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ROBERT C. MECREDY TELEPHONE
Vice President AREA CODE 716 546-2700
Ginna Nuclear Production

April 22, 1991

United States Nuclear Regulatory Commission
Document Control Desk
Attn: Mr. Allen R. Johnson

Project Directorate 1-3
Washington, DC 20555

Subject: 10 CFR §50.63, Loss Of All Alternating Current Power
R. E. Ginna Nuclear Power Plant
Docket Number 50-244

References: R. C. Mecredy (RG&E) to T. E. Murley (NRC), April 17, 1989
R. C. Mecredy (RG&E) to T. E. Murley (NRC), July 10, 1990

Dear Mr. Johnson,

On March 21, 1991, Rochester Gas & Electric Corporation received a telefax transmitting eight
questions pertaining to our above referenced submittals concerning 10 CFR §50.63, Loss Of All
Alternating Current Power. Answers to these questions are attached.

Very truly yours,

Robert C. Mecredy

Xc: Mr. Allen R. Johnson (Mail Stop 14D1) ¢
' Project Directorate |-3
United States Nuclear Regulatory Commission
Washington, DC 20555 -

0
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RG&E Answers To The NRC’s March 21, 1991 Station Blackout Questions

Page 1 of 4

1. Target Emergency Diesel Generator (EDG) Reliability

Provide a verification that the EDG target reliability of 0.975 will be maintained.

Response: As stated in our station blackout responses of April 17, 1989, and July 10,
1990, RG&E has selected a target EDG reliability of 0.975. Established maintenance and
testing practices have resulted in a calculated EDG reliability that has consistently
exceeded this target value. RG&E is committed to continuing these highly successful
practices, and to meeting or exceeding the targeted EDG reliability of 0.975. RG&E plans
to implement Nuclear Utility Management and Resources Council (NUMARC) Station
Blackout Initiative 5A as soon as NRC Generic Issue B-56 is resolved.

2, Condensate Inventory

a.

The submittal states that the reactor will be cooled down. Please indicate the
degree of cooldown and depressurization required and the amount of condensate
needed to accomplish the cooldown.

Response: Required condensate was calculated per NUMARC 87-00, Section
7.2.1. This calculation assumed a 50°F per hour cooldown, utilizing both
atmospheric relief valves. Calculations have shown that this degree of cooldown
would require 4.32 x 10* gallons of water; therefore, the total amount of
condensate required, per the NUMARC 87-00 equation, is 76,823 gallons.

Verify that the three alternate sources of water for decay heat removal are
available for use under SBO conditions. Is a transfer pump necessary to utilize
the 110,000 gallon outside storage tank? Do these sources provide adequate
NPSH for the turbine driven auxiliary feedwater pump?

Response: The outside condensate storage tank, the fire water system, and the
city water system are available as alternate water sources under station blackout
conditions, per procedure ER-AFW.1, Alternate Water Supply To The AFW Pumps.
Transfer pumps are not necessary to fill the condensate storage tanks from the
outside condensate storage tank; this has been confirmed by testing. Tests have
shown that all of these sources can be used to fill the condensate storage tank at
rates sufficient to remove decay heat from the reactor coolant system. Since the
alternate sources of water are all used to refill the normal water supply (i.e., the
CST), adequate NPSH is assured.




‘ n ‘

RG&E Answers To The NRC’s March 21, 1991 Station Blackout Questions

Page 2 of 4

4

The turbine driven auxiliary feedwater pump has a lube oil cooler cooled by service
water. In your submittal of July 10, 1990, you indicated that you intended to study
the use of fire water as a backup for the service water. You also indicated that the
evaluation would be completed by September 1, 1980. What were the results of
the evaluation? Is a test still planned to be completed by June 1, 19917 If fire
water was determined not to be viable, what alternative plans have been made for
the lube oil cooler water?

Response: The diesel driven fire water pump was evaluated per the criteria of
NUMARC 87-00, Appendix B, and was found to be acceptable for use during
station blackout scenarios. RG&E is planning to conduct a test by July 1, 1991,
to verify the time required to establish a lineup that will allow directing fire water
to the turbine driven auxiliary feedwater pump oil cooler and bearings. RG&E has
previously shown by testing that the turbine driven auxiliary feedwater pump can
run for at least two hours without any service water cooling to its bearings and oil
cooler, and that the fire water system can deliver substantial flow to the service
water system piping.

Class 1E Battery Capacity

Provide the battery loads and the battery capacity calculation which was performed to
verify that the installed Class 1E batteries have sufficient capacity to provide power for all
connected loads during a four hour SBO event.

Response: The requested information and analyses are included in Attachment 1. As
noted on the cover memo, several of the larger DC loads on the station batteries are
being removed during the refueling outage that is now underway. Therefore, the attached
analyses are conservative.

Compressed Air

a.

Is the backup nitrogen supply to the atmospheric steam dump valves (ADVs)
sufficient to support ADV operation for four hours during an SBO event?

Response: The backup nitrogen supply consists of six nitrogen bottles for each
of the atmospheric relief valves. This backup system was sized to provide eight
hours supply of nitrogen to the atmospheric relief valves following a loss of all
power. ’
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Provide the results of your evaluation of the area of the ADVs during manual
operation,

Response: A calculation utilizing NUMARC 87-00 methodology was completed
for the atmospheric relief valve area in the Intermediate Building. A copy of this
calculation is included in Attachment 2.

Loss Of Ventilation

a.

Describe the analyses that were done to verify that the control room temperature
does not reach 120°F during a four hour SBO event. Provide the initial conditions
assumed, heat sources and sinks, and assumptions utilized.

Response: A copy of the control room heatup analysis is included in Attachment
3.

Was NUMARC 87-00 methodology utilized in calculating the steady state
temperature of the steam driven AFW pump room? If not, describe the
methodology used.

Response: NUMARC 87-00 methodology was used to calculate the steady state
temperature of the turbine driven auxiliary feedwater pump area. A copy of this
calculation is included in Attachment 4.

Containment Isolation

Provide a list of the containment isolation valves of concern. Containment isolation valves
of concern are those valves which can not be excluded by the criteria given in RG 1.155
or NUMARC 87-00. An example of such a valve would be a normally closed valve (not
locked closed) that fails "as is." Provide the actions to be taken for each valve to effect
containment isolation during an SBO and verification that these actions are contained in
plant procedures.

Response: A list of all containment isolation valves, along with the NUMARC 87-00
criteria used to exclude them, is included in Attachment 5.
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Reactor Coolant Inventory

a. Describe the method used to assess reactor coolant system inventory for four
hours following onset of a SBO.

Response: A simulation using the TREAT code was run for the projected station
blackout scenario. A summary of this simulation and a selection of plots from the
simulation results is included in Attachment 6. The station blackout transient was
also evaluated with MAAP 3.0B Revision 17; similar results were obtained.

b. What primary system RCP leak rate was assumed?

Response: The TREAT simulation assumed a loss of 25 gpm per reactor coolant
pump seal, per NUMARC 87-00, and an additional 11 gpm loss, per the maximum
losses allowed in the Ginna Technical Specifications. This resulted in a total loss
of 61 gpm at time zero.

c. What are the conditions of the réactor coolant system at the end of the SBO
event?

Response: Per Question 7a, above, selected plots from the TREAT output are
attached.

Quality Assurance
" List SBO response equipment and identify the QA program associated with the equipment.

Response: A list of the equipment required to respond to a station blackout is included
in Attachment 7. This list identifies the QA classification of each of these components.
Of the items classified as, "Not Nuclear Safety," Bus 15 and Bus 15, Unit 3A are used to
power a charging pump from the Technical Support Center diesel generator. The TREAT
analysis of station blackout has shown that this pump is not required to maintain natural
circulation flow in the reactor coolant system during a four hour station blackout; therefore,
this equipment is not required to operate. The outside condensate storage tank and the
series of manual valves used to route water from the outside CST to the main condensate
storage tanks are also classified as, "Not Nuclear Safety." Since this is one of three
possible methods of getting water to the condensate storage tanks during a station
blackout, and the other two sets of equipment are already used for Appendix R, RG&E
does not believe that reclassifying the outside CST and the manual valves is necessary.
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1.2

2.2
2.3
2.4

® ..
2.6

Objective

The objective of this analysis is to provide a basis
for the capacity of Ginna Station vital batteries,
designated 1A and 1B. This analysis replaces the
previous basis document (analyses), "Class 1lE Battery
Testing Program", EWR 3341, Rev. 1, dated 9/9/85. It
is based on IEEE Standard 485-1983, "Recommended
Practice for Sizing Large Lead Storage Batteries for
Generating Stations and Substations". This standard
utilizes the sizing method developed by E.A. Hoxie,
Reference 3.4. Due to the treatment of momentary
loads, the method is considered very conservative.

This analyses will provide the basis for ongoing
battery load tracking. Electrical Engineering project
review practice will assure that this analysis,
lncludlng the duty cycles and supporting tables, and
the sizing worksheets, are revised when accumulated
load changes become significant with respect to battery
capacity margin.

This analysis will establish a basis for the Battery
Service Test. The battery duty cycle as tabulated
below will be the basis for the test load profile. The
Service Test load profile should envelope the duty
cycle with the exception of momentary loads. Momentary
loads are all assumed to continue for one minute in the
duty cycle without regard to actual duration, which may
be a fraction of a second. This is a conservative
assumption appropriate to sizing batteries (Hoxie
method), however a more realistic simulation of
momentary loads may be used for the Service Test.

This analysis will establish a basis for battery
capacity consistent with the blackout duration (4
hours) determined appropriate for Ginna Station
pursuant ‘to 10CFRS0.63, "Station Blackout". This
requirement is described in Reference 3.7.

Design Inputs

IEEE Standard 485-1983, Sizing Large Lead Storage
Batteries for Generating Stations and Substations.

RG&E Dwg. No. 33013-756, Sh. 1.
RG&E Dwg. No. 33013-756, Sh. 2.
RG&E Dwg. No. 10905-236
RG&E Dwg. No. 10905-237
RG&E Dwg. No. 10905-238

Design Analysis Revision -
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2.7
2.8
3.0
3.1

3.2

3.3

3.4

3.5

3.6

3.7

4.2

- ——— ——— 1 ® - .
G em e oA bt ks emean 4 - . o

RG&E Dwg. No. 103805-239
RG&E Dwg. No. 21945-357

Referenced Documents

IEEE Standard 485-1983, Sizing Large Lead Storage
Batteries for Generating Stations and Substations.

Letter from Dennis L. Z2iemann, USNRC, to Leon D. White

Jr. RG&E, dated 4/18/79, topic VIII-3.A Station Battery
Test Requirement.

Letter from Dennis M. Crutchfield, USNRC, to John E.
Maier, RG&E, dated 7/31/81, safety Evaluation for SEP
Topic VIIXI-3.A, Station Battery Capacity Test
Requirements (Ginna).

E.A. Hoxie, "Some Discharge Characteristics of Lead-
Acid Batteries", AIEE Transactions (Applications and
Industry), vol. 73, pp L7-22, 1954,

Handbook of Modern Electronics and Electrical
Engineering.

GNB Battery Specification Sheets, Switchgear and
General Industrial Power Cells, Type NAX and NCX,
Capacities 600 A. H. to 2550 A. H.

Letter to T.E. Murley, NRC, from R.C. Mecredy, RG&E,
10CFR50.63, Station Blackout, R.E. Ginna Nuclear Power
Plant, dated April 17, 1989.

Letter form R.L. Steele, Westinghouse, to C.E. Platt,
RG&E, dated 4/19/71, Station Battery Test.

Assumptions

It is assumed that the inventory of d.c. loads
contained in this analysis is complete. This
assumption is supported by a review of battery charger
currents taken during surveillance inspections,
performed over the past year, which indicated currents
between 100 and 108 amps. This is in good agreement
with the analysis data.

For the purpose of sizing the battery it is assumed
that all a.c. power sources are lost for a periocd of
two hours, after which time the diesel generators
become available and those circuit breakers required to
energize the a.c. system from the diesels are closed.
This assumption (2hrs) is based on requirements stated
in Reference 3.3. It will be shown that this time can

Design Analysis Revision )

EWR _3341
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- be extended to four hours without changing the cell
sizing requirement.

4.3 It is assumed that five percent (20) of the
approximately 400 d.c. solenoid valves are energized
from each battery at any time, and that each solenoid
draws 0.25 amps. After accounting for all other loads,
this assumption provides good agreement with the
observed battery charger loads.

4.4 The large d.c. continuous duty motor loads are
designed with current limiting resistor networks to
limit starting inrush current. The inrush current for
the turbine d.c. lube oil pump has been measured at 625
amps, which is 1.72 times the running current. It will
be assumed that starting inrush current for the other
large d.c. continuous duty motors (for which there is
no data) is 2 times running current. This assumption
is based on standard design practice for d.c. motors

- which limits starting inrush current to 2 x running
current due to commutation limitations (see p. 3252 of
. Reference 3.5). It should be noted that motor operated
valve motors do not have current limiting resistors to
limit inrush current. MOV inrush currents have been
measured during the MOVATS testing program and ‘the
@ . analysis data was taken from this source.

5.0 Computer Codes

The capacity factors, K, utilized in the Cell Sizing
Worksheet are calculated using a least squares
polynominal curve routine. This software is documented
in Appendix 2.

6.0 Analvsis
6.1 Battery Duty Cycle
6.1.1 The loads representing the battery duty cycles are

shown in Figures Al and Bl. Individual loads are shown
on Tables Al and Bl. The loads are further broken down
in Tables A2 and B2, Motor Loads, Tables A3 and B3,
D.C. special Loads, and Tables A4 and B4, D.C.
Miscellaneous Loads.

6.1.2 Circuit breaker tripping is described in Appendix 1 and
an inventory of tripping loads is provided.
6.2 Cell Sizing Calculation '
: 6.2.1 Cell sizing is performed using the cell sizing work
sheet from IEEE Std. 485. These work sheets are
m designated Table A5 and BS for the A and B battery
respectively.
Design Analysis Revision O
Page 3
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6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

7.2

The load data for entry on the work sheet is obtained
from the battery duty cycle, Figures Al and Bl.

The battery data is obtain from the GNB Battery
Specification Sheets, Reference 3.6.

The capacity rating factor, K., is calculated as the
ratio of the battery ampere-~hour capacity (1200 A.H.)
to the discharge rate to 1.75 VPC at 25°C appropriate
for the time interval T as given in the sizing
worksheet.

The temperature correction factor is 1.02. This is
based on Table 1 of IEEE Std. 485-1983 and the design
of the temperature control system for the battery rooms
which is set to maintain temperature at 75°F (23.9°C) +
2°F. ‘

The design margin is entered as 1.0, since the battery
is already installed. After completing the sizing
calculation the existing margin is determined.

For the "A" battery an aging factor of 1.25 is used to
allow for the degradation in battery capacity
permissible at end of the 20 year design life. It
should be noted 'that battery discharge tests performed
in 1987 did not indicate any capacity degradation and
since this battery is relatively new, the aging
allowance can at this time be considered an additional
capacity margin. This analysis should be revised to
account for the results of the future discharge tests.

For the "B" battery an aging-factor of 1.10 is used
since the loading does not permit the standard 1.25.
This will reduce the design life of the battery by
approximately one half until the duty cycle is adjusted
to decrease the load during the first minute of
discharge. Since the battery showns no indication of
capacity degradation at this time it is fully capable
of performing its safety function. However, a plan to
reduce the d.c. loads by transfering non-class 1lE
loads, such as the circulating water valve MOVs, to the
TSC battery should be established. This would provide
for the full design life and provide margin for
uncertainty and additional loads.

Results

The cell sizing, K calculations documented in the
worksheets show that battery cell size is sufficient
for it to perform its design safety function.

If the duration of loss of all A.C. power is extended
from two to four hours the duration of the appropriate

Design Analysis Revision o
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7.3

7.6

7.7
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period is increased by two hours. Review of the sizing
work sheet shows that the existing battery cell size is
still adequate as shown.on cell sizing worksheets,
Tables AS5A and BS5A. The battery, therefore, meets
requirements established in 10CFR50.63, "Station
Blackout".

The "B" battery is currently limited in design life due
to loading. Modifications to this system should be
planned. .

Consideration should be given to removing large non-
Class 1lE loads from both wvital batteries and placing
them on the TSC battery.

Electrical engineering design review practice should

-specifically address d.c. load tracking to assure that

no significant loads are added without revision of this
analysis.

The limiting loads are the turbine d.c. lube oil pump
on "A" battery and the circulating water discharge
valve operators on "B" battery. These loads have been
present since plant start up. The original 1050 A-H
batteries would not have had adequate capacity using
the current conservative criteria of this analysis.

The TSC battery was significantly oversized in order to
serve as an emergency backup for either vital battery.
Loss of all A.C. procedures,, ECA-0.0, call for use of
the TSC backup in the event of d.c. voltage falling
below 105V (1.75 VPC). This feature of the Ginna D.C.
system provides additiocnal margin for emergencies
exceeding the plant design bases.
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Table Al

v

Battery Train Designation _A

Load number
Ly

L2

Le

Design Analysis

EWR _3341

"A" Battery Duty Cycle .for Loss of all A.C.

Amps @
description 120VDC/105VDC duration
inverter 1A 50/57 2 hr (4 hr)*
miscellaneous 55/44 2 hr (4 hr)*
105/106
turbine d.c. 364/na 1 hr
lube oil pmp.
(running current)
feedwater pmp. 37/na 12 min
d.c. l.o. pump
(running current)
MOV operation 9/na 3 min
(3505A, Table A2)
breaker tripping 107/na 1 min
116/na
motor inrush (above running current) 1 min
MOVS (3505A) 41/na
turbine l.0 pump 261/na
f.w. pmp. d.c. l.0 pmp. 37/na
33%/na
d.g. field flash 17.2/15% 1 min
breaker closing 52/52 "worst (end od
case" 2hr
period)
4 hr duration for compliance with Station Blackout commitment
. Revision o
Page .
g < Date __ /4 /&<




Table A2

D.C. Motor Loads on "A" Battery during Loss of All A.C.

motor running inrush
current (Amps) current (Amps)
Turbine D.C. l.o0. pump 364 625 (measured)
Feedwater 1A d.c. l.o0. pump 37 74 (est)
MOVs(*)

3505A, Turbine driven 9 50 (measured)
aux. feed pmp. stm adm. viv. ‘

110 749

* The D.C. motor operated valves are shown on RG&E drawing 10905-
254. Of these valves only 3505a, 3504A, and 3996 will be
required to operate on loss of all A.C. 3505A is powered from
battery "A", the other valves are powered from battery "B". The
current data is based on MOVATS test records.

Design Analysis Revision O
Page 8 . .
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Table A3

D.C. "Special' Loads on "A" Battery During Loss of All A.C.

Inverter 1A (Main DC Dist. Pnl.)

Field flashing current for the
diesel generator

Design Analysis
Page 9
EWR _3341

Amps
50

17.2

Remarks

This is the
measured load )
during normal full
power operation.
All inverter loads
remain after loss
of A.C.

The field
excitation circuit
is shown on RG&E
drawing 33013-1737
Sh. 2. This is
actually the
drawing for the "B:
diesel but the
excitation circuits
are identical for
both diesels.

Since the field
flashing current
must drop to zero
before diesel
generator breaker
closure can occur,
only the "worst
case" current for
either field
flashing or breaker
closure is used for
the final one
minute of the duty
cycle. The "worst
case" is the
closing current for
the DB 75 (Bus 14)
and the DB 50 (Bus

- 18) which total 52

amps .

Revision <
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Table A3 (Cont)

amps

Control Board (Control B4 Panel 1lA) 5.0
Alarm System
(Annunciators)

Diverse C.I. Rack 4.0
(Control Bd. Panel 1)

Solenoid Valves (Various Panels) 5.0

Design Analysis
Page 10
EWR 3341

Remarks:

The annunciator
panels can draw 20
amps if all windows
in all panels are
illuminated.
Normally only a few
windows are
energized, however
on loss of all a.c.
it will be assumed
that 1/4 of the
windows are lit.

It will be assumed
that containment
isolation does not
occur concurrent
with loss of all
A.C. However the
relays are normally
energized so that
the relay load will
always be present.

There are
approximately 400
solenoid valves.

It is estimated
that at any time 20
(5% of these are
energized from “aAY
battery and each
draw 0.25 amp.

¥ This estimate is

based on
reconciling battery
charger current
with other known
loads.
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Main

Aux.
Dist.

@

Aux.
Dist.

Dist.

Dist.

Table A4

@. Miscellaneous Loads on "A" Battery During Loss of All A.C.

indicator 1gts. relays brkr (trip/close) other

(amps)

-Main Fuse Cabinet 0

D.C. Distribution 5.1

Panel 1A

P.A. sys. inverter
Battery Rm. vent

Control Board 2.0
Panel 1A

MQ-483 inverter
Diverse C.I. rack
Control Bd. Alm. Sys. 5

Bldg D.C. 4.4
Pnl. 1A

Bldg. D.C. 1.2
Pnl. 1Al

Reactor trip switchgear

Bldg D.cC. 0
Pnl. 1A2

Diesel Gen 1A 1.25

Pnl.

Screenhouse D.C. 1.8

Pnl. 1A

Various Panels

(amps) (amps) ,

0 0 0 g

5.2
4 (See Special Loads)
(See Special Loads)

Solenoid Valves. (See Special Loads) 5

Subtotal 20.7 4

Design Analysis

EWR _3341

2 | 27.9

Total 55
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Period | (amperest | (amperest | y ¢ tes) (6B) K Factor tKe) [Pos Values [Nu Values
Section | — Fint Penod Only — {f A21s greater than AL, go to Section 2. .
N T ate b2 | Al—0=-ilo? [M1e 1 IToM]e o | 5.98235%% | 247.Q2 cee
. dec 1 Totatl £48.92 tee
Sectron 2 — First Two Periods Only — If Al is greater than A2, go to Sectron 3.
[l ate 302} Ar1—0e I2iMie |} TeMioM2s 3 0.9127741 TRN.Th
3 A2n . 251 AZ=AlsamiM2e 2L [1oM2s 2, O _<4CO0S57aR == WnK 2
See Sub_Tot
2 Toul £9%.37 v
Section 3 — FinwThree Periods Only = {f Ad is greater than A3, go Lo Section 4.
1 e w6l | At=0evul {M1e ! TeM) eM2eM30 12, r,374% 22 103%.29
> A2® i3 L AZ=Ale ANIMoe < sM2eMie 14 VR 246G YT
3 Ade 207 | AJ=A2e-tiiMIe -~ aM3e . 326102 TN ES
. See Sub Tot
3 otd 574,03 *ee
Section 4 = First Four Periods Only ~ If AS is grester than A4, (o to Section §. .
LA o 162 | Al=0e ALZIMI= ! (TesMle Mie 4O 2.0 1924.0
E < AZ2% %23 | A2~~Aje-aniMPe 2 ITeM2eMieMqe 233430 —u@
3 1t A3e SOT | Ad=A2e-iiGi{M3n A {TeMIsMin <7 RXCNE) - 27,94
& T A4S A1) | Ad=Als=atiM4e aQ jTal 4o -2 tew 22} ~ /R 4
Sec Sub _Tot
4 Total AL3.LL hhi
Section 5 = Finst Five Periods Only — 1{ AG is greater than AS. ¢ o Sectian 6,
| ate 702 | At=~ge 362010 | PeMie M&e 1A 2.97 1148
E r A2e 7Y | A2 M2e 2 [TeM2e MSe11Q 2 00111 S
R s Ade AT § A Je 9 - IOMJOMs-u% 29s55271<
3 T Ada 470 1 A4 Mdsag tisMieM9e 10 1290263
) 1 ASe 1964 AS Moe <3 (TeMse =1 4 313432
Ste 3yb Yot
S Totat eoo
Secuion 6 ~ Fimt Six Penods Only ~ If AT I3 grestar than AG, go to Section 7.
| Ate <07 —ge 362 { M1 . Meel20] 2.341177 2829.4
2 1t A20 7,23 | A2Z=Ale=3}|M2s 2 TeM2e . . M6e 04 <4711 -l O
J v Ade W =T AJ=Aln=ity kDG - -~ CXEE) S LYY g4 -l A
4 I A4n JuJT | Ad—AJe=2TIMEs Ay TeMgeMyoMEas, 3 1AN4YN =1 1Y, | G
- CASE =« 3% { AS=AdS=Y HMSw =¥ T» oMES 1D . - =20,00
6 » AGe 1 =7 —AS® 2 (MES TeMG= et ade2d 35, R
3¢¢  _Sub Tot ’
6 Towl ‘010331 **°
Section 7 ~ First Seven Pernnods Only — {( A8 s greater than AT, go 1o Section 8.
t ! Atle l A=) '\4 - i PsMe 7o N i ¥
g A'le + A2=Ala t\i2e ToM2e¢ MTe 1
3 Ada AJ=A2e . A\ije «M3e Mie v
ry Ada Ad=AJjs I »TeMdie MTe "
5 ANe AS=AQe 1\qe 3 oMbEeMTe . 3
[] AGe Ab=ASe 1ME» sTaMEeMTe - 1y
H " AZs Al=AbS M7e 1{eMTe [ 1
dee Sub Tot
b Tota t ] e
Random Equipment Load Only Uif needed)
R | ARe | AR—0=  |MRe  ITemRe i | R
Maximum Section Size 18) _jﬁ_’q_.

4 X is . « Random Section Size19) __=__ « Uncorrected Size =1 US110) 257
USi 253 __ ¢« Temo Corr(12) 102 __ v Desgn Marg (1311.8 « Aqing Factor1141 1.23+11%) URG

When tne ceil size 115118 gTeater than a standard cell uze, the next (arger cetl s required.

. (A}~ Paositive Plates.
Required ceil 3120 116) 2%

18) = Ampere Hours. Therafore eo} 117} 1200

i required,

Cell sizing Work sheet.
‘fable AS

Revision O
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Prowet. = ara oia. Yital Cabt 14 Siahen Cladwil)ose. 7 15 2w 2aee:

= -mae e a

Lowess Expectea

- Minimum-
Slecttoiyte Temo F 72

3 Cell Voltage 1.=5 Cell Mle: SNB  Cell Type.AIAX 1200 Sized By, G WD

(R3] 2) 3) (£} %) (6) (X}
Required Section Size
Capacity at (3) = (6A) * Posiuve Plates
T Min Rate .ot
Changen Dusation |- Timeto End [(6A) AmpesPos 1 Ry ){(3)x (6B)e RatedAmp Hrs
Load Load of Penoa of Section or
Penod | (amperes) { (amperest | (Minutes) | (manutes) 16B) K Factor tKy) |Pos Values l Neg Values

Section | — Firtt Penod Only — (€ A213 greater than Al, ¢o ta Section 2,

3341

L lare [at—0= vt [TeMye cee
m Se¢ | Total see
Section 2 ~ First Two Periods Only — If AJ is ¢reater than A2, g0 t0 Section 3.
1 Alw Al—0e Mle TaM1oM2e
2 A2 A2=Als M2e 1aM2e
Sec Sub lot
2 ’rom * e @
Section 3 ~ FinvThree Periods Only = If A4 is greater than A, go to Section 4.
Ale Al=De 1= TeMl eM2eM3e
2 A2~ 2=Al~ M2e aM2eMe
3 Al AJ==AQe M3= aMIe
Seec __Sub Tot
3 Total ses
Section 4 — First Four Pertods Only ~ If AS is greater than A4, o (o Section 5.
lAle | A1—0- My= ITemys Mys |
2 I AZe AZ=Als 2= iTaM2eMIeMye
3 1 Ade A3=AZe M3a 1ITaMIeMdia
4 | Ades Ad=Aj® NI s M4e
Sec  _Jup Tot
4 Total eee
Section § = Fint Five Periods Only — If AB is greater than AS, g0 t0 Section 6.
j Al= Al=0= ‘\ - Felile MRe l
2 1 Ade A2=Als M2 TeM2¢ MSe . )
J «Ade Ad=R e 1\M3e aMIeMionlSe 1
4 " Ada S Ad=aAgn 1M sMdioMbe ]
t ASe | AS=Ads 1NS aM$§e ]
See¢  2yb _Jof
§ Totad oo
Section 6 — First Six Periods Only ~ [{ A7 is grester than AG, (0 to Section 7.
1 Ale 252 | A1—0eGo2 [M1e ' |TuMle M8e 240 3 124. 4A5a4.49
2 A28 WX | A2=AlewatM2e 2 {TaM2+ . .Més 294 3.700 1S 48 23
3 AJw s § AJ=Adwaite Kk ] - o Moo 227 S 211 - Sd) %4
4 § A4m 4N} Ad==Ale avrtMin wt {TeM4oeMSoMEa X - )T -0 igd )N
$ ' ASe 1% ) ASmALR=YA(MSEe e (T M 1very 2, 4 b =14a4 . aq
6 1A60 - 2] A6=ASe %1IMEs aMg® e, Y
3te Sub_Tot as v - 252429
§ Totl 23e,0 *°°
Sectran 7 ~ First Saven Penocs Only = {f AS is qreater than AT, got0 Section 3.
1 | Ate | s1—ne lure lpavite \MTe | ] |
>, . Ale YY) \{Qu [a\M2¢ M7 - . [
R s AJe s Ad==AZe \{la sM3e A7e « ] []
3 Ade Ad=AJa r\Mde eMdie MTe « . ] ]
ANS ASw=Ale s\fw s\ieMbOoMTR [ .
4 Age Ab==ASe ‘\MEe PoMBeMTe ] . |
AT AT=Abe T\Te *s\M7e 4 ] 1]
dee Sub Tot 1 3
H Totas ' | see
Random Equipment Load Only (if needed)
R | ARe {AR—0= [MRe  iTeMRe | | | oo
Maximum Section Size (3)

* Random Section Size19)

csan ¢ Temo Corr1l2)
When the cell sizetid) s greatar than a standard cell site, the nest larger ceil U required.

1A) =~ Positive Plates.
Requirea cell 1124 116)

18) = Ampere Houn. Therefore et 117}

Cell Sizing Worksheet
Table ASA

Page 13

& required.
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w : Figure Bl .

»

~o. REVIDION “BY"| S°F | ENG WCR ’
INITAL | MJW
1200 £ igs s //i ORIGINAL ,1e (2890
1100 + /\
1000 | /\
Al = L1 + L2 + L3 + L4 + LS = 1186 AMPS
900 + A2 = L1 + L2 + L3 + L4 = 492 AMPS
L5 A3 = L1 + L2 + L3 = 248 AMPS
Ad = L1 = 211 AMPS
- 800 + AS = L1 + LB = 263 AMPS
h NOTE; L2 = O
700 4 *
(2]
w
& 600 4
Q.
® :
<
500 + 491.7
400 4
w4
300 +
262.8
247.8 “
L l b L6
200 + 210.8
100 + L1
0 1 3 12 119 120
[l w2 ' M3 | M4 [ms|
. MINUTES
FIGURE B1 .
"8" BATTERY DUTY CYgLE
Design Analysis Revision O
Page 14
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Table Bl

¥B" Battery Duty .Cycle for Loss of all A.C.

Battery Train D

esignation B

Amps @
Load number description 120vVDC/105VDC
Lg inverter 1B 50.0/57
miscellaneous 64.8/56.7
air side seal oil 73.0/63.9
back up pump
turb. driven aux 23.0/20.1
feed pmp. d.c. l.0. pmp.
210.8/197.7
Lo none 0
Lo, feedwater pmp. 37.0/na
d.c. l.0. pump
La MOV operation 136.9/na
(3504a, Table B2)
breaker tripping 107.0/na
~+23-5/na
43
Ls motor inrush (above running current)
MOVS (3504A, 3996) 71/na
Alr Side Seal 0il 73/na
B.U. Pump
f.w. pump. d.c. l.o pmp. 37/na
T.D. aux f.w. pmp. d.c 23/na
l.0. pmp.
circ. pmp. disch. vlvs. 490/na
694/na
Le d.g. field flash 17.2/15
breaker closing 52/52 '"worst

case"

duration
2 hr (4 hr)*
2 hr (4 hr)
2 hr (4 hr)

2 hr (4 hr)

1 hr.

12 min

3 min

1 min

1 min
(end of
2hr
period)

* 4 hour duration for compliance with Station Blackout

commitment.

Design Analysis

Page 15
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Table B2

- e g N e €

D.C. Motor Loads on "B"-Battery during Loss of All A.C.

motoxr running

EWR _3341

current (Amps)

Air Side Seal 0il 73
Back Up Pump
Feedwater 1A d.c. l.0. pump 37
Turbine Driven Aux Feedwater 23
MOVs(*)
3504aA, Turbine driven 9
aux. feed pmp. stm adm. vlv.
3996, Turbine driven aux. 7.9
feed pmp. disc. vlv
3150, 3151, Circulating water 120

pump disch. vlvs.
(See Special Loads)

270
Design Analysis
Page 16

inrush
current (Amps)

146 (est)

74 (est)
46 (est)

50 (measured)

37.9 (measured)

610 (est)

964
Revision O
Date = /%9 [to
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D.C. "Special" Loads on

Table B3

4 ntewsm s i-E CSEIR

"B" Battery During Loss of All A.C.

Amps
Inverter 1B (Main DC Dist. Pnl.) 50
Field flashing current for the 17.2
diesel generator
Control Board Alarm 5.0
System (annunciators)
(Control B4 Panel 1B)
Diverse C.I. Rack 4.0
(Control Bd. Panel 1)
Solenoid Valves (Various Panels) 5.0
Circulating water pump disch. . 120.0
vliv. motor operators (running)

Design Analysis

EWR _3341

Page 17

Remarks

Same as in 1A

.Same as in 1A

Same as in 1A

Same as in 1A

Same as in A

Both circulating
water pump disch.
valve motor
operators are
supplied from this
battery. These are
6.6HP motors.

There is currently
no data on inrush
current. It is
therefore estimated
as 5x running

current.
Revision <
Date 3/ [z
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Table B4

D.C. Miscellaneous Loads on "B" Battery During-Loss- of All A.C.
indicator lgts. relays brkr (trip/close) other
(amps) (amps) (amps)
-Main Fuse Cabinet 0 0 0 0
Main D.C. Distribution 0.8
Panel 1B
Cont. rm. emerg. lgts. 5.8
Control Board 2.0
Panel 1B
Steam dump vlvs/ 1.31 0.4
. TDAFWP gov. ind. i
- Vent sys. rad. mon. 0.23
Cont. bd. alarm sys. 5.0 (See Special Loads)
Diverse C.I. rack (See Special Loads) 4.0
Cont. bd annunciator 1.13
(AVT, SAFW)
. Bldg D.C. 4.2
t. Pnl. 1B
Aux. Bldg. D.C. 1.2 0
Dist. Pnl. 1Bl
Reactor trip switchgear (Trip) 2
Diesel Gen 1B 1.25 0 0]
Dist. Pnl.
Screenhouse D.C. 1.0 .
Dist. Pnl. 1B .
Turb. Bldg D.C 3.5
Dist Pnl

Various Panels

Solenoid Valves. (See Special Loads) S

Unknown miscellaneous loads ) 26.4

Battery charger load data from surveillance inspections indicated a total
d.c. load of 109 amp. The unknown load added to the known loads (without
d.c control room lights).

Subtotal 21.6 4 2 37.2
Total 64.8

Design Analysis Revision -
. Page 18 ]
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Prawet, S.rna LraTran i Batt 18 date. 2/5 /49 Page: 1T

Lowent £ Mi m . -
Eleﬂ:;l‘vu.l‘:::e? 13 Ccllu{;g::ur 115 Cell MIg: :-5)5 Cell Type. NAYX 1200 Sized 8y QYWD
1y 2) HE T} H (1)) 16) o
Required dection Size
Capacaty at t3) - I6A) * Positive Plates
T Min Rate ut

Load Loaa of Penocd of Secuon

Change n Durstion Time to End ||GAI AmpsiPos 1Ry ) {(3)x (6B)*RatedAmp Hrs

ar
Period | (amperes? § (amperest | (minutess §  (munutess l-GB)KFutonK?) Pos Valunl Neg Values

Section | — First Pennoa Only — I A2 13 grester than Al, go Lo Section 2.

L | Ale 176 | Al=0e110GIM1e | {TeMye | | s.er73e29 | 1040.47 “os
Se¢ 1| Total 194641 *e
Section 2 = First Two Periods Only = [ AJ is grester than A2, (0 (o Section 3.
\ Ao 116 | A1—0e1RG IM1e o TaMieM2e 3 2. AL 4 10%9.47
Z AZ® AQAL | A2—AlsLW|M2e 7 [1aM2e = O- A0S 12X = Li5.00
See Sud _Tot
2 Touwl 464.07 *ee
Section 3 = FinwThree Penods Only — {f A4 is greater thas AJ, (0 to Section 4.
\ Ale 1186 | a1—getito [M1e «  ITeMicMaem3erzl ' 5129273 1220.1°
2 A2e o= | A2=AleidiMze 2 __IT=M2eMia 1 I 003340 =8N
3 Ale 237 JemA2ecAdM3e < TeM3a 4 1 1.97206L1" 2 -2Ca 07
See Sub_Tot
3 Tow 292.15) °***°
Section 4 ~ First Four Periods Qnly =~ H AS is greater than A4, (o to Section 5.
Al= 1107, | Al—=0e Mie lTatte V¢s 1 |
‘ AZ2® aJ7r A2=Ale Wow I:MZ*MJOM(' .
] AJe  223¢ t AJ~A2e M= 1TeM3oMee [
3 YO A=—AJS g 1oM4= i ——
Sec Sub_Tot
4 Tota} RO
Section § — First Five Periods Only — [f A6 is greater than AS. go to Section 6,
| atet1ee | ar=nenicefrsge Iteute userrol z.a4011 24tk.24
E » A2e 4402 ' A2=A)eiAGMAT T TesM2e MSe (14 T.M741795 - 200643
TAYe S ag L AJTATS 32 TMIeMaeMbe T = 071 = 239;07
r T Ade  Tis G AdwAISaTIIMAE 1] sMdeMsbeiag N1 DAY - 1%, 0
S tASe ~ea] aS—Ade 52{MSe TeMge L 0: 3823521 23T Qb
See  Sub_Tot 83301 = <A1 .40
5 Tow Re0.4] °°°
Section 6 — First Six Persods Only — If A7 is greater than AG, g0 10 Section 7,
Ale l Al=O= - Fed]e - ]
2 A2e A2==Al= M2e TsM2¢ MGe 1
3 AJs » A=A de - ) R -
4 Ade v AQeep Je Mas eMioM T3 [
Ade ¢ ASesAde MSe 1TapMieMbe .
[: AGe I AGe==ASe Méen 1Te - 1]
See Sub_Tot »
Total ' 1 'O
Seactian 7 — First Seven Pernioas Only = {{ AB is greatsr than A, g0 to Section B.
1 [N Pagene  duye JTeure yre 1 | ]
B Ade ABem A} e 1\ 7= »ToW2e NTe » . v
YD AJwmA e M3e aM3e M3 .
Ade Ade=Als [T sMde MTe ]
ASe ASuwm e =\{Yyw aMyoMboMIe o
L 1 Abs A=A S VG [ & M7e . [
s ASe AT=Abe 1M7a sM7e 1 . "
See sup Tot
H 1otal ' 1 a e e
Random Equipment Load Oniy (1f needed)
R |ARe P AR=0  {MRe T*MRe ] [ | eee
Maxtmum Section Size 18 1926 _ « Random Section Size 19 .2

* Uncorrected Size =« US1(10) 1245
CStlly 23« Temo Corr1t2) .22 _ ¢ Demga Marg i) O ¢ A

ong Factor1t4y 14O s 18y L1735

When the cell size 1 13113 greater than a standaard cell uze, the next larger ceil \s required,

Requited cell nize 1163 218

Design Analysis
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LA} = Potitive Plates,

{8) = Ampere Hours. Thersfore cett 1151 2222 _ 4 requirea.

Cell Sizing Work Sheet
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Project.  S.ane Sefiont Sl 1T L TShiteoa sfiazseo: J Dae: wfae

Page:

Sued By, &G oy U

Lowent Expected Mintmum-
Electrolyte Temp ‘F 72 Cell Voltage 1 357  Cell Mle: 23712 Cell Type.l AX 1200
() 12) (3) (4) , (%) (6)
’ Capacity at
T Min Rate
Changen Duranon Timeto End [(6A) AmpsiPos(Ry)
Load Load of Penod of Section or
Pentod (amperesy | (amperes) { (minutes) (mautes) (6B) K FactoriKe)

(2 -
Requirea dection Size
(3) = (6A) Pouuvo Plates

(3)x QGB)ORHMAmo Hrs

Pos Vilues FN(; Vilues

Section | — First Pervod Only = If A2 15 grester than Al, (0 10 Section 2.

T | Ate [at—oe _ lwye {TeM1e | see
Sec 1 Totsl s
Section 2 — First Two Pariods Only = If AJ is greater than A2, g0 to Section 3.
! Al= Al=0= Mie Te M1 oM2e
2 A2e A2=Al= M3z JeM2e
See Sub Tot
z ﬁw LK)
Section 3 = FirnvThree Penods Only = [f A4 is greater than AJ, go to Section 4.
Ale Al=0w Mie TeM) sM2eM3In
2 A2= A2=Ale M2 TaM2eMie
3 A= AJ=A2" M3= TaM3s
. See __Sub_Tot
3 Total e
Section 4 = First Four Penods Only — If AS is ¢reater than A4, €0 10 Section &,
Al= Al=0e Mles Felle Mym
2 Ald= A2=AL" M2= TaM22M3eMye
R Als AJerA2e M3= TeM3IoMae
4 Adn Ad=—Aje M4s oMy
See  _Sub Tot
4 Total soe
Section 5 = First Five Pertods Only — [f AG is greater than AS, ¢0 (0 Section 6,
Alei'9C | A1—0e1Ze N1 1 [2M1e MSe 240 2.7 3602.00
3 A28 de? | A2=Ala~sdiM3e L _1TaM2e MSe 234 =306 =350l
J AJs 23 AJ—ade=ediMie v (TeMIeMIeMAeY - el - 1129 77
K Ads ) Ad=Ade =2 HMIa 2o {1asMieMbe 2.9 EETIX YR ]
S ASe L3} AS=Ads SUMSe = )TeMSe . D.X€ 23S 2.5,2Q
See  _3yh _Tot Le44.54 ] won 1 lC
S Toul 10754 s
Section 6 — First Six Periods Only = [f A7 is greatar than AG, ¢0 to Sectran 7.
Als Al—0e Ml f=M1s Mga |
k A2w A2-=Al= M2e TeM2e . .M6e '
J Ads AJ=A‘le - - . Mup=
4 Adm | Ad=AJn M4n TeMgeMbeMba o
Ade LAS=ALD MSe TelisMbe "y
Abe { AG=ASe MG sTeME® 3
- See Sub_Tot "
6§ “Towl -
Section 7 — First Seven Periods Only = [f A8 is qrestar than A7, ¢o to Section 3.
1 a1 | Ap—na Miw Ipeute m2e | N {
B 1 Alte s AQe=aALS® M2= iTeM2¢ M7Ta [] []
R . AJe AJemA Qe "\(3= - o MTw . R
4 YY) Ad=AJs 1Mds [eMdie M7Te 1 [ ]
« Alw « ASmA4e 1\{%w FalMdeMBoMTe » ) Y
ABe AG=ASe 1\{6a TeMEeMT e ] [ 1
s AGw AS=Abe t\M7e ahfTe [] 1 1
dee >ub Tot
H Tatat 1 1 e
Random Equipment {.oad Only Lif needed)
T
R |ARe i AR=0=  |MRe  ,TeMRe | [ | oo
Maximum Secuion buu 13) L22S _ « Random Section Site (9}

CSaty to3s

When the ceil 112e (13115 greater than a stanaard cell size, the next lsrger coil s required.

Required cell size 1161 2225 tA) = Poutive Plater

1B) = Ampere Hour, Therefore catl (17) 2252 55 requireq.
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Table BSA
Revision
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Appendix L

ROCHESTER GAS AND ELECTRIC CORPORATION

INTEROFFICE CORRESPONDENCE

Decempber 1, 1989
SUBJECT: Station Blackout DC Current Requirements, Breakers
TO: George Daniels

The maximum DC current requirements for breaker operation following
a station blackout of Ginna Station's 4160 and 480 volt buses are
as follows:

immediately

Bus Amps Bus Amps

11A 0 11B 0

12A 5 12B 0

13 28 15 28

14 24 16 26

18 12 17 16
Total 69 70

after 15 seconds
11Aa 42 ) 11B 37 o

These currents represent , the trip coil requirements and assumes all
breakers existing on the buses are energized prior to the station
blackout and no safetyvy injection signal. If safety injection is
concurrent with the station blackout an additional 9.5 amps will

be required for both 12A and 12B and an additional 2 amps for both
14 and 16. )

Once the diesel generators are up to speed and voltage the DC
requirement to load the lE buses onto the generators is 104 amps,
52 for 14 & 18 and 52 for 16 & 17. This represents the closing
coil requirements of the diesel generator breakers.

Once the 1lE buses are reenergized each additional breaker that is

closed will require 20 amps DC.
THeodne f 77

' Theodore H. Miller

Electrical Engineer
Attachment

sc: Elec. Eng. File w/attach.




Ginna Station

Station Blackout (loss of voltage)

Breaker Condition
Bus 1313
Load

Sta. Trans 13

Cond. Booster Pmp 1lC
Circ. Water Pmp 1A
Heater Drain Pmp 1A
Cond. Pmp 1C

Cond. Pmp 1A

Feed Water Pmp 1A
Reactor Coolant Pmp lA
Aux Bldg. Exh. Fan lA
Aux. Trans 11

Bus 12A Feed

Bus 118

Bus 12 B Feed

Aux Trans 11

Aux. Bldg. Exh. Fan 1B
Reactor Coolant Pmp 1B
Feed Water Pmp 1B
Cond. Pmp 1B

Heater Drain Pmp 1B
Circ Water Pmp 1B
Cond. Booster Pmp 1B
Sta. Trans 15

Bus Tie 1l1A

Bus 12A

Bus Tie l1lA

Bus Feed

Sta. Trans 18

Sta. .Trans 141

Cond. Booster Pmp 1A

Bus 12B

Sta. Trans 16
Sta. Trans 17
Bus Feed

Bus Tie 11B

== O 0 IO W

o

Position

Condition

Trips after 15 seconds

Not tripped
No breaker 4

No breaker
Not tripped
Trips after 15 seconds

Nothcripped

No trip
No breaker
No trip unless ST

Trips

7]
H

No trip unless

No breaker
No trip



Bus 13

Ltg Trans 1BS
Cont. Rod Shroud 1A
[1]

Cont. Pnl. MCC AVC-2
Pwr Dist. Pnl AVC-10
Spare

Spare

Aux. Pwr Sup. 1A
Chiller Comp. 1A

MCC 1A

Aux. Bldg Sup Air Hdlg
Ltg. Trans 1A .
Sta. Serv. Air Comp
Instr. Air Comp 1A

Pwr Pnl SEP-2B

Rod Drive MG 1A

PTs

Sta. Trans 13

Bus Tie 14

Bus 15

PTs

Sta Trans 15

Bus Tie 16

Rod Drive MG 1B
Instr. Air Comp 1B
MCC 1F

Turb. Rm. Crane
Tech. Support Ctr.
Ltg. Trans 1B
Chiller Comp LB
Aux. Pwr. Sup lA
MCC 1B

Instr. Air Comp. 1C
Spare

Pwr Pnl SEP JG
Future

MCC 1E

Cont. Rod Shroud Fan 1B

6A
6B
6C
6D
TA
7B
7C
7D
8A
8B
8C
8D
%A
9B
9C
9D
10A
10B
10C

Trips (DB 25)

No trip (manual bkr)
Trips (DB 25)

Trips (DB 25)

n
L]

No breaker
Trips (DB 50)
No breaker

No breaker
Trips (DB 50)
No breaker
Trips (DB 25)

No trip (manual bkr)
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Bus 14

PTs

Sta. Trans 14

EDG 1A

SIP 1C

Bus Tie 14~13

Bus Tie 141-16

SIP 1A

.Containment Spray Pmp 1A
Cont. Fan 1D .

Aux. Bldg. Exh. Fan 1G
Spare

AFWP 1A

RHR 1A

Heater S8/G Control

MCC 1C

Component Cooling Pmp 1A
Charging Pmp 1A

Cont. Fan 1A

Spare

SAFWP 1C

Spare

Bus 16

PTs

Sta Trans 16
EDG 1B

SIP 1B

Bus Tie 16-15
Bus Tie 14-16
SIP 1C

Containment Spray Pmp 1B
cont. Fan 1B

Cont. Fan 1C

Spare

AFWP 1B

RHR 1B

Charging Pmp 1B

Charging Pmp 1C

Heater S/G Backup
Component Cooling Pmp 1B
MCC 1D

Spent Fuel Pit Pmp 2
Spare

SAFW Pmp 1D

18A
18B
18C
19a
198
19cC
20A
20B
20C
21A
21B
21C
22A
22B
22C
23A
23B
23C
24A
24B
24C

11A
11B
11cC
12a
12B
12C
13A

13B
13C
14A
14B
14cC
15a
15B
15C
16A
16B
16C
17A
17B
17¢C

[

[ s - [ —aten e B .

No breaker
Trips (DB 75)

No*trip
Trips (DB 50)
' (1]

No trip (manual)
Trips (DB 50)
No trip
Trips (DB 50)
[1]

No trip .
No trip unless 8
Trips (DB 50)

No breaker

Trips (DB 75)

No trip (DB 75) .
Trips (DB 50)

Trips (DB 75)

Trips (DB 50) Bus 14
preferred source

No trip

Trips (DB 50)

No trip unless SI
No trip
Trips (DB 50)

Trips (DB 50)
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Bus 18
Intake Heater 1A 29A Trips (DB 25)
Intake Heater 1C 29B "
SWP 1A 29C "
SWP 1C 29D "
Spare ‘ . 30A '
Spare ‘ 30B
MCC 1G “ 30C Trips (DB 25)
Spare 30D
PTs _ 31A No breaker
Sta Trans 18 31B Trips (DB 50)
EDG 1A 31C No trip (DB 50)
Bus 17
PTs . 25A No breaker
Sta Trans 17 25B Trips (DB 50)
EDG 1B 25C No trip (DB 50)
Spare 26A ’
Spare 26B
@ MCC 1G 26C Trips (DB 25) Bus 18
preferred source
Fire Pmp 26D Trips (DB 25)
Intake Heater 1B 27A "
Intake Heater 1D 278 "
SWP 18 27C "
SWP 1D 27D "
Spare 28A
Bus Tie 17-18 28B "

»
H

Current Requirements for breaker trips and closures are from Design
Analysis #5, DC Svystem Load Survey, EWR 3341, Rev 0, December 21,
1987, page one of Attachment I, attached.
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DC LOAD DATA S8HEET

MANUF. AMPS
& EVIC RATING SOURCE @_125vDC |
4KV 3000 DH N
MOTOR 5A Conserv. Est 5
RELEASE COIL 27 ohms ¥ Telecon, 9/17/87 4.63
TRIP COIL 27 ohms W Telecon, 9/17/87 4.63
X RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
¥ RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
4KV 12007 BRKR_(DH)
CLOSING COIL 322 Congerv. Est. 32
TRIP COIL 27 ohms W Telecon, 9/17/87 4.63 !
X RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
Y RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
480V _75A BRKR (DB)
CILOSE COIL 32A W AD 33-760 32
TRIP COIL 2A W AD 33-760 2
X RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
@ Y RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
’ 480V _SOA_& 15A BRKR (DB)
CLOSE COIL 20A W AD 33-760 20
TRIP COIL 2A W AD 33-760 2
X RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
¥ RELAY (S2.00) 18 watts Cat. Sec. 8221 0.144
480V _25 N
CLOSE COIL 232 W AD 33-760 23
TRIP COIL 2A W AD 33-760 2
X RELAY (SZ2.00) 18 watts Cat. Sec. 8221 0.144
Y RELAY (SZ.00) 18 watts Cat. Sec. 8221 0.144
MOTOR STARTERS
SIZE 00-2 18 watts W Cat. Sec. 8221 0.144
SIZE 3 35 watts p. 30 3/17/80 0.28
SIZE 4 35 watts " 0.28
SIZE 5 20 watts " 0.16
0 MOTORS 7.46A/HP 1 = HEx 738 7.46A/HP
.8(125V)




Appendix 2

Computer Software Documentation

The computer programs utilized in this analysis are classified as
Type 4 in accordance with Appendix B of QW 330 (draft).

Type 4: Computer Software Packaée Documentation Summary

1.
2.
3.

Title of Report or Analysis Sizing of Vital Batteries

Author

. G.W. Daniels

Verification of Program (s)

(a)

(b)

o~
N

(3)

(4)

(1)
(2)

Name of Program: LEAST.PAS
Description (include source code location):

The program performs a least squares fit of a
sixth order polynomial to a data set. In this
case the data is the set of battery discharge
currents to 1.75 VPC for the NAX 1200 cell. The
source code is available in the Turbo Pascal
Numerical Methods Toolbox, from Borland Software.
The input and output of this program are attached
to this appendix.

Algorithm Bases

Found in text, page N/A

Reference N/A

v
.

Numerical Methods Used

(1) Description: Least Squares polynomial
curve fit.
(ii) Reference Cheney and Kincaid 1985,
362~387
(iii) Other N/A

Name of Program: BATDSCH:BAS

Description (include source code location):






(3)
(4)

Appendix 2 (cont.)
Computer Software Documentation
This is a short BASIC program which evaluated a
polynomial expression for battery discharge
current and calculates the capacity for factor K.
The source code is attached to this appendix.
Algorithm Bases: N/A

Numerical Methods Used: None
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The D%ta raints:

o™
L.000
15.000
D00
E0, GO0
120,000

180,000

»t
L TED. 2000000
1060, 0000000
BE7 .. 2000000
H00. 0000QQ00
408 . GQOQQO0
FZ12.0000000

Palvnomial Least Sguares iFit

Loefficrents in least sauares soproirimation:
SoErTtiIiEnt s L. 2BBEETREL aE40T
. coersigient i1 -2.027214084008E400 L
Logirroraent L. G LOZ2377ETISE—D
TeErteszent T e 930641150
Teerruelent e n. APQTL20456E-05
Tomrficient B - SE9YOIRAF0E-DS
4 Least Saouarzes iFit

L. Q000
13.0000

F0, 0000
50, OG00
L2000

LE A, GO0

~vm e

DAMOECT NEvY

ci)

1. ITSCOQOUQOOOESDS
1. 0600000000E+0Z
8. 370000000 OE+OT
G QRICGOOQOQESTD
e LZOQGOHOOQOE+ D

ATLICH 3 rry o Fi e ime

*

ATDILH . BAD

A wa 1 mE =S BmF=SE AL & REAAE O T T T

ftesicual
~1 . 882445 1492E-00
1.8626451492E-09
1.862&4051492E~09
—~{.B6254514F2E-09
=9, Z1320ST73A2E-L0
RLILTATESTASZE~ LD

R [P P

ﬁ .0 PRINT "enter disch current time in minutes"

J0 INPUT T ‘ . ) ‘

30 I=1388.6879914# - 29.291408406# = T + .61228778315# = T°2 - .00893364115024 =
T3 + ,000062985120456#% =~ T4 - .0000001569703945# =~ T°5

35 KT = 1200/1

{0 PRINT "“disch current=";I;"

' OINT “KT=";KT )




