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Docket No. 50-313
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P / q,

Mr. William Cavanaugh, III
I(h O#Vice President, Generation qII.?and Construction J m

K , ** % *79JIA Q
-

*
Arkansas Power & Light Company

\~x %Ee,, *ce, ,QP. O. Box 551
Little Rock, Arkansas 72203 '( A ^

Dear Mr. Cavanaugh:

We are reviewing the Arkansas Nuclear One, Unit No.1 (ANO-1) Emergency
Feedwater System in accord with NUREG-0660, 'NRC Action Plan Developed
as a Result of the TMI-2 Accident", paragraphs II.E.1.1 and II.K. In
order to complete our review we need the additional infomation identi-
fied in Enclosures 1 and 2. These requests are based on the AP&L Decem-
ber 20,1979, submittal which enclosed the B&W Emergency Feedwater Systea
Reliability Analysis for ANO-1; on your responses to the post TMI-2
Order and the IE Bulletins 79-05, 05A and 058; and on your responses to
the applicable sections of NUREG-0578,."TMI-2 Lessons Learned Task Force;
Status Report and Short Term Recommendations". If you have previously
responded to some of these requests, such as request for particular
Technical Specifications, by letter or in the FSAR, an applicable refer-
ence would constitute an acceptable response.

NUREG-0737, " Clarification of TMI Action Plan Requirements", dated Octo-
ber 31, 1980, establishes an implementation date of July 1,1981 for the
short term portions of this review and January 1,1982 for the long term
aspects. In order to complete our revicw in time to enable APSL to complete
Task II.E.1.1 on schedule, we request responses within 60 days of the date
of this letter.

We have also reviewed your submittal of the preliminary emergency feed-
water system upgrade design dateo October 15, 1980, which was submitted in
response to NUREG-0578 Item 2.1.7.a. Enclosure 3 identifies additional
infomation which is needed to continue our review. We have discussed this with
your staff and your staff had agreed to providing a response by December 3,
1980. That response has been received. In addition, our review of the instru-
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Mr. William Cavanaugh, III -2-

| mentation and control aspects of your submittal dated October 15, 1980 has
indicated a need for additional information which is identified in Enclosure1

4. Since some of these questions may involve details of design which mays

I not be established yet, we request you submit a schedule for your response
: to these questions within 30 days of receipt of this letter,
i

Sincerely,>

;

..)2 b .t - -

: u -

4 Robert W. Reid, Chief
| Operating Reactors Branch #4

,

Division of Licensing

. Enclos ures :
i 1. Request for Additional

In formation-AFWS
'

2. Request for Additional
: Information-Basis for AFWS
l Flow Requirements
| 3. Request for Additional
| Information-EFW Upgrade
| -

; cc w/ enclosures:
See next page
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Arkansas Power & Light Company

ccw/ enclosure (s):

Mr. David C. Trimble
Manager, Licensing
Arkansas Power & Light Company
P. O. Box 551 Director, Bureau of Environmental
Little Rock, Arkansas 72203 Health Services

4815 West Markham Street
Mr. James P. O'Hanlon Little Rock, Arkansas 72201

- General Manager
Arkansas Nuclear One
P. O. Box 608
Russellville, Arkansas 72801 .

Mr. William Johnson
U.S. Nuclear Regulatory Commission
P. O. Box 2090
Russellville, Arkansas 72801

Mr. Robert 8. Borsum
Babcock & Wilcox
Nuclear Power Generation Division
Suite 420, 7735 Old Georgetown Road
Bethesda, Maryland 20014

.

Mr!. Nicholas S. Beynolds
' Debevoise & Liberman

1200 17th Street, NU
Washington, DC 20036

Arkansas Polytechnic College
Russellville, Arkansas 72801

Honorable Ermil Grant
Acting County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

Mr. Paul F. Levy, Director
Arkansas Department of Energy
3000 Kavanaugh
Little Rock, Arkansas 72205

Director, Criteria and Standards

Division
Office of Radiation Prograns (ANR-460)
U. S. Environmental Protecticn Agency
Washington, D. C. 20460

U. S. Environmental Protection Agency
Region VI Office
ATTN: EIS COORDINATOR
1201 Elm Street
First International Building
Dallas, Texas 75270

i
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Enclosure 1

1 REQUEST FOR INFORMATION
ARKANSAS NUCLEAR ONE. UNIT 1

AUXILIARY FEEDWATER SYSTEM (APdS) REQUIREMENTS *
DOCKET NO. 50-313

A. Short Tem Recomendations

1. Reconmendation (GS-2) - The licensee should lock open single valves or

multiple valves in series in the AFW system pump suction piping and lock

open other single valves or multiple valves in series that could inter-
~

rupt all AFW flow. Monthly inspections should be performed to verify

that these valves are locked and in the open position. These inspections

should be proposed for incorporation into tne surveillance requirements

of the plant Technical Specifications. See Recamendation GL-2 for the

longer tern resolution of this concern.

2. Recomendation GS-4 - Emergency procedures for transferring to alternate
|

sources of AFW supply should be available to the plant operators. These

procedures should include criteria to infom the operator when, and in

what order, the transfer to alternate water sources should take place.

The following cases should be covered by the procedures:

|

- The case in which the primary water supply is not initially

available. The procedures for this case should include any

operator actions required to protect the AFW system pumps

against self-damage before water flow is initiated; and,

- The case in which the primary water supply is being depleted.

The procedure for this case should provide for transfer to the

alternate water sources prior to draining of the primary water

supply.

*Also referred to as Emergency Feedwater System (EFW)

|

|
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3. Recomendation GS-5 - The as-built plant should be capable of providing

the required APd flow for at least two hours from one AW pump train

independent of any alternating current (AC) power source. Your submittal

of the proposed system design upgrade indicated that the AFWS will have

the capability for automatic start with loss of all AC power, but it is

not clear whether the revised system will have the capability of operating
'

for two hours without AC power. If manual AFW system initiation or flow
.

control is required following a complete loss of AC power prior to imple-

menting your proposed design revisions. emergency procedures should be
, ,,

established for manually initiating and controlling the system under
, , ,

these conditions. If the cooling water for the turbine-driven

and motor-driven pumps' lube oil coolers and pump roomio'olers is
~

dependent on alternating current power, design or procedErii1 changes-
~

should be made to eliminate this dependenc'y as soon as' practicable. ' Until -
~

this is done, the emergency procedures should provide for an individual

to be stationed at the turbine-driven pump in the event of the loss of all

AC power to monitor pump bearing and/or lube oil temperatures. If neces-

sary, this operator would operate the turbine-driven pump in an on-off

mode until alternating current is restored. Adequate lighting powered

by direct current power sources and communications at local stations

should also be provided if manual initiation and control of the AFW system

is needed.

4. Recomendation GS-6 - The licensee should confirm flow path availability

of an AFd system flow train that has been out of service to perfom

periodic testing or maintenance as follows:



. _ _ . - - - . _ .

. .

.

i -3-
i

6

- procedures should be impleriented to require an operator to
i

detemine that the AFd system valves are properly aligned and

a second operator to independently verify that the valves are

properly aligned.

- The licensee should propose Technical Specifications to assure

i that prior to plant startup folicwing an extended cold shut- ,

down, a flow test would be perfomed to verify the normal flow

path from the primary AF4 system water source to the steam

generators. The flow test should be conducted with AF4 system

valves in their nomal alignment.

5. Recomendation (Plant Soecific) - The itcensee's letter of December 30,

j 1979, " Auxiliary Feedwater System Reliability Study" stated' that the
'

atnospheric dump valves fail 50 percent open on loss of control signal.

The licensee should verify that control power will not be lost in the

!
event of a loss of offsite power (LOOP) or in the event of a complete

loss of AC power (LOAC). If control power is not available for either

of the above two events, then modifications should be made to prevent

an uncontrolled cooldown in the event of a LOOP or a LOAC.

6. Recomendation - The licensee should assure that there are no temporary

( strainers in place in the AFd flow path that may cause flow blockage
I

if plugged. Operating experience at several plants has shown this to'

be a potential comon cause failure mechanism which could fail the

entire AFdS. The suction strainers between the condensate storage tank

and the pumps are an example.

t
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B. Additional Short Tem Reccmendations

1. For the short tem we require the licensee to provide redundant low-

level indication and alarm in the control room for the condensate storage

tank. The low level alam setpoint should allow at least 20 minutes

for operator action, assuming that the largest capacity AFW pump is

running. The level indications should be redundant all the way from

the detectors to the readouts and alams inside the control room. Power -

supplies for the indication and alam should also be redundant. Use of

non-Class 1E circuitry is acceptable provided one power train has a

back-up battery source.

2. ANO-1 has performed endurance tests of their AFW pumps. The following

requests for additional infomation has resulted from our review of

the preliminary submittal of their , test results.

Explain why the motor bearing temperatures were not measured duringa.

testing of unit No. p-7B.

b. Provide the maximum allowable value of bearing reservoir oil tempera-

ture re:ommended or specified by the pumps / drivers' manufacturers,

with and without external cooling.

Compare the data obtained from che subject endurance tests to similarc.

data obtained during periodic, shorter-tarm testing of the units. Pro-
~

vide results of future tests (e.g. during the next refueling) to NRC

when available.

d. Provide the suppliers' conclusions with regard to the tests, in parti-

cular with regard to bearing temperature,

e. State the source of pump bearing external cooling and whether it is

normally in use.

. , . . - - - . .
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3. If the licensee's plant requires local realignment of valves to conduct

periodic tests on one AFW system train, Technical Specifications should

be proposed that provide a dedicated individual who is in communication

with the control room be stationed at the manual valves in the AFW

system train in the test mode to shift the AFW system train from the

test mode to its operational alignment if necessary. -

.

C. Lona Term Recommendations

1. Recommendation GL-2 - Licensees with plant designs in which all (primary

and alternate) water supplies to the AFW systems pass through valves in

a single flow path should install redundant parallel flow paths (piping

andvalves).

Licensees with plant designs in which the primary AFW system water supply

passes through valves in a single flow path, but the alternate AFW system

water supplies connect to the AFW system pump suction piping downstream

of the above valve (s), should install redundant valves parallel to the

above valve (s) or provide automatic opening of the valve (s) from the

alternate water supply upon low pump suction pressure.

The licensee should propose Technical Specifications to incorporate

appropriate periodic inspections to verify the valve positions into the

surveillance requirecents.

The primary AFW system water supply passes through single series valves

in the suction flow path but the alternate water supply (Service Water)

connects to the pump suction piping downstream of these valves. The

licensee should make one of the following modifications:

. ..
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a) install redundant valves parallel to the existing valves (note:

disabling the suction valves by removing the valve internals will

be considered an acceptable substitute),

b) provide automatic opening of the valves from the alternate water

supply upon low pump suction pressure (Note: if this modification

is used, the licensee must demonstrate that the control system and

valve response time is adequate to protect the pumps from the ~

effects of suction ficw termination),

c) provide redundant safety grade indication and alarm for the

existing valves combined with either:

1) automatic pump trip on icw suction pressure (Note: if this

modification is used, the licensee must demonstrate'that the

response time of the trip is' adequate to protect the pump), or

2) operating procedures to place the pumps'in manual start mode

if valve (s) is not open and Tech Specs to make the reactor

suberitical within one hour and place the facility in a shut-

down cooling mode which does not rely on steam generators for

cooling within 12 hours, or at the maximum safe shutdown rate,

if a water supply is not available (Reference: NUREG-0645,

Vol. II IE Bulletin 79-05A).

The licensee should also propose Tech Specs to incorporate appropriate

periodic inspections to verify valve positions into the surveillance

requirements.

.
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2. Recomendation GL-3 - At least one AFW system pump and its associated

flow path and essential instrumentation should automatically initiate

flow and be capable of being operated independently of any AC power

source for at least two hours. Conversion of DC power to AC power is

acceptable. (See item A.3)

.

3. Recocrendation GL-4 - Since the ANO-1 plant has an unprotected normal

AFd system water supply, the licensee should evaluate the design of

the AF4 system to detemine if automatic protection of the pumps is

necessary following a seismic event or a tornado. The time available

before pump damage, the alams and indications available to.the control

room operator, and the time necessary for assessing the problem and

taking action should be considered in determining whether operator
,

action can be relied on to prevent pump damage. Consideration should

be given to providing pump protection by means such as automatic switch-

over of the pump suctions to the alternate safety-grade source of

water, automatic pump trips on low suction pressure or upgrading the

nomal source of water to meet seismic Category I and tornado protection

requirements. (For automatic sw|tchover or pump trip, see the stipula-

tions on response time in item C.1.)

4. Recor=endation - Evaluate the ANO-1 AFWS design with r gards to appif cable
_

high energy pipe break criteria in Branch Techhical positions ASB 10-1,

ASB 3-1 and MEB 3-1 including assumption of a concurrent single active

failure. Provide the effects of pipe whip and jet impingements, as

well as the environmental effects of postulated pipe failures. The latter

_ . _ _ _ _ . _ _ . -_.
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should include the resultant temperature, pressure and humidity. The

results of this analysis should be compared with the environmental

design criteria of vital AFWS electrical components. The effects of

a main steam or feedwater line failure on the capability of the AFWS to

- provide safe shutdown should be included in this analysis.

The licensee should evaluate the postulated pipe breaks stated above and
,

(1) determine any AFW system design changes or procedures necessary to

detect and isolate the breaks and direct the required feedwater flow to

the intact steam generator (s) before they boil dry or (2) describe how

the plant can be brought to a safe shutdown condition by the use of

other systems which would be available following such postulated events.

.

_
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Enclosure 2

REQUEST FOR INFORMATION
BASIS FOR AUXILIARY FEED 4ATER

SYSTEM FLOW REQUIREMENTS
ANO-1

As a result of recent suff revie:s of operatin; plan Auxiliary Feed-

water Systa=s (AWS), the staff concludes that the design bases and

criteH a revided by licensees for tsublishing AF45 requirsments for

flow to the steam generator (s) to assure adequate remeval of reactor

decay heat are not well defined or documented.
-

.

We recuire that you provide the following AF45 flow design basis infor-
,

nation as applicable to the design basis transtants and accident con-

ditions for your plant.
.

Identify the plant transient and accident conditions considered1. a.

in establishing AF45 flow requirements, including the following

events:

1) Loss of Main Feed (LMN)
-

2) LW4 w/ loss of offsite AC power

3) LMF4 w/ loss of onsite and offsita AC power

4) Plant cooldown
~

5) Turbine trip with and without bypass

6) Main steam isolation valve closure

7) Main feed line break

8) Main staam line brea::

9) Small break LOCA

10) Other transient or accident conditions not itsted above
.

b. Describe the plant protection acceptance criteria and corres--

pending technical bases used for each initiating event identi-

fied above. The acceptance, critaria should address plant
*

.

limits such as:
o

. . . . _ - -- -
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- Maximum RCS pressure (PORY or safety valve actuation)

. Fuel tempenture or damage Jimits (DNS, PCT. maxir:m fuel

central temperature)

- RCS cooling rate Ifmit to avoid excessive coolant shrinkage

- Mini =um steam generater level to assure sufficient sten

generator heat trnnsfer surface to remove decay heat and/or
,

ceci down the primary systam.

2. Des: ribe the analyses and assumptions and corr'e'sponding tachnical

justification used with plant condition c=nsidened in 1.a. above

including:

a. Maxin= reactor power (including instrant error allowanca)

at the time of the initiating transient or accident.
.

b. Tic 5e delay fr:an initiating event to reactor trip. -

Plant para =eter(s) which initistas AF=3 flow and time delayc.

be:>een initiating event and introduction of ATG flow into

steam generator (s).
:

d. Mini:mm steam generator watar level when initiating event

oc:urs.

e. Initial steam gene-at:r water inventsry and depletion rata before

and after AFG flow coernences . identify reactor decay heat

rata used.

1

. .
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f. Muiam pressure at which steam is released fra:: steam generator (s)
I
' and against which the AF4 pump must develop sufficient head.

g. Minica number of staa:n generaters that must receive AF4 flow;
.

e.g.1 out of 27. 2 out of 47

h. RC ficw condition - continued operation of RC pumps or natural
-

cir:ulation.

f. Nazimus AFd inlet temerature.

J. Following a pestulated staan or feed line break, time delay

assumed to isolata break and direct AFd flow to intact sterv

.

generator (s). AFi pump flow capacity allowance +a acoaxnna
i

the time delay and maintain minimum steam generator water inei.

I Also identify credit taken for primary system heat removal

he to blowdown.
.

k. Volume and maximum tmperature of water in main feed lines

between staan genera:or(s) and AFd5 connection to main feed line.

1. Operating condition of steam generator normal blowdown following

initiating event.

Primary and secondary systas watar and metal sensible heata.

used for cooldown and AFd flow sizing.

a. Tfae at hot standhy and time to cooldown RC3 to R.G systa cut-

fa temperature to si:e Ard water source inventory.

DTD *
D 'T YQkJ 1. .NUM5o

:
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3. Verify that the AF4 purgs in your plant will supply the necessary

flow to the steam generator (s) as,detensined by ite":s 1 and 2

above considering a single failure. Identify the margin in si:ing

the pump f. low to alls for pumo recirculation flow, seal leakage

and pump wear.

.

The response should include the following:

o .

(1 ) List of all events needing AF4 to mitigate the consequences.

(2 ) Justification that the bounding non-LOCA calculation will serve as a

conservative basis for sizing the AF4 system for non-LOCA core cooling

consi derations. In other words, show that the calculation will bour.d

all of the non-LCCA events requiring AFW.

(3) The non-LOCA analysis should include a loss of feedwater event using

FSAR type assumptions to maximi:e heat removal recuirements (1.2 ANS

decay heat, 2% pcwer level measurement uncertainty, RCP heat input).

The calculation s:ould not take credit for " anticipatory reactor trio"

since it will not occur under all conditions. Lifting of the PORV is not

precluded; however, credit for pressure relief through the valve should

' not be assumed. .

i

(4 ) For the small LOCA events, reference may be made to the B&W Report,
,

"Evaluaticn of Transient Behavior and Small Reactor Coolant System Greaks'

in the 177 Fuel Assemo1y Plants dated May 7,1979.

The acceptance criteria for the event will be:

Reactor Coolant System pressure remains less than 1105 of design pressure1.

(2750 psig).

2. No fuel failure (Df:SR >1.30).
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Enclosure 3

REQUEST FOR ADDITIONAL INFORMATION
ANO-l EMERGENCY FEEDWATER(EPd) UPGRADE

1. Provide the design bases to the proposed EFW system upgrade. This should

include listing the basic safety functions of the system, the system response

time required to adequately perfonn these safety functions, the

required flow rate as related to pump capacity, and the

capability of the system to withstand the effects of natural phenomena (earth-

quake, tornado). -

2. List the EFJ system changes that will be effected by the proposed system

upgrade and the schedule for their implementation.

3. Figure 3.1-1 "ANO-1 Proposed EPd System" does not provide a sufficient level

of detail for a complete safety evaluation. As examples, it does not show

the pump recirculation lines, the entire condensate storage supply line, pump

bearing cooling lines, nor are all valves shown that are listed in the text.

Therefore, provide detailed P&I Diagrams of the upgraded EP4 system, and

also of those portions of the main steam system, steam generator system,

and plant makeup system that connect directly to the EPd system. (Note:

markups of existing drawings will be acceptable.)

i 4. Section 2.1.1.B of your submittal indicates that the system design features
l
I - that minimize overcooling following a loss of main F4 event are not
I

required to meet the single failure criterion. Provide a justification for

! this statement.
|

!
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, .

2.

5. Your proposed steam generator isolation system in tfie event of a main steam-

line or feedwater line break is specific for the case in which both steam

generators are below 600 psig, in that isolation of the lower pressure steam

generator would occur if the pressure difference between the two becomes 150

psi or more. State what pressure differential would actuate isolation of

the lower pressure steam generator if one is above 600 psig and the other is ,

below 600 psig.

6. The information provided on EFW pump recirculation flow is inconsistent. In

Section 3.2.2 it is indicated that for both pumps the normal recirculation

flow is 15 gpm and that under low system flow conditions the " recirculation

flow paths open .to allow 78 gpm flow." On the other hand, in Section 4.1.5

it is stated that the minimum recirculation flow is 15 gpm for pump P-7A and

78 gpm for pump P-7B. State what the correct values are.

7. In Section 3.2.5, it is indicated that the AC motor operated EFW turbine

steam admission valves are locked open during nornal operation. For true

power diversity it would appear that these valves should be DC motor operated.

For your proposed design, discuss how blowdown of both steam generators would

be prevented in the event of a pipe break downstream of the check valves below these

motor operated valves. Consider operator response time and accessibility to

these valves after the postulated event.

8. At the meeting with the staff on September 4,1980, it was indicated that a

reliability study was done.to compare the reliability of the proposed con.

ceptual design with the reliability of altemative conceptual oesigns

such as a three train system. We were told that the gain in reliability

of any alternative concept was not significant. Provide the analysis and

results which support the above.

, - , , - , - , - y m - -- y y-4 , w w - , , , .-----e+
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Enclosure 4. .

ARKANSAS NUCLEAR ONE - UNIT 1

EMERGENCY FEEDWATER SYSTEM AUTOMATIC INITIATION AND FLOW INDICATION

INSTRUMENTATION & CONTROL

REQUEST FOR ADDITIONAL INFORMATION
>

1. Provide the basis for not starting P7B (motor driven LFW pump) on a channel

B EFW initiation signal (refer to page 18 of the attachment to the October 15,

1980 letter.

2. It appears that a single failure of the channel A signal would prevent the
.

autcmatic initiation of pump P78 and the opening of steam admission valve

CV-Y2 (refer to Figure 3.1-1). Since the discharge control valves for EFW

pump P7A (CV-X1 & CV-X4- ncr.aally open; fail as is) are controlled via

channel A signal, the only way to control EFW flow to the steam generators

is to close isolation valves CY-2620 & CV-2627 and to open the two normally

closed series cross-connect valves CV-2813 & CV-2814 such that EFW flow is

through the channel B control valves. A discussion of the basis for this

pump / control valve channel configuration should be provided.

3. Furnish schematic diagrams for the motor driven EFW pump and all ac and dc

operated valves in the EFW system.

4. Provide a description of the EFW flow indication channals at A.*:0-1, including

the electrical power supply from which each channel is powered, the independence

bete.een channels, the- type of control room indication provided and the capa-
.

bility for testing this instrum ntation.

5. Provide a description of how physical separation and electrical independence

is maintained within the redundant EFIC logics.

. .
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6. Provide the proposed test frequencies for the EFIC signals and circuits

and the steam generator level channels (proposed and existing).

7. Identify the specific power sources from which each steam generator level

channel is powered.
.

i

S. Furnish logic drawings and electrical schematics for transfer T, (Figure

3.4-2a) showing how the 2' level (one or more RC pumos running) or 20'

level (no RC pumps running) is selected.

-

9. Provide electrical schematics showing circuits used for bypassing ofc

RC pumps, main feedwater pumps, and, SG pressure initiation of EFW.

.

$
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