
.

1 c.ew. ~ on,ce
* *i Nebraska Public Power District ?efsintTAU010#" *"."a.,._-

-.] nrmer== == == ~~ =:=x.==n===e:=m = = , == - = ..=m g a= - , _ww_g
,

.

1
!

LQA810017'

May 4, 1981

,hk I |}.
n

h ik , / s/)d ,iw /

f(.--./ (v.N. k( 'O./,

sf / ;\tDirec. tor, Nuclear Reactor Rcgulation
N, J

Atta: Mr. Ihomas A. Ippolito, Chief --

Operating Reactors Branch 'Io. 2

g'yj, .yf [fDivision of Licensing

fU.S. Suelear Regulatory Commission
W(, / , ,~.. .- . : ,'

Washington, DC 20555 N
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Subject: Adequacy of Station Electric
Distribution System Voltages
Cooper Nuclear Station
NRC Docket No. 50-298, DPR-46

.

Dear Mr. Ippolito:

Your letter of March 6, 1981 requested additional information relating
to our voltage drop analysis submitted December 27, 1979. Enclosed
is our respcase to. these seven questions.

Sincerely,

.Wh%w~s

f ,Pilant ' ",

aay M.
Director of Licensing
and Quality Assurance
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Response to NRC Request f or Additional Information
Cooper' Nuclear Station

Adequacy of Station' Electric Distribution System Voltages

Reference'l: NRC letter (W. Gammill) to all Power Reactor Licensees,
dated August 3, 1979.

_

Reference:2: Nebraska ?ublic ' Power District letter (J. Pilant) to '.he
NRC (D. Davis), dated July- 13, 1977.

Reference 3: Nebraska Public Power District letter (J. Pilant) to the
.NRC (W. Gammill), dated December 27, 1979. .

Reference-4: Nebraska Public Power District letter (J. P11 ant) t5 the
NRC (W. Cammill), dated August 11, 1980.

1

.Ou.estion 1

Submit the follosing' voltage ratings for the Class lE motor starter
contactors,

a) ~ Continuous operating voltage range
b) Minimum pickup vol,tage.

c) Maximum' dropout voltage

Response to Question 1

All of the Class IE AC motors are fed either from the 430 volts or
the 4160 volts buses. Only the 480 volts Class IE AC motors are
started and controlled by Starter Conta: tors. The 4160 volts Class
IE AC motors.are started and controlled by regular frame circuit
breakers. The information requested applies ynly to Class IE 480
volts motor starter contactors and is as follows:

a. Continuous operating voltage range: 480 volts i 10%
b. Minimum pickup voltage: 374 volts or 73% voltage

c. Maximum dropout voltage: 264 volts or 55% voltage

Question 2

Submit the calculated voltages for all low-voltage AC (less than 130
volts) Class 1E buses.or documentation which will verify that all low-
voltage AC Class lE equipment will be operating within their required
voltage ratings for each case analyzed. Do these buses supply any
instruments or control circuits required by GDC-13? If so, is all

equipment capable of sustaining the analyzed voltages without blowing
fuses, overheating, etc., and without affecting the equipment's
ability to perform the required safety function?

Response to Question 2

The calculated voltages for all low-voltage AC (less than 130 volts)
Class IE buses are shown on Table 1. The data shown on this table
verifies that all low-voltage AC : lass :E equipment will be operating
within their required voltage ratings for each case analyzed.

- _ . . . , _ . . _ . . . _ . _ . _ - . - . . _ . _ _ . . _ , _ _ . , . . . _ _ . _ _ . . _ - _ . . _ . . _ _ , ~ . _ , , . _ . . , , , , _ , . . _ _ . ,
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These buses supply instruments and control circuits. required by GDC-13
and all equipment connected to these buses.are capabic of sustaining
the analyzed' voltages without blowing fuses, overheating, etc., and j

without- af fecting the equipment's ability to perform the required
safety function.

Qu'estion 3-

Ref. 4 details the voltage test performed on the electrical distribution

system. Input the measured' bus voltages and bus loading values (from
the test) into the computer pr gram, recalculate' equipment voltages
and compare actual measured equipment. values to the. calculated values.
This comparison' will produce 'a percent error difference'in the voltages.
The purpose of the percent error is to verify the validity of the
computer' load flow program. Submit the measured values, calculated

values, percent error dif f erence and identify the aus load. percentage.

Response to Question 3-
'

Following is the tabulation of computed values at equipment voltages
based on the input.of measured initial bus voltages and bus loading
values from the actual test.into the computer program. Also shown
are the measured' equipment voltages and'the' percent error difference
in the voltages.

% Load Running Voltages Load 9 tarting, Voltages
Bus Actual % Actual %

Loading Computed Test Difference Cdeputed Test Difference'

4160V Bus IF 65% 4035V 4060V -0.6 3241V 3113V +3.9
4160V Bus 1G. 65% 4035V 4060V -0.6 3241V 3150V "2.8

430V Sus.lF 65% 444V 444V -0.0 360V 355V +1.4
480V Bus 1G 65% 451V 456V -1.1 365V 352V +3.6
120V Bus CDPlA 30 110V* 115V -3.6 89V* 88V +1.1
120V Bus CDPIB 30 112V* ll5V -2.7 91V* 94V -3.3

*0btained by deducting the voltage drop per calculations from corresponding
480 bus.

: The computed values vary from actual test values by a maximum of 3.9%.
This percent difference is acceptable when :cnsidering the tolerance

,

'
:

in the instrument reading'of ; 2% and the tolerance in the equipment ;

data provided by the vendors. This % difference if subtracted and/or ,

!,.

added to the most severe of the cases analyzed is within the acceptable'

operating range of the Class IE equipment and hence, acceptable.

Question'4 ,

Ref. 2, attachment 1, page 198 states that removing the isolated phase
,

bus quick disconnect links will enable backfeeding through the main
,

transformer and unit au:< ilia ry transf o rmer to the onsite dis tribution
system. If credit is not taken for backfeeding as a possible source
connection from the grid in an existing limiting conditicu of operation,

| chen an analysis is not required.E
,

|
_ _ . . _ _. __ __ _ _ .. _ . _ . _ _. _ . _ _ . .. . _ ___ _ . _ , _ ._ _
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Response to Question 4

1

Reference 2,' attachment 1. page 198 is the bases section of the CNS I

Technical Specifications elaborating upon the Specifications for the
-Auxiliary Electrical System (Spec. 3 9). No Limiting Condition for I

Operation (LCO) exists which requires that credit be taken for back-
feeding through the main and auxiliary transformers; therefore, no
-further' analysis of this possible souret connection is required.

L

Ouestion 5

Does Case 5,.Ref. 3 represent.the worst case maximum Class 1E load
terminal voltages for maximum offsite grid voltage and minimum plant
load - conditions (Guideline 11, Ref.1) ? If not, submit the worst'

case maximum Class lE load. terminal voltages of all possible source
connections.

Resoonse to Ouestion 3

Case 5, Reference 3, referred to in this question, represents the worst
case maximum Class lE load terminal voltages for maximum offsite grid
voltage and minimum plant load conditions, per Cuideline 11, Reference 1.

,

,0uestion 6 ,

Per Cuideline 3, Ref. 1, provide an analysis of the effect on all Class
1E' equipment when starting and runnin'g the largest non-Class lE load
after loading the Class'lE buses heavily during a LOCA for all possible
source connections. The submitted analysis for the worst case voltage
condition should include Class 1E load terminal voltages before, during ,

and after start.ing the large nonclass lE motor. The analysis should~ t

also; confirm that the second-level of undervoltage voltage protection
relays will not dropout during-these loading conditions.

Response to Ouestion 6 >

The analysis submitted to NRC, per Reference 3, considered the effects
on Class IE equipment when starting and running the largest non-Class .

IE load after loading the' Class IE buses heavily during a LOCA for all
possible source' connections. The following cases, previously analyzed
and submitted to NRC per Reference 3, substantiste this point:

i

Non-Class IE Motor Started [

when Class IE buses are f

loaded to the maximum extent
Case Analveed cossible in a LCCA gonditinn

Case 7, Subcase 3: Startup Off-site One-Reactor Racirculating MG

Line Voltage Low (154 kV) and Plant 5et lA (6000 HP) j
on Normal Operation with Sudden LOCA
Loads Added.

,

!

Case 7, Subcase a: 3ame as above. One-Control Rod Drive Pump

(250 RP)

Voltage levels at the terminals cf Class IE equipment were accepticle,
as previ;usly stated in our analysis,

i

. ___.,.. -._;, . . , ~, . , - - _ . . , _ . _ _ _ . , _ - . . . _ . . _ . , _ . . _ _ _ _ . . . . . _ _ _ _ . . . _ . . . _ . _ . _ _ _ - . -
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- Question 7
"

,

| Clarify the followingLitems'in the ccmputer program printouta:

a) Does the steady' state voltage drop.results represent the worst
I case minimum steady state bus voltages reached for the conditions
! analyzed?
E ,

,
'

j -b) In'the voltage drop results due to motor starting, is each subcase
motor started and loaded onto the bus and running before the nextj.

L- subcase motor is started and' loaded onto the bus (loading se-
'

! quencing)? The analycis should show that the last Class lE motor.
l to be lea'ded'onto the bus can start'and operate.within'its ratings |
1 while'all other Class 1E loads are running.

.

- Response to Question 7
|'. I

a) Yes, the Steady State Voltage drop results represent the worst -

case minimum Steady State bus voltages reached in those cases
j- analyzed for maximam undervoltage condition. In addition, the

| ' cases have"also been analyzed to determine the maximum over-
i- voltage condition and to determine the normal operating _ voltages,

i
;

b) In'each of the subcases analyzed for the voltage drop, one motor,

and in some cases two motors were started and running before the

, next:subcase motor is started and leaded onto the bus. 3cch auto-

[ matically seque'nced ionding and manual _ loading were considered
| separately to duplicate actual operating conditions such as sudden.

LOCA ' actuation or cold shutdown,
|
| The previously submitted analysis has shown that in each of the

cases analvzed the last Class IE motor to be loaded onto the bus
i starts and operates within its rating while all other Class IE
| loads are ;unning. In each of the subcases considered under

'
j maximum undervoltage condition, it was assumed that all of the
[ . plant operating loads are running, including major loads such
| as Reactor Recire MG set, HVAC, Condensate Pumps and others

|~ necessary for the plant operation before a shutdown. This was

|
done to produce the maximum undervoltage under worst possible .

1
circumstances.

;

|. .Further, the actual tert conducted was unrealistically severe in
|- its impact on voltage irop during starting. All of the emetgency

coolant pumps, both division I and division II, were manually
| started simultaneously, while the plant operating loads were
i running, and the Class IE motors started and operated within

their ratings while all other necessary Class IE loads were
3

1 -. running,
!
.

4

$

I

1

!

I
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TABLE l-

Ciass,IE Percentage
iControl.& Instrumentatien of Bus voltage

Power Panel. Load Load
Case'Analpred 120/240' Volts, Single Phase Running Starting

l'. Emergency Offsite CDP 1A 97.8 96.7 ;

Power Line. Voltage -CCP 1A- 95.3 94.2 F

Low (69 kv)' & LOCA CDP 1B 98.9 97.8
Shutdown Loads CCP 1B 98.0 96.9

. _ _ _ _ _ _CPP 2- - 95.4 94.3.--_-___-___--
2. Emergency Offsite' Power CDP 1A- 97.2 96.1

Line Voltage LowL(69kv) CCP 1A 94.7 93.6-
,

& Cold Shutdown' Loads CDP 1B 98.3 97.2
.

CCP.13 97.4 96.3
CCP 2 94.8 13.7-

_-___-_________

1
3. . Emergency 1cffsite Power '

Line' Voltage.High (73.5kv) Determinsd'to be not realistic, hence
t

_& L O C A S h u .t d o w n L o _a.d _s . _om.it.te_d. _ _. _ _ _ __ _. _
. _. .

.4. Emergency'Offsite: Power
:Line Voltage H ig h1 ( 7 3 . 5 k v ) Determined to be not realistic, hence

& Cold Shutdown Loads omitted i.
.

5. Offaite Start-up Power
.

CDP 1A 101.0 95.3 L

Line Voltage High (161kv) CCP 1A 98.5 92.8 ,

'

& Plant on1 Hot' Stand-by CDP 13 101.8 96.1

CCP lB 100.9 95.2 i

92.6 ICPP 2 9 8 . '_3 _ ,

6. Offsite-Start-up Power'Line CDP 1A 39.3 85.3

Voltage Low-(154kv) & Plant CCP 1A B6.5 S2.8

Normal Operation CDP 13 90.1 89.5

CCP 13 89.2 38.6

.
CCP 2 - 86.6 86.0

7. Same as Case 6, but with CDP 1A 37.3 S3.7

LOCA. Loads Added CCP 1A 84.8 81.2 .

CDP 1B 189.4 87.9

CCP 1B 87.5 87.0

CPP 2 84.9 94.4

8. Offsite Start-Up Power Line CDP 1A 93.7 89.3 ,

Volt HighE(161kv) & Plant CCP 1A 91.2 87.3

Normal Loads CDP 13 94.3 94.3

CCP 1B 93.9 93,4

_ _ _ ._ .CPP_ _2 _ _ _ - 9_1._3 _ _9_0.8- -

9. Same as Case 8, but with CDP LA 92.1 33.3.

LOCA' Loads Added CCP 1A 89.6 95.3

CDP 13 93.3 92,~

CCP 13 92.4 91.3'

CPP 2 39.9 39.2

Operating Range of voltage .or 21 ass IE instruments and controls
a) Continuous. operating voltage range: 120 volts t 10%
b) Minimum pickup v:ltage: 96 volts or 60% voltage

*

c) . Maximum' dropout voltage: 66 volte or 55T voltage

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


