Omaha Public Power District
1623 Harney Omaha, Nebraska 68102
402/536-4000

April 22, 1983
LIC-83-097

Mr. R. A. Clark, Chief

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Licensing

Operating Reactors Branch No, 3
washington, D.C. 20555

Reference: Docket No. 50-285
Dear Mr. Clark:

Adequacy of the Fort Calhoun Station
Electrical Distribution System Voltages

The Omaha Public Power District received the Commission's
letter dated March 7, 1983 regquesting additional information
on the above subject. The District's response is attached.

The District noted that Question 1 failed to reference two
recent District submittals; namely, the District's letters
dated March 19, 1982 and May 21, 1982. A majority of the
requested information for this question was supplied in
cthese two letters.

The Commission's request also makes no reference to the Dis-
trict’s submittal dated August 28, 1978 which describes the
Offsite Power Low Signal (OPLS) system modification. As far
as the District's undervoltage relaying hardware is con-
cerned, the September 17, 1976 submittal (see Question 3)
has been obsolete since the OPLS modification was installed.

Question 3 also refers to a 20% setpoint on the degraded
voltage relays which is never mentioned in the September 17,
1976 submittal (Question 3, reference d). 1In fact, the only
station relays which have ever had a S0% setpoint are the
OPLS relays installed in 1978. From these inconsistencies,
it is unclear what documents have been reviewed. With the
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exception of the reference to a 90% setpoint, it appears the
District's August 28, 1978 submittal was never considered in

the Commission's review.

This submittal addressed various

aspects cf both Questions 2 and 3 and should be reviewed.
Information on these two questions is also provided in the

attachments.

WCJ/TLP: jmm

Attachments

Sincerely,

R

Ui~

w. C. nes

Divisian Manager
Production Operations

ccs LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, N.W.

Washington, D.C.

Mr. L. A. Yandell, NRC

Senior Resident Inspector



Attachment 1

RESPONSE TO NRC REQUEST FOR
ADDITIiONAL INFORMATION

Question 1

Position B.1.b(2)P requires the automatic separation of
Class lE distribution system from the offsite power system
after a suitable time delay after actuation of the under-
voltage (90%) relays under non-accident conditions. This is
to protect the permanentiy connected Class lE loads from
damage. Your submittals indicate that this is not the c=:se
at Fort Calhoun Station since the second timer has not been
provided as required by position B.1l.b(2)P.

Your submittal of the results of an analysis (in lieu of the
second timer) for the Raw Water Pumps Motors operation
during sustained degraded voltage conditions is not suf-
ficient for our evaluation of all plant safeguard equipment.
Similar analyses should be provided and resulis submitted
for our review for all of the remaining Class 1E (safety
grade) equipment that is operating during normal plant oper-
ation. Further, it must be shown that there is sufficient
equipment available for safe shutdown of the plant, in case
of equipment damage due to sustained degraded voltage during
normal non-accident plant operations.

Response

The requested analyses for the remaining Class lE loads
which operate during normal plant operation have been pro-
vided to the NRC in previous submittals. Specifically, the
analysis of the charging pumps (which are not Class 1E but
were included because they auto-start upon an accident
signal) was provided to the Commission in our December 1,
1982 letter (Reference c). The analysis of the Component
Cooling Water Pumps was previously submitted in Reference f.
The Containment Vent Fans analysis was submitted as part of
Reference e.

In order to show that sufficient equipment exists for safe
shutdown of the plants, the Fort Calhoun Station Technical
Specifications (TS's) should be considered. The TS's re-
quire certain loads to be operable during normal operation.
The applicable TS's are found in Attachment 2. These TS's
are the minimum bounds for normal operation and normal safe
shutdown of the planc.

Ot the safegusrds equipment, the one raw water pump, the on:
charging pump, and the one component cooling water pump
whic: may be running during normal operation are not re-
quired to be operable for safe shutdown of the plant. All
safeguards equipment have been analyzed to deter«ine the
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effects of degraded voltage on its ability to operate. No
adverse effects were found (see References c, e, and f).
Thus, safe shutdown can be accomplished following a degraded
voltage condition because no damage to vital equipment is
expected to occur.

Question 2

The battery chargers have not been shown to maintain a full
battery charge under tihe minimum analyzed steady-state AC
voltages., Th: accident analysis, with loss of offsite
power, assumes a fully charged battery prior to the start of
the accident scerario. Show how the battery charge is not
compromised by a degraded grid voltage (non-accident con-
dition).

Response

The battery chargers presently have annunciation on both .ow
input AC voltage (90%) and low output DC voltage (120V), as
shown in the sections of :he Cperating Procedures, Attach-
ment 3. The chargers have a constaut voltage regulating
capability which maintains the DC output at a normal level
(134Vv) for + 10V variation in AC input. Below 90% of input
AC voltage, the DC output voltage drops proportiorally. The
taps of the input power transformers of the chargers are set
at 460V AC. Since these transformers are being fed a bus
voltage of 480V, the chargers will maintain a normali DC
output voltage down tc 86% of AC bus input voltage. If such
a situation would arise (86% input voltage). the bus undec-
voltage relays would be in annunciation, having picked up at
90%. The output relays would not be nicked up since the
output would still be normal.

Upen annunciation of the 90% low input AC voltage alarm, the
Operating Procedures instruct the operator to attempt to
transfer loads to another offsite source. If for some
reason this acticn is not completed, a significant drop in
the bus voltage would still be required to reach a no-charge
condition on the batteries. This occurs at approximately
120V DC which corresponds to 5-80% bus voltage. At this
time, the Operating Procedures instruct the operator to put
the standby charger in service.

This action would not clsar the "Trouble" annunciation and
the operator would again be instructed to transfer station
supply to another offsite source.

If the operator fails to restore proper house service volt=-
age from an alternate source, plant operators are required
by Technical Specification 2.7 to place the plant in hot
shutdown within 12 hours because of inoperable battery
chargers on each DC bus (see Attachment 4).
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While investigating this subjact, it has come to the Dis-
trict's attention that the battery charger output under-
voltage relays may require resetting to a slightly higher
voltage as a result of the higher capacity rating of the new
batteries (they were changed out in 198C). This change is
currently being evaluazted on the basis of battery discharge
su~veillance results,

guestion 3

Your voltage analysis® shows that the degraded voltage
relays (setpoint 90% + 2, -0) can he exposed to voltages
that can cause “he (Llass 1E distribution system to separate
from offsite power undsr an zccident condition concurrent
with a degraded grid and the accident induce? loadiny of the
Class 1E buses,

Your analysis9 wus prepared prior tn t“e issuance of the
requirements of reference a, and shows the worst possible
voltages with a degraded offsite source and worst case unit
a«nd accident loads. The assumptions made in your analysisd,
particularly the worst expected grid voltage, may be subject
to revision at this time due to system improvements.

Discuss the basis for the present historical or projected
minimum grid voltage (on the 151kV and the 345kV grids).
What is the resultant bus voltage at the degraded voitage
relays and at the battery chargers (Question 2;? Show that
the potential for the spurious tripping of these voltage
relays does not exist for your analyzed accident load as
bounded by your presently expected minimum grid voltage.

RSBEHBC

Load flow analyses were performed and results were submitted
to the Commission in References d and g (specifically see
Attac.ments 5 and 6 of Reference g). ™he District is cur-
renti: performing an upda*ed version of these analyses. The
resuits will be available for submittal to the Commission in
approximately 90 days. However, the District does not
expect any significant changes from our earlier analyses.

The projected minimum grid voltage and resultant bus voltage
at the battery chargers and degraded voltage relays will be
submitted after the new load analysis is completed., The
potential for spurious tripping was extensively detailed in
a previous submittal (see Reference q).
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Attachment 2

FORT CALBOUN STATION TECHNICAL SPECIFICATIONS

@ 2.0 ING CONDITIONS FOR O TION

2.2 Chemical aud Volume Control System
Applicability

Applies tc the operational status or the chemical and volume control
system,

Chjective

To define those condi’ions of the chemical and volume control system
necessary to assure safe reactor operation.

Specifications

(1) When fuel is in the reactor, there shall be at least one flow
path to the core for boric acid injection.

(2) The reactor shall not be made critical unless all the following
minimum requirements are met:

a. At least two charging pumps shall be operable.
b. One boric acid transfer pump shall be operable.

¢ C. The two concentrated bhoric acid tanks together shall contain

@ a minimum of 68 inches of & 6-1/L percent to 12 percent by
weigi.® boric acid solution at a temperature of at least 20°F
above saturation temperature for the concentration present
in the tank.

d. System piping and valves shall be cperable to the extent of
es*ablishing two flow paths from the cor :entrated boric acid
tanis tc the reactor coclan* system and a flow path from .he
SIRW tank to the charg‘ng pumps.

e. Both channels of heat tracing shall be operable for the above
flcw paths,

oS Both level instruments on the ccncentrated boric acid tanks
s! a1l be operable.

(3) Modification of Minimum Requirements

During power operation, the minimum requirements may be modified

to allow any one of the following condi:ions to exist at any one
time. If the system is not restored t¢ me~t the minimum require-
ments within the time period specified, the reactor will be placed
in a hot shutduwn condition in 4 hours. If the minimum requirements
are not satisfied wi*hin an additional L8 hours, a coid shutdown
shall be initiated.

2-17
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LIMITING CONDITIONS FOR O ON

Chemical and Volume Control System (Continued)

a. One of the nperable charging pumps may be removed
able within 24 hours.

b. Both boric acid pumps may be out of service for 24
hours.

c. One concentrated boric acid tank may be out of ser-
vice provided a minimum of 68 inches of 6-1/L per-
cent to 12 perceat by weight boric acid solution
at a temperature of at least 20°F above saturation
temperature is contained in the operable tank and
provided that the tank is restored tc operable status
within 254 hours.

d. Only one flow path {rom the concentrated boric a~id
tanks to the reactor coolant system may be operable
provided that either the other flow path from the
concentrated boric acid tanks to the reactor coolant
system or the flow path from the SIRW tank to the
charging pumps is restored to operable status within
24 hours.

e. One channel of heat tracing may be out of service
provided it is restored tu operable status within
24 hours.

L. One level instrument on each concentrated boric
acid tank may be out of service for 24 hours.

Basis

The chemical and volume control syste? grovides control of the re-
actor coolant system boron inventory.'l) Tmis is normally accom-
plished by using any cne of the three charging pumpe in series with
one of the two boric acid pumps, An alternate method of boration
will be to use the charging pumps directly from the SIRW storage
tani. A third method will be to depressurize and use the safety
injection pumps. Therec are two sources »f borated wvater available
for injection through three different paths.

(1) The boric ac’d pumps can deliver the concentrated boric acid
tank coatents (6-1/4 - 12 weight percent concentration of boric
acid) to the charging pumps. The tanks are located above the
charging pumps so that the boric acid will flow by gravity
without being pumped.

(2) The safety injection pumps can t.ke suction from the SIRW
tank (at least 1700 ppm boron solution).

Amendment No. 43 2-.8



O 2.0 LIMITING CONDITIONS FOR OPERATION

2.4 Contajnment Cooling

Applicabilit
Applies to the operating status of the containment cooling systems.

Ob, ectiw_

To asswre operability of equapment required to remove heat from the
containment during normal operating snd emergency situations.

Specifications

(1) Minimum Regquirements

The reector shall not be made critical, except for low-temperature
physics tests, unless all the following conditions are met:

a. The following equipment normally associated with diesei-generator
O1 (4.16-kV bus 1A3 and associated non-automatically trans-
ferring 480-Volt bus sections) is cperable, except as noted:

Raw water pump* AC-10A
Raw water pump* AC-10C
Component cooling water pump AC-3A
a Component cooling water pump AC-3C
Containment spray pump SI-3A
Containment, air cooling and filtering unit VA-3A
Containment air cooling unit VA-TC

b. The following equipment normally associated with diesel-generator
D2 (L.16-kV bus 1AL and associated non-automatically transfer-
able 480 Volt tus sections) is operable, except as noted.

Raw water pump®* . AC-10B
Raw water pump* AC-10D
Component cooling water pump AC-3B
Containment spray pump SI-3B
Containment air cooling and filtering unit VA-3BE
Containment air cooling unit VA-TD
Containment spray pump 81-3C

e. All heat exchangers, valves, piping and interlocks associated
with the above components and required to function during
accident conditions are operable.

*One resw water pump AC-10A, 10B, 10C or 10D may be inoperable.

2-2k



LIMITING CONDITIONS FOR OPERATION

2.0
2.4

Containment Cooling (Continued)

to one rav water puap) may he inoperable. If the inoperable component
is not restered to operability within seven days, the reactor shall
be placed in a hot shutiown condition within 12 hours:. If the inoper-
able component is not restored to operability within an additional

L8 hours, the reactor shall be placed in a cold shutdown condition
within 24 hours.

(2)

Basis

Modification of Minimum Requirements

to demonstrate opersbility. Only two raw water pumps may be
out of service. If the operability of both components is not
restored within 24 hours, the reactor shall be placed in a hot
shutdown condition within 12 hours. If the operability of noth
components is not restored within an additional 48 hours, the

reactor shall be placed in = cold shutdown condition within 2L
hours.

Any valves, interlocks and piping directly associated with cne
of the above components and required to function during accident
conditions shzll be deer2d to be part of that component and shall
meet the same requirements as for that component.

Any valive, interlock or piping associated with the containment

cooling system which is not included in the above paragraph and
which is required t» function during accident conditions may be
inoperable for a period of no more than 24 hours. If operation
is not restored within 24 hours, the reactor shkail be placed in
a ho* shutdown condition within 12 hours.

The requirements of Section 2.3, Emergency Core Cooling System, apply
to the specifications above with respect to the operability of the

W

Amendment No. L9 2-25
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OP-10-A15-1
Fort Calhoun Station Unit No 1 'SSHEB
Crperating Procedure No. _10
Annunciator A-15
Panel CB-20 rz 6 m
Breaker 161KV Suppl% Battery Inverter Computer !Instrument Instrument
ITI Bkr. Lock- Charger #1 JA Inverter A | Bus A Bus #1
Tripped out Relay | Trouble Trouble Trouble Low Voltage| Low Viltage
Operated

; 86/161

A-1 A-2 A-3 A-h ¥ A- A-6 A-T)_ A-8 A-9
Transfer 120/208V AC| DC Bus #1 Battery Inverter Computer Instrument | Instrument
Trip SignallBkr. 1C3A Ground Charger #2 | B Inverter B | Bus B Bus #2
On Trip Trouble Trouble Trouble Low Voltage| Low Voltage

B-1 B-2 B-3 B-4 l-j B-6 B-7 B~ B-9

—— B —— R

Transfer 120/208V AC } DC Bus M ’ Battery inverter Computer Instrument
Trip Off Bkr. 1ChA Low Voltag Charger #3 JC static Sw. | Bus C
Normal Trip F Trouble Trouble Transfer Low Voltagj

c-1 c-2 C-3 C-h Cc=5 C-6 C-7 c-4 C=9 |
House Lockout Panel Panel “ecurity Inverter Computer Instrument |Battery
Service/ Relay AT-L1A AI-K1A Uninterupt- | D Static Bus D Room 1 & 2
161KV Lo Supervision | Transfer SW| Transfer Sijable Power |Trouble Switeh Low VoltagelVentilation
Relay Test |Tripped Off Normal | Emerg. System Troubie Trouble
Sw Open Supply Off |Trouble '

D-1 D-2 D-3 | Normal D-k D-5 D-6 D-7 D-81 =81

0T-d0 TANGIOO0¥d ONIIVYELO NOILVIS NMOHTVD IdO4

RS
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R8 10-26-82

Yort Cathoan Station Hnit No, | o s S OP-10-A15-2
Opecating Peoceame No. 39 e TR i
Anvineizior  A-1§ $on . & t::!
Panel CB-20 e TN Paly
Trip Set Point OCT 2 6 1982 Tech. Spee,
Alarm Device (Reset ) Corrective Action l Raeferonce
Breaker 111 Contect Opera- | T1A-3 or “'A-k| Auto: Alarm 2.7
Tripped tion in Breaker| Differential : Fast transfer of
111 or phase am-- L160V Buses beirg
erage, differ- fed from 161K-.
ential between Auto start of D1
breaker 111 and D2.
and primary off Followup: Insure transfe:
T1A-3 and of 4160V Buses to 34SKV
T1A-b or T1A-1 system.
or T1A-k tim
or instaneous
overcurrent o
T1A-3 or T1A-
suiden pres-
sure.
161KV Supply Breaker Contact opeirea- | Phase amperaryi Auto: Alarm 2.7
Lockcut Relay tion on Lockout | difference : Fast transfer of
Operated B€/161 relay 1€1 between break- 4160V Luses being
er iil and fed frca 161XV,
primary of Auto start of D1
T1A-3 and and D2.
T1A-k. Followup: Insure trans-
| fer of 4160V Buses to
345KV system.
! Battery Charger #1 Contact opera- | Grour” on DC Auto: Alarm 2.7
Trouble tion of under- | output of Followup: Place standby '
vol:age and battery char-| charger ir service if 1o
ground fault ger or low voltage or attempt to
're] ays . voltage on isclate the ground. Con
DC output. tact electrical mai ntenar‘ce.

|



Fort F:tlhm:uﬂ. i.s.!.i.m thail. Ro,

! OP-10-A15-5
A0 g1
__CB-20 .

R8 10-26-82

Operabiag Procedare No,
At fa b
el
Trip Set Point Tecli. Spec.
_Mindov Alarm Device (Reszt) Corrective Action ‘ Refercnce
| t
i B-3 DC Bus #1 Ground Contact opera- | Ground on #1 Auto: Alara
tion on ground | DC system Followup: Contact
Protective Relay electrical maintenance.
64/DC Bus 1 Reset alarm light at DC
Bus
,ﬁ#, B-5 Battery Charger #2 Trouble Contact < pera- | Ground on DC futo: Alarm 2.7
tion of under- | output of Followup: Place standby
voltage and | Battery Charger charger in service if loss
ground fault or Low voltagel of charger, or attempt to
! relays on DC output, isolate the ground. Con-
| 120V tact electrical maintenantge.
8-6 Inverter B Trouble Contact opera- | Low DU input ;
tion of under- | vo!tage or Auto: Alarm ! 2.7
vcltage or ground on L-1| Followup: Investigate
ground fault or L-2 AC ceuse of .ow voltage or
relays output. ground. Contact Electrin+1
) Maintenance. Reset alarm
105V light on I.verter B.
B-T Computer Inverter B Contact opera- Low DC input Auto: Alarm
. Trouble tion of under- | voltage or Followup: Investigaic
voltage or ground on L-1| cause of low voltage or
| 'ground fault or L-2 AC ground. Contact Electrickl
i relays output. Maintenance Rereti alarm
105V iight on Inverter B.
B-8 Instrument B Contac* operatiop Inverter or Auto: Alarm 2.7
l Low Voltage on reluy 27/1 DC bus mal- Followup: As per ErP-19
Bus B function. if all power lost. :
; ; 105VAC i
; Caution: Do not parallel i
2 inverters. |
i
| |
n i f
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Fort Calhoun Station Unit Ne 1 P ru-:m,:‘ 0P-10-A15-6
Operating Procedure No. 10 g i o JJ ,.‘
~nnunciator ) \\:rc
Pasel - gtug i IHLp
Trip Cet Point Tech. Snec.
Window Alarm _ Device {Reset) Corrective Action Refer:nce
B-9 Iustrumenc Bus #2 Contact opera- ‘nverter mal- Auto: Alarm 2.9
Low Voltage t.'n on relay Junction or Follow-up-Select alternat
27/1 Bus 2 breaker trip feed on transfer switci.es|,
’ on AI-LOD. or attempt to reset
105VAC breaker.
C-1 Transfer Trip Off Normal "ailure of Return of Auto: Alarm
Transfer Trip Transfer Trip Follow-up:
Receiver or Recefver and Notify: 906/Elect.Main®.
Transmitter Transmitter to | Notify System Protection
Servi ce for check prior to reset-
ting any flags/relays.
c-2 120/208AC Breaker SH Dev Overcurrent on | Auto: Alarm
1CLA lighting bus : Energization of ’
1CLkA emergency lighti
Follow-up-Investigate
lighting system for sig.
of overheating of insula4
tion. Contact elrctrical
maintenance. Transfer
water plant control to
opernbie bus 1C3A.
C-3 DC Bus #1 Low Voltage EE-8F Distri- 125VDC Drop- Autc: Alarm (tells of 2.7
bution Panel out loss of battery charssr
Voltage Sensor | 128VDC Pick- on bus or complete louss
up of bus).

Immediate - If complete
loss of DC bus #1 occurs
follow EP-19.
Follow-up - If 125VDC
present on bus place
battery charger on bus
in accordance with
OI-EE-3.

RR 1N-26=19




tion on transfey or trip out o

relay in Static
Switch

either Com-
puter Inverte
or manual
transfer

: Transfer of load
to operable invert-
er.

Follow-up-Investigate
cause of transfer and
contact electrical main-
tenance.

R8 10-25-82
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& Fort Calhoun®Ration Unit %o, 1
Operating Proccedure No. 10 OP-10-A15-7
Anmmciator A-15 .
el CB-20
Trip Set Point Tech. Spec.
Window Alarm Device (Reset) Corrective Action Reference
*“y* C-5 Battery Charger #3 Trouble Contact opera- | Ground on DC |Auto: Alarm 2.7
j tion of unuder- | output of Bat-| Follow-up-Normally iv
voltage and tery Charger  alarm condition.
ground fault or Low Voltag
roliays on DC output.
120V
C-6 Inverter C Trouble Contact opera- Low DC input Auto: Alarus -
tion of under- | voltiage or Follow-up-Investigate
voltage or ground on L-1 | cause of low voltage or
ground fault or L-2 AC out- ground. Contact electrical
relays put. maintenance. Reset alarm
105V light on Inverter C.
C-7 Computer Inverter Transfer Contact opera~ | Power failure | Auto: Alarm




Qs €3 or-10-a§
Fort Calhoun Station Unit No. 1
Operating Procedure No. 10
Annunciator _ A-17 T
Panel Ll~2C “"‘
Trans W1A-3[Trans TA-3 | Trans T1A-3 4160 Volt |4160V Bus |Fire Sprinkd Aux. Bldg. | 48OV Bus hﬂOV Trans
0il lLevei [Secondary 160 v Bus | Bue Trans |1A1-1A3 ler Diesel | peluge 1B3A, 1B3B | Secondary
Lo Vil Temp jJlow Voltage | Grouna to 161KV Transfer RM-1 Valve Open | & 1B3C Bkrs. Trip/
i Blocked Off Auto Actuated Ground 071 Normal
__A-1 A-2 Az3 A-h A-5 __A-6] A-T ——— 9;8 9
Traus TTA-3J4160 Bus 1A§F%H160V Bus Diesel Bkr. h80V Bus " W60V Bus
Winding Trans 1A3 1ADi} 1B3A, 1B3B ] Tie Bkrs.
Temp. Hi Feeders Bk Low Voltags Trip & 1B3C Low JTrip/orr
Auto Trip - | Voltege Normal
SRR ... B-2 B3 B-b B-5 B-6 B—'{_” . 8-8 n—g
Trans TIA-3 Trans T1A-3)] Bkr. 1A31 | Bxr. 1A33 OPLS Lock- |Diesel “msn_ I:B A/1B3B—
Pressure Gas Auto Trip |JAuto Trip |out Relay [|D1 Over- tﬁzlétBZ LB IBhBé
Relay Oper JPress Relie Test Switch]load LB4C 125V LGLC 125V
, DC Transfer DC Transfer
Open Ch. A Sw. Off Sw. Emerg.
. - - Supply Off
C-1 Cc-2 c-3 C-h c-5 C-6 C-T i C-8 Iyormal C-9
Truns's Trans T1A-3) Bkr. 1A31 | Bkr. 1A33 | Bus 1A3 Diesel D. LBOV Bus Trans.,
TIA-3 & Lockout Lockout Lockout Lockout Lockout 1B3A-4A T1B~3A/3B/
TIA-4 Relay Oper Relay Oper Belay Oper | Relay Oper |Relay Oper 1B3B-hB 3C Winding
Deluge Viv, J86/T1A3 86/1A31 B86/1433 86/1A3-TFB |86/ 1B3C-4¢ Temp Wi
Operated Low Voltage|
BN 1= p-2 D-3 D-4 = | = . | i D-agl,.-- — = N

RT 3-12-81



Fort Calhoun ss@;’on Unit No.

& L 1
ﬁ‘ Operating Procedure No. 10 Q I OP-10-A17-5
, Annunciator A-1T7 'Lk !'
Panel CB-20 v e ;
ahde | 7 ‘H
Trip Set Point g1 Tech. Spec.
Window Alarm Device (Reset) Corrective Action Reference
B-1 Transtormer T1A-3 Coontact opera- 120°¢C Auto: Alarm i
Hinding Temp Hi L:on on winding Follow-up~-Reduce load on
temp. gauge transformer by tvanarerriJF
auxiliaries. Determine
cause of hi temp.
B-2 hio0u Bus 1A3 Contact opera - CB-20 control Auto: Alarm - 5
franstormer Feeder Breakers tion oi CB-20 switch in the : Trips WBov
Auto Tripped control switch | after close: transformer second-
and breaker position and ary breaker and associated
position. the breaker island bus tie.
open for the Follow-up-Close bus tie
foliowing breakers to feed the
breakers : island and 480V bus from
T1B-3A, T1B-3B,| Bus 1Ak after insuring
T1B-3C, or the trip was not a fault
T1B-3D. on the bus.
Carry out follow-up of
A-S
B-3 L160V Bus 1A3 Low Voltage 27-1X 90% Auto: Alarm 2.7
1A3 Follow-up-Verify i{ alarm
if valid. Transter power
27-2X supply if powver supply
1AN has malfunctioned. Contaft

Elect. Maint.

RT 3-12-8)




dindow

B~

B-8

Alarm

Fort Calhoun Station Unit UHo. 1

Operating Procedure No.

10

Annunciator A-17

Panel

CB-20

Trip
Device

Sel Point
(Reset)

corrective Action

oP-10-A1(-6

Teeh, Spae.

pDiesel Breaker
LAD1 Tripped

L3OV Bus 1B3A, 1B3B and 1B3C
Low Voltage

Contact opera-
tion in breaker
1AD}

07-1X
\B3A

and
272X
1B3A
or
27-1X
iB3B .
and
27-2X
1B3B

or
27-1X
1b5C
and
27-2X

1B3C

Breaker Emer-
gency Control
Switch in the
"Prip" posi-
tion, control
switch cn
CB-20 in the
"Trip" posi-
tion, lock
relay 86/D1
provided
breuker pro-
tection over-
ride is not i
effect, or
if diesel D1
shutdown.

90%

Alarm

If lockout relay
86/D1 operates, D2
will start. load

shed of Bus 1A3 if

no other power

supply on bus.
Follow-up-InvesLiguate
reason fur trip and trans-
fer emergency loads to
Bus 1Ak insuring D-2 if
operating does not exceed
overload rating.

Auto:

Auto: Alarm

Verify if valid alarm; if
80, check for transformer
malfunction and inform
Electrical haintenance.

2.7

kl 3-L'I'|
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Fort Calhcun Station Unit No. 1
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0P~10-A21-1

Operating Procedure No. 10 ; T !
Annunciator A21 JANZ 11982
Fanel _ CB-10-11
|
Water Treat- | Primary Wat Primary Water | Demin. H.tu-‘H 200# Fiiycgen ] Bac, Flant aste Dispasal
ment Plant Storage Tank J§ Btorage Tank | Header Header Ph, Hi-Lo- stem
Mglfunction | Level Hi-lo . ] Emerg. Level Conductivity | Press Hi-lo function
Lo Hi
A-1U A-2U - ~AkU —A=3U —A-6U ~A=JU
Demin. Water | Demin, Water | Vac. Deaerator] Deaerated 100# Nitiogen ] Sec. Plant aste Evap.
Awaiting Surge Tank Dissolved Water Header | Header Press | Specific Cond function
Regen. Level Hi-Lo Oxygen Hi Conductivity |Hi-lo Hi
A-1L A-ZL A-3L A-LL A-5L A-6L A-TL
Demin. Water | Demin., Water |Vac. Deaerator! Demin. Water | 100# Hydrogen | Plant. Air [ias Stripper
Regen. Surge Tank Hi or Emerg. Header Header Press lo Mal function
Complete Emerg. Level |]lo Level Press Lo Press Hi-lLo
B |1 B-gy B3l Bohy B=5U B-6u B2 7Y
Demin. Water | Blowdown TMank | Vac, Deaerator] Deaserated Radwaste Instrument utomatic Gas
Output Poor |Level Hi-Ic Press Hi Water Header solidific‘tiorﬂ Alr Press Io alyzer WD-32
B-1L B-2L B-3L B-LL | Trouble B-5L B-6L L B-TL |
Pr y Blowdown Tank |Primary Water | Dearator Heating Steam PC Bus 2
Saxqpling Sys.|Pumps Overloadfscoster Pumps | Booster Pumps Press lo Jow Voltage H
Malfunction |ppip Overload/Trip |Overload/Trip
C-1u Cc-2U C-3U_ L-hy c-5U c-6U Z
Demin. Water Dearator Panel AI-41B
Transfer Pumps Vacuum Pumps [Pransfer Switchy
Overload/Trip Uverload/Trip Dff Normal
b C-6L c-TL
C-1L C-2L c-3L C-hL C-5L g.

R5 ‘-lh &2
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Fort Calhoun 8@0:1 Init Io.

5 @
Operating Procedure No. OP-10-A21-9
Annunciator 5-21
Panel CB-10-11 .
Trip Bet Point JANZ 1 m Tech. Spec.
_Window Alarm _Device (Reset) Corrective Action Reference
C~-TL Panel AI-41B Transfer Svyitch Aux. contact Alarms transfer | Auto: Alarm 2.7
Off Normal on manual to DC A (Norma) Immediate: If complete
transfer switch on DC #2). loss of DC Bus #2 Voltage
and undervolt-~ | Alarms on trip | or AI-L1B has occurred
age relays of DC cire. follow EP-18
monitoring breaker main
AI-41B DC Bus | feed to panel.
Voltage Alarms on
voltage:
110VDC drop-out
113VDC pici -up
c-TU DC Bus #2 Low Voltage EE-8G Distrid, | 125VDC Drop-out| Auto: Alarm(Indicates 2.7

Panel Voltlage
S8ensor

128VDC Pick-up

loss of battery

charger supplying

bus or complete

loss of voltage

on bua)
Immediate: If complete
loss of DC Bus #2 occurs
follow EP-18,
Follow-up~If 125VDC is
present on buves, place
battery charger on bus
in accordance with
OI-EE-3.

-~

R5 1-21-82
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FORT CALHOUN STATICN TECHNICAL SPECIFICATIONS

0 2.0 LIMITING CONDITIONS FOR OPERATION

2.7 Zlectrical Systems

Applicabilit

Applies .o the availability of electrical power for the operation of
plant components.

Objective

To define those conditions of electrical power availability necessary
to provide for safe reactor operation and the continuing availability
of engineered safety features.

Spec_fications

(1) Minimum Requirements

The reactor shall not be heated up or maintained at temperatures
above 300°F unless the following electrical systems are operable:

a. Unit auxiliary power transformers TIA-1 or -2 (4,160 V).
b. House service transformers TIA-3 and L (4,160 V).
O c. 4,160 V engineered safety feature buses 1A3 and 1AL.

d. 4,160 V/480V Transformers TIB-3A, TIB-3B, TIB-3C, TIB-LA,
TIB-4B, TIB-4C.

e. U8B0 V distribution buses 1B3A, 1B3A-4A, 1BLA, 1B3B, 1B3B-4B,
1B4B, 1B3C, 1B3C-4C, 1BLC.

8 MCC No. 3A1, 3B1, 3A2, 3C1, 3C2, 4A1l, LA2, 4C1 and LC2.
8. 125 V d-c buses No. 1 and 2 (Panels EE-8F and EE-8G).
h. 125 V d-c distribution panels Al-41A and Al-L41B.

i. Four instrument a-c buses (A), /B), (C) and (D).

J.  AI-L2A end A1-L2B.

k. Two station batteries including at le " i
on each D.C. bus.

1. Both diesel generators, with . full engine base day tank and
a minimum of 16,000 gallons of fuel in the underground storage
tank.




