 1 Implement ".,%er System restoration procedures
X X Coordinate any restoration actions with SPD that

vill impact other systems

.

'
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$ W ar 't Ltt' u b
CTTUTTM*DITE /(%01';0w$ @$70

s

l MW DN A tv5ffh A gert,, .C

Jwee 13. : lit*

Pagt i of i
te0hlfQ9[0(b!flell NOMAl b Ath lfdG aLIAT W OR b(DGp(v 4H**e 61."Tranteillion Facility at or tielon At,0=e nor. (mergency Above L4 retirg orFre.Contingenty Loadings' normal mal ratingl fransfer Cri. above hermal rating

ratingl but te 4s I.I[ teria invCled but'not more gnan
ratings fer and loadteg Lit rating for a
rot more than above hermal hours,
30 minutes or rating but
[mergency telow LTE
fransfer Cri. rating for
teria invoked ect mere
bwt at or be. than 4 hovel.
10m hermal
ratingt. .

.2. Folt.(CatteGenty Loaolmes' tQwal to or Freditted Greater (nan 5H rattng alli te
a. Lost of Centration lell tear, loacing $tt rating esteeded ano in.

or Lil rating greater than but with luf. luffittent timeSingle Facility L't rating but #1Clent time to will esilt to tm.
lell than or take Correttive plement Correttive
towal to St! action follow. attien or (TC hal -*
rating ing Contin. been invoked and

gency. (mer. Criteria have been %
gencyfransfer eateeded for more *

, , .

.riteria have than 30 minutes
not been es. **"
Ceeded for more -.
than 30 minutel jn

b. Loll of two adjacent lowel to or Emergency fransfer Criterte have been invoked dCircuit $ on the same lell than LI( Polt. Contingency Loading may eateed $ff [ (,*

StrVCture rating rating.

J. ACtwal Voltage" Within pre. Below its Below ill gelow its pre. con.
Contingency pre. Contin. pre * Contingency tingenCy low 11 alt * [i ,

limits. gency low low limit or or above itt pre. 0limit or above above ill pre. Contingency high .--** ""

its pre * Con. Contingency high limitfor10minutel gtingency high limit for more and 18 indlCative
limit but than $ minutel of a tyltee problem. VI'*.
within post. but lell than
Contingency 10 minutes. Selow its pre contin.'
limits for Above ill post. gency low liett, il
lell than $ Contingency nigh indicative of a lyl.
minutes, limit for 1931 tem problem and ap.

than $ minutes. propriate voltage -

Control sealorel'have
already been taken.

Selow post. Contingency
low limit and is in.
ditative of a lyttes
problem. Above 1tl
polt. Contingency high
limit,'for 5 minutes,

l post. Contingency Predicted Predicted to Predicted to Fredicted to be
Voltage to be within be below ill be below its below its post.

post. Contin. polt. Contin. polt. Contingency Contingency low
gency limitt gency low low 118i% or limit or above

limit or above above ill polt* ill polt. Contin.
, ill post. Con. Contin enCy high gency high limit
i tingenCy high limit ollowing following a Con.
! liett follow. a Contingency, tingency, 18 in.l

ing a Contin. il ind1Cative ditative of a
gency, il in. of a syltes prCb. System problem,
ditative of a lea, and the Con. and the Condition
lyltas prob. dition han esis. has e 18ted for
lee, and the ted for $ sin. 10 pinutel.
Condition has utes but lell
esisted for than 10 minutes.
lell than 5
minutes.

. _. , _-, , . -- . - -
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u0N!?OR[0 (R!?tt!A h0RMAL hAththG 4t!ET MAXe (>(RGfh(i t($ * ca q 3I. EeServe
a.10 Minute Reserve Meets re. Meets re. Seets reoutre. 10 min telerieowirementi QWirementl ments specif. DefittencySpecified Specified in led in 07 2 eatsti af ter testagin OP.2 OP.2 but but only In. actions spttifttd I

i

only if Witng cluding outtk In 07 2 including!!hergency relponse Vol* pWrthale of opera. *
i

Troelfer tage Reduction ting capapility.Criteria =
1

D. Operating Reserve meett re. Meets re. Meeti etowire. Operating telerveQutrementt Quirements ments lpect. Ceficiency etiltlspecified specified fled in OP.2 af ter taking actionsIn OP.2 in 0P.2 b91 only using Specified in OP.2 -*but only toergency including purcnese
..*

.

tf vling Tramifer Crl. of operating capa.tmergency terta, bility. '

Transfer . . '
Cetteria , , , . ' "

5. 5tability Limits hot onceeces hot eaceeced Enceecec ey Esteece1 Dy 55 or lell
.,

less than il for 15 min. or more'' ..y
,- .

for less than thsh $$ A15 min. f., . ' ,-

tCP(t Ltis than More than Equal to or [ Qual to or greatert100 m or 1100 W reater than1 ell than but 1 ell g!00 m for than 3500 m for
more than 10 ein. * i, . *

1500 MW for than 2500 less than j
lest than Mw for more 10 minutes

-V
~''10 min, than 10 min. - e

7. Frequency LI cr equal LI or equal LT 60.10 and [Qwai or 51 60.10 andto 60.05 to 60.06 GT 60.05 is sultained
.

GT or equal GT or equal GT 59.W and (Qval 0A LT $9.90 orto 59.95 to 59.95 LT 59.95 continues to increase
or decline,

5. Comntcation factllties Ewfficient to 5wfficient to 59fficient to Insufficient to monitor
.

Avellability
monitor lyttee monitor lytten monitor lysten lysten Status and $PD
ltatul 11 195 s tall.s determinel syst e is in

jeopardy
9. heignboring 5ystem All operating One or more One or more One or more lytteesunder normal Systems not systems in in Voltage Redsction'conditions operating Voltage Re. ant requesta NTPP el.

Under normal duttion listance vf 4 Voltage(onditions Reduction -
10. 5eparatton ulthin NTrr Ng NQ 4 YL3

-]]. Other
A situation
involving in.
pending levere
weather esistl

* 5ti (ICIPTI0kl . APPth0!! t
" $tt (ICIPfl045 . APPEN0!I 8

|
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EXCEPTIONS TO NYPP OPEPATING CRI.TERIA
A. As Approved by the Operating Comittee

1,
The post-contingency flow on the Marcy New Scotland 18 line is allowed to
exceed its LTE rating for the loss of the Edic New Scotland 14 line by the

'

,

a single corrective action. amount of relief that can be obtained by tripping the Gilboa pumping load as
Also, the post contingency flow on the Edic New

Scotland 14 line is allowed to exceed its LTE rating for either the loss of
the Marcy-New Scotland 18 line alone, or the double circuit loss of the
Marcy-New Scotland 18 and Adirondack-Porter 12 lines, by the amount of

*

- " ,
relief that can be obtained by tripping the Gilboa pumping load as a single~.

corrective action. . . -
.,

Operating Comittee - January 27, 1988. ~j., -
2.

Allowpost-contingencySTEonVolneyClay#6&9MileClay#8for." normal"7]y
'

.

transfers.
,

Operating Comittee - October 25, 1979
i'

.. . l3.
For transfers to NE & SENY, with sufficient generation at Gilboa, allow ~''
post contingency STE on NS-Leeds.

,|.,
Operating Comittee - October 25, 1979

4
NMPC to be fully responsible for monitoring all NMPC 345/115, 345/230 and
230/115kV transformer overloads and contingency overloads.
notify NMPC of any overloads and contingency overloads it detects, but notThe NYPP is to .
to invoke these limits, unless requested to do so by NMPC.

Operating Comittee - October 25, 1979

5. Allow post-contingency loading to STE on Gilboa-Leeds (GL-3) with four'generators on at Gilboa.

Operating Comittee - December 7,1983
.

6. Allow post-contingency STE loadings on t.33P & L34P, provided there is
sufficient control remaining on the phase angle regulators to return theloadings to LTE within 15 minutes.

Operating Comittee - October 17, 1984

7
Allow the post-contingency loading on Con Edison feeder 21192 to exceed its
STE rating for the simultaneous loss of circuits Goethals-Fresh Kills #21
and Gowanus-Goethals Fresh Kills #26.

Operating Comittee - December 6,1984

|
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8.
The post-contingency flow on W97 (or k98), for the loss of W98 (or W97), may
exceed its LTE rating up to its STE rating if the ' contingency W98 (or W97)
and YS8 does not cause resultant flows on any other feeder to exceed theirNormal Transfer Criteria.

This exception does no' apply if either W97, W98, YBB, Indian Poin' 3, orthe overload relay sys im is out of service. -

Operating Comittee May 30, 1985

9.
Allow the post-contingency flow on the Oswego Yolney #12 line to exceed its..

STE ra d ag for the simultaneous loss of the Oswego Elbridge Lafayette #17
line and the Oswego volney #11 line for the following conditions:

*

y, '
a. Nine Mile #2 is not on-line, and
b. The Volney-Clay #6 line is in service.

--

f,

If the Volney-Clay $6 line is out of service, then the total output of the J 4-.A

Oswego #5, Oswego #6, Nine Mile #1, and Fitzpatrick units must not be
greater than 2910 MW for this exception to be valid.

-

' , , .

Operating Comittee September 25, 1986 "J ,l.

10. Allow the post-contingency flow on the Marcy AT-1 bank to exceed its STE <

rating for the loss of the Marcy AT-2 bank, provided that the overload relay'e-
.

protection on the AT-1 bank is in-service. '

Operating Comittee - November 20, 1986

11. Allow the post-contingency flow on the Plattsburgh-Vermont PV-20 tie-line to
be operated up to the STE rating for the loss of the Hydro-Quebec System
(simultaneous loss of all HQ HVDC ties) only. Operate to LTE rating onPV-20 for all other contingencies.

Operating Comittee - November 20, 1986 .

,

12. Allow the pMt-contingency flow on the Marcy Transformer T2 to exceed its
LTE rating up to its STE rating following the loss of Marcy Transformer T1.
Operating Comittee July 23, 1987

B. Operation Limitations by Member _ Company Directives

1.
ConEdison operates to post-contingency STE ratings on underground
circuits based on the ability to reduce the loading to LTE ratings
within 15 minutes and not exceed LTE ratings on any other facilities.

The following PS&G tie feeders are operated to post-contingency LTEratings:

I
;

, __m--_-_--- ---- - - - - '
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.

A2253 Linden-Goethals 230Lv

B3402 Hudson-Farragut 345kV

C3403 Hudson-Farragut 34SkV '

2.
The following feeders on the Consolidated Edison System have STE ratings
which are limited by disconnect or wavetrap restrictions and not byconductor sagging limitations. These feeders will be operated above ~ ~ ,

normal and up to LTE (for 4 hours) without changing their STE ratings: "..
.

F30 Pleasant Valley-Wood St.
F31 Pleasant Valley-Wood St. ..

F36 Pleasant Valley Wood St. .

F37 Pleasa" Yelley-Wood St. n
''

W64 Eastview-SprainBrook ,f

W65 Eastview SprainBrook /. g .

69 Ramapo-South Mahwah
70 Ramapo South Mahwah -

J.i{. . ,

'

W72 Ramapo-Ladentown
-

W75 SprainBrook-Ounwoodie (Winter Rating Period Only)
W79 Eastview-SprainBrook ,

W80 Wood St. Millwood West , . . .
~

W81 Wood St.-Millwood West
W82 Millwood West-Eastview
W85 Millwood West SprainBrook
Y86 Wood St.-Pleasantville
Y87 Wood St. Pleasantville
YB8 Ladentown-Buchanan South
W89 Pleasantville-Dunwoodie
W90 Pleasantville-Dunwoodie
W93 Buchanan North-Eastview
Y94 Ramano-Buchanan North
W99 Millwood West Eastview

.

.

3. The folloveing feeders on the Consolidated Edison System have overload
relay protection. These feeders will be operated above normal and up to
LTE (for 4 hours) without changing their STE ratings:

W97 Buchanan South-Millwood West

W98 Buchanan South-Mi Iwood West

1
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t41AGARA MCH AWK MEMO
__

,

,

e

i

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50-333

. - ___- _ _ _ _ _ _ _ -_ _ _ _ _ _ _ _ _ _ _ _ ____- __ - _ -
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7 N)AGARA
UMCHAWX'2

-

NIAOhRA MOHAWK POWER CORPORATION /300 ERIE 80VLEVARO WEST, SYRACUSE. N Y.13202/ TELEPHONE (315) 4741511

November 30, 1990

Mr. Philip A. Nelson
New York Power Authority
P.O. Box 191
Marcy, NY 13403

Dear Phil:

This memo is to confirm our recent discussions
concerning the operation of our 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, accordingly, vill result in-

acceptable voltages- at the FitzPatrick 115 kV bus;
acceptable being defined by the Authority.

.

If we can be of further assistance, please let me
know,

sincerely,

b
__-,

C ement E. Na e u
Manager

System Power Control

CEN/ry

~

!

l.
!-
i.
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