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Dear Mr. Cahill: b } ( . A ,3
X P. , ..

SUBJECT: RIVER BEND STATION UNIT NOS.1 AND '-/ PEQ'UEST,,

ADDITIONAL INFORMATION "" '

As a result of our review of your application for operating licenses for
the River Bend Station, we find that we need additional infomation
pertaining to FSAR Section 5.4.6 (Reactor Core Isolation Cooling System),
FSAR Section 5.4.7 (Residual Heat Removal), and those electrical and
mechanical portions of the FSAR dealing with power systems. The
specific infomation required is listed in Enclosures 1, 2, and 3 re-
spectively.

Responses to the requested additional infomation should be provided as
soon as possible. Please contact the NRC project manager for your
facility within seven (7) days of receipt of this letter to provide
your planned response date.

Sincerely,

D
A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing

Enclosures:
As stated
.

cc: See next page
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Mr. William J. Cahill, Jr. -
*

Senior Vice President *

River Bend Nuclear Group '

Gulf States Utilities Company
Post Office Box 2951
Beaumont, Texas 77704

. . ATTN: Mr. J.E. Booker
!

'

cc: Troy B. Conner, Jr., Esquire
.

Conner and Wetterhahn
1747 pennsylvania Avenue, NW ~

' Washington, D.C. 20006

Mr. William J. Reed, Jr.
Director ,- Nuclear Li. censing
Gulf States Utilities Company
Post Office Box 2951
Beaumont, TX 77704 -

Stanley Plettman, Esquire
Orgain, Bell and Tucker
Beaumont Savings Building
Beaumont, TX 77701-

Karin P. Sheldon, Esquire
.Sheldon, Harmon & Weiss,
1725 I Street, NW
Washington, D.C. 2000.6

William J. Guste, Jr., Esquire
Attorney General
State of Louisiana .

P.O. Box 44005
State Capitol
Baton Rouge, LA 70804 -

Richard M. Troy, Jr., Esquire '

Assistant Attorney General in Charge
Sta.te of Louisiana Department of Justice
234 Loyola Avenue
New Orleans, LA 70112 *

.
-

A. Bill Beech
Resident Inspector
P.O. Box 1051

.

St. Francisville, LA 70775 -
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ENCLOSURE 1 .
,

440,19 BWR operating experience has shown that the HPCI and RCIC systems have
.

(5.4.6) been rendered inoperable because of inadvertent leak detection isolations

caused by equipment room area high differential temperature signal. The

events occurred when there was a relatively sharp drop in outside temperature.

As noted in Section 5.4.6.1.1.1, and in Table 5.2.8, RBS incorporates

this type of RCIC and RHR (steam) isolation. Provide a discussion of

the modifications-that have bee,n .cn will be made to prevent inadvertent

isolations of this type which affect the availability and reliability of

the RCIC and the RHR systems.

Secondly, provide the trip settings for isolation of the RHR and RCIC

systems due to high area temperature in term of degrees above ambient

temperature.

Also, discuss the method of specification that would be applied. Show

that the setting could not be set too low and cause inadvertent isolation

when the system is needed.

440.20 Describe the provisions used for protection of the RCIC and the RHR

(5.4.6) systems from cold weather in order to assure satisfactory operational

performance. Also, in the assessment, include the standby liquid

control and the control rod drive hydraulic systems and sources of

water (e.g., CST, standby servie water) for all the above systems.
.

.
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440.21 It appears that it is possible for some steam condensate to ramain in the

(~5.4.6) lines leading to the RCIC steam turbine. (This occurs when the steam

isolation valves would be temporarily closed for maintenance). Discuss

whether the amount of liquid can cause damage to the RCIC turbine so that'

the system is incapable of delivering water to the reactor vessel as

required. Also, describe the design modifications you propose to prevent

water hammer effects at the turbine exhaust.

440.22 Identify the most limiting operating condition and specify the NPSH margin

(5.4.6) under this condition. Confirm that RCIC system meets the guidelines of

regulatory guide 1.1 regarding NPSH as specified in SRP 5.4.6.

440.23 Confirm that the RCIC electro-hydraulic system integrated with the

(5.4.6) turbine governing valve is of a safety-grade design (e.g., seismic Category I).

440.24 Describe and provide a drawing for the sparger in the RCIC turbine

(5.4.6) exhaust line.

440.25 We require that the technical-specifications include provision for:

(5.4.6) a) periodic high point venting of ECCS and RCIC discharge lines,

b) flow and functional tests of the TCIC.

440.26 RCIC P&I.D indicates there is a RCIC water leg (jockey) pump to keep system

piping filled and pressurzied. The description of the RCIC system in

Section 5.4.6 contains nomention of the RCIC water leg pump. Explain tb4s

discrepancy and revise appropriate sections of the FSAR as required. In

addition, describe any other design features or operating procedures thatt

preclude water hammer effects at the pump discharge of the RCIC system. '

f .
,
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440.27 Response to the following TMI cction items are $ equired to complete
"

.

. the review of Section 5.4.6.

a) TMI Item II.K.1.22 - Auxiliary Heat Removal. Refer to BWR Owners.

Group position and submit a plant specific response describing RBS design

provisions as given by other BWR Owners,

b) TMI Item II.K.3.13

We request that the applicant submit an acceptable response to the

requirements included in Action Plan item II.K.3.13, possible need

for separation of RCIC and HPCS initiation levels and restart capa-

bility of RCIC on low water level (NUREG-0737).

c) TMI Item II.K.3.15

We request that the applicant submit an acceptable response for Item

II.K.3.15, provisions for preventing inadvertent RCIC system isolation;

1

or trip.

.

.
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ENCLOSURE 2.

'

440.28' Confira that adaquete NPSH margin exists for RHR pumps in all modes-
'(5.4.7)

of operation. Provide your detailed NPSH calculations to demonstrate.

conformance to Regulatory Guide 1.1 for the RHR pumps.
.

440.29 Describe in detail the isolation provisions- to demonstrate that ~ the
(5.4.7)

RHR system (portions which interface with Reactor Coolant Pressure

Boundary) complies with one of the acceptable system isolation require-

ments given in Branch Technical position RSO 5-1 of SRP 5.4.7.

440.30 RBS does not have a containment spray cooling mode for RHR. . What is ,* .

(5.4.7) ~ ~ ~ ~

the function of RHR Lines directed to upper containment pool other

than fil. ling.the pool?

440.31 Numerous systems such as fuel pool cooling and clean-up systems low
(5.4.7)

pressure core spray systemi etc. are cross-connected with.RHR system.

Describe the methods used to assure that the systems cotinected to th6

RHR system will not degrade the reliability of the RHR system.

440.32 "Section 5.4.7.1.5 of the RBS FSAR considered alternate shutdown
(5.4.7)

cooling methods in the event the residual heat removal (RHR) system in

the suction line may not be used because of valve, failure. Valves

in the automatic depressurization system (ADS) are used to transfer
.

fluid (steam, water or a combination of these) from the reactor

vessel to the suppression pool. The RHR system removes the added

heat by cooling water removed from the suppre~ssion pool and injecting

it to the reactor vessel.

.

.
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We require that you cite test results.or submit analysis to demonstrate-

'

that the ADS valves can discharge the fluid flow under the most

limiting conditions when the fluid is all water. Show~that this

alternate method is a viable means of shutdown cooling by comparing

the system hydraulic losses with the available pump hesd. Hydraulic

losses should be provided for each system. component and wherever
.

possibler should be derived from experimental results." How much

time is required to achieve cold shutdown by this alternate method
.. .

assuming one RHR train only is abailable for pool cooling?
.

9

440.33 Operation of t! e RHR system in the steam condensing mode involves
(5.4.7)

partial draining of one or both RHR heat exchangers and introduction

I of reactor steam into initially cold Line and heat exch' angers.-

|

Describe the methods (e.g., valve operation, air introduction, etc.)

and provisions to be used to prevent occurrence of water hammer

during the initiation of operation in this mode, and the change to

the pool cooling mode. When the RHR is used in ihe steam condensing

mode with one or both heat exchangers, can the jockey pump system

fill the lines to the injection valve in the core spray and RHR
.

Lines? If not, what procedures would be used to prevent water hammer

fotLowing startup of the core spray or kHR pump. '

.

Pressure relief valves and lines designed to prevent overpressuriza' tion

of the RHR system are routed outside containment before being returned

to the suppression pool. Discuss design provisions made to mitigate

possible water hammer in these Lines.

.

.

.

9
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ENCLOSURE 3

430-1 -

.

Electrical Section and Mechanical Section

POWER SYSTEMS BRANCH

430.8 Incidents have occurred at nuclear power stations that indicate
(7.0) a deficiency in the electrical control circuitry design. These
(8.0) incidents included the inadvertent disabling of a component

by racking out the circuit breakers for a different component.

As a result of these occurrences, we request that you perform
a review of the electrical control circuits of all safety-
related equipment at the plant, so as to assure that disabling
of one component does not, through incorporation in other
interlocking or sequencing controls, render other components
inoperable. All modes of test, operation and failure should
be considered. Verify and state the results of your review.

Also your procedures should be reviewed to ensure they provide
tirat, whenever a part of a redundant system is removed from
service, the portion remaining in service if functionally tested
immediately after the disabling of the affected portion.
Verify that your procedures include the above cited provisions.

430.9 There is a discrepancy in circuit bresker numbers in FSAR
(8.1) Figures 8.1-4 and 8.1-6. On Figure 9.1-4, the two breakers

between bus INNS-SWG 18 and bus 1NN-SWG IC are numbered 20 and
66 but on Figure 8.1-6 the scro two breakers are respectively
numbered 28 and 24. Also on Figure 8.1-6 circuit breaker 05
on 4.16 kV bus 1NN-SWG 1A was omitted. As shown on Figure
8.1-4, this circuit breaker provides alternate power to bus
1 ENS * SWG 18. Review the drawings and issue corrected
drawings for the FSAR.

430.10 In section 8.1 you state that Figure 8.1-2 (1985 Ulity Grid)
(8.1) will be provided in a future amendment. This information is

required for operating license evaluation. Provide figure
and amend your FSAR accordingly.

430.11- Supplement FSAit Table 8.1-2 by listing Branch Technical Positions
and referencing appropriate FSAR sections where conformance is
discussed.

430.12 The infonnation provided in a.2.1.1 of the FSAR and referenced
(8.2) Figures 8.1-5, 8.2-2 and 8.2-4 fail s. to- prc vide sufficient

information on the transmission lines that originate or
terminate at the 230 kv or 500 kv switchyards. Provide a
description, supplemented by drawing, which show the routing,
separation, crossovers and completion dates of planned lines.
Our concern is that a falling tower or transmission line may

J



~~ '' '""-'

_. . . _ _ . _ . . . . . _ _ _ . . _ _ . _ . _

8 i

.
-

430-2
,

reduce the sources of offsite power to less than the
requirements of GDC 17. ~ Additirially on the provided |
figures, indicate the capacity of each transmission line and '

separately discuss the control room indication provided to
monitor the offsite power system. If this information is
provided in the FSAR, reference the FSAR location where it
is ir:luded

430.13 In FSAR section 8.2.1.1, you describe the initial and future
(8.2.1) design of the 500 kv switchyard and state that Figure 8.1-7

shows the present and futera design. The description on
on pages 8.2-2 is consistent with Figure 8.1-7, however, i

the description provided as to the number of breakers and i
breaker position on page 8.2-4 conflict with the above. [Amend your FSAR and figures to provide the correct
infomation.

430.14 FSAR section 8.2.1.1 describes the switchyard, switchyard
(8.2.1) breakers and protective relaying. This description fails

.

to provide sufficient information for evaluation. Expand |your FSAR discussion to include the following.
|

(1) The types of relaying used for primary and backup
protection of all lines terminating in the switchyards.
Include figures that show this relaying.

,

(2) Justification for using a single non-Class lE dc (battery) i

source to supply redundant protection for the 230 kv and
!500 ky switchyard relay and control systems.

(3) A listing of all operating stations for switchyard ,

breakers. !

(4) Switchyard breaker accumulator capacit
operate breakers with a loss of power)y (ability to |

|
.

,

(5) Operator action required upon loss of control or motive
power to perfom switching operations from local
stations.

(6) Periodic testing of switchyard batteries.

(7) Routing and separation of control power to switchyard |
equipment.

(8) Indication of bypassed or deliberately induced inoper-
| ability of the offsite power protection system as
I recommended by Regulatory Guide 1.47.

i

t
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.

430.1 5 In FSAR section 8.2.1.3, under tests and inspections, you
(8.2.1) state that your periodic test program takes into consideration

the intent of Regulatory Guide 1.22 and GCC 18 and 21. This
is an arbitrary statement. We require that you either conform
to this criteria and provide discussion on confonnance or
take exception to specific items and provide justification on
how your program meets or exceeds this criteria. Amend your
FSAR accordingly.,

430.1 6 Section 8.2 of your FSAR does not describe or provide drawings
indicating clearances between the preferred and station service
transformers. Our concern is that a fire or oil spills from
one transformer may effect the operability of others. Provide
a detailed discussion, with drawings, on the arrangement of
the preferred and station service transformers.. installed
fire barriers, fire suppression systems, oil retention curbs
and drainage system. If this infonnation is provided in other
section(s) of the FSAR, reference that section(s).

430.17 Section 8.2.2.2 of the FSAR discusses grid stability. Your
(8.2.2) discussion and grid stability analysis is not complete.

Provide the following additional information.

(1) Load flow and stability figures to show the following:

(a) Loss of largest generating station
(b) Loss of largest load
(c) Loss of most critical transmission line or

right-of-way if insufficient clearance exist
between lines or transmission towers.

Your stability analysis should also consider all
conditions that could arise from the loss of any of the
above or the failure of any remote switchyard, substation,
breaker, etc., to function properly and clear faults.

430.18 FSAR section 8.3.1.1.3.2 describes the fast and slow transfer
(8.3.1) of auxiliary busses INPS-SWGR-1 A and INPS-SWG-1B from

normal to preferred sources'. Expand your description to
cover the circumstances under which a slow and fast transfer'

will occur.

430.19 FSAR section 8. 3.1.1. 3. 2 describes the auxiliary power system
(8.3.1) and the routing of power feeders to peripheral areas. Your

description references Figure 8.1-4. This figure is not
in agreement with your discussion. Correct the above figure
or reference and provide the correct figure or drawing where
this information is included. Additionally, expand your
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description on the 13.8 kv, 4160 V and 480 V split bus
design to indicate the means of providing power to the
busses, any automatic transfers between power sources, and
the interlocks provided to prevent paralleling of redundant
power supplies to these buses.

430. 20 FSAR section 8.3.1.1. 3. 3 describes the power supplies to
(8.3.1 ) switchgear INNS-SWGR 1A, 18 and IC. These switchgear are

used to provide normal and alternate power to the HPCS
bus and provide alternate power to standby busses "A" and
"B". Expand your description to cover all manual and
automatic transfers and associated interlocks for the

| breakers and disconnects that are associated with :onnecting
! the normal station service or preferred station service power

to switchgear INNS-SWGR 1A, 18 and IC. Additionally verify
Ma*. the nomal and preferred supply transformers associated with
onese power sources will not be overload as a result of these
trans fers. Amend your FSAR accordingly.

430,21
BRANCH TECHNICAL POSITION PSB 1

(8.3) ADEQUACY OF STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES

A. BACKGROUND

Events at the Millstone station have shown that adverse
effects on the Class lE loads can be caused by sustained
low grid voltage conditions when the Class lE buses are
connected to offsite power. These low voltage conditions
will not be detected by the loss of voltage relays (loss
of offsite power) whose low voltage pickup settings is
generally in the range of .7 per unit voltage or less.

The above events also demonstrated that improper voltage
protection logic can itself cause adverse effects on the
Class lE systems and equipment such as spurious load
shedding of Class lE loads from the standby diesel
generators and spurious separation of Class lE systems
from offsite power due to normal motor starting transients.

A more recent event at Arkansas Nuclear One (ANO) station
and the subsequent analysis performed disclosed the
possibility of degraded voltage conditions existing on
the Class lE buses even with normal grid voltages, due
to deficiencies in equipment between the grid and the
Class lE buses or by the starting transients experienced
during certain accident events not originally considered
in the sizing of these circuits.

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



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

.

t O|

'

,

,

430-5,

B. BRANCH TECHNICAL POSITION

1. In addition to the undervoltage scheme provides to
detect loss of offsite power at the Class 1E buses,
a second level of undervoltage protection with time
delay should also be provided to protect the Class
1E equipment; this second level of undervoltage
protection shall. satisfy the following criteria:

(a) The selection of undervoltage and time delay
sepoints shall be determined from an analysis
of the voltage requirements of the Class 1E
loads at all onsite system distribution levels;

(b) Two separate time delays shall be selected for
the second level of undervoltage protection based
or, the following conditions:

(1) The first time delay should be of a duration
that establishes the existence of a sustained
degraded voltage condition (i.e., something
longer than a motor starting transient).
Following this delay, an alarm in the control
room should alert the operator to the degraded
condition. The subsequent occurrence of a
safety injection actuation signal (SIAS) should
immediately separate the Class 1E distribution
systen from the offsite power system.

(2) The second time delay should be of a limited
duration such that the permanently connected
Class IE loads will not be damaged.
Following this delay, if the operator has
failed to restore adequate voltages, the
Class lE distribution system should be
automatically separated from the offsite
power system. Bases and justification must
be provided in support of the actual delay
chosen.

(c) The voltage sensors shall be designed to satisfy
the following applicable requirements derived
from IEEE Std. 279-1971, " Criteria for Protection
Systems for Nuclear Power Generating Stations":

(1) Class lE equipment shall be utilized and shall
be physically located at and electrically
connected to the Class 1E switchgear.

i
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!,

(2) An independent scheme shall be provided for ' !

each division of the Class lE power system.
;

(3) The undervoltage protection shall include
coincidence logic on a per bus basis to i

preclude spurious trips of the offsite
power source;

;

(4) The voltage sensors shall automatically
initiate the disconnection of offsite power
sources whenever the voltage setpoint and i

time delay limits (cited in item 1.b.2 above)
have been exceeded.

(5) Capability for test and calibration during ;

power operation shall be provided.

(6) Annunciation must be provided in the control ;
room by any bypasses incorporated in the ;
design. '

(d) The Technical Specifications shall include limiting
'

conditione for operations, surveillance require-
ments, trip setpoints with minimum and maximum

ilimits, and allowable values for the second-level
voltage protection sensors and associated time ,

delay devices.

2. The Class 1E bus load shedding scheme should automatically '

prevent shedding during sequencing of the emergency loads 8

to the bus. The load shedding feature should, however, ;
be reinstated upon completion of the load sequencing action.
The technical specifications must include a test require-
ment to demonstrate the operability of the automatic
bypass and reinstatement features at least once per 18 !months duri.ng shutdown. ;

In the event an adequate basis can be provided for retaining I
the load shed feature during the above transic..t conditions,
the setpoint value in the Technical Specifications for the
first level of undervoltage protection (loss of offsite
power) must specify a value having maximum and minimum
limits. The basis for the setpoints anu limits selected
must be documented.

.

6

I
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t

:

3. The voltage levels at the safety-related buses should :

be optimized for the maximum and minimum load conditions *

that are expected throughout the anticipated range of
'

voltage variations of the offsite power sources by *

appropriate adjustment of the voltage tap settings of
the intervening transformers. The tap settings |'

selected should be based on an analysis of the voltage
iat the terminals of the Class 1E loads. The analyses '

performed to determine minimum operating voltages should
typically consider maximum unit steady state and
transient loads for events such as a unit trip, loss of t

coolant accident, startup or shutdown; with the offsite t

power supply (grid) at minimum anticipated voltage and :only the offsite source being considered available.
!Maximum voltages should be analyzed with the offsite ;

power supply (grid) at maximum expected voltage
.

concurrent with minimum unit loads (e.g. cold shutdown, !

refueling). A separate set of the above analyses [should be performed for each available connection to j
the offsite power supply. ;-

:

4. The analytical techniques and assumptions used in the fvoltage analysis cited in item 3 above must be verified '

by actual measurement. The verification and test i

should be performed prior to initial full power reactor' operation on all sources of offsite power by: j
(a) loading the station distribution buses, including !

all Class lE buses down to the 120/208 y level , !
to at least 30%; i

l

(b) recording the existing grid and Class lE bus voltages !and bus loading down to the 120/208 volt level at t

steady state conditions and during the starting of :

both a large Class lE and non-Class lE motor I(notconcurrently);
{

b
Note: To minimize the number of instrumented

locations, (recorders) du' ring the motor
.starting transient tests, the bus |

voltages and loading need only be recorded !

on that string of buses which previously :
showed the lowest analyzed voltages from !

item 3 above. '
,

i

,

b

!

!

_ _ _ _ _ , ._ _ _ _ _ _ _ _ _ _ . . _ _ . , _ _ _ _ _ _ . _ _ . _ _ , _ _ _ - _ _ . _
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430-8,

;

i

(c) using the analytical techniques and assumptions iof the previous voltage analysis cited in item :

3 above, and the measured existing grid voltage !
and bus losing conditions recorded during i
conduct of the test, calculate a new set of j
voltages for all the Class lE buses down to the [120/208 volt level; '

!

(d) compare the analytically derived voltagc values:
,

'
against the test results.

}

With good correlation between the analytical results
iand the test results, the test verification requirement :

will be met. That is, the validity of the mathematical !
'

model used in performance of the analysis of item 3
.will have been established; therefore, the validity |of the results of the analyses is also established. ;

In general the test results should not be more than ;
3% lower than the analytical results; however, the
difference between the two when subtracted from the i

voltage levels determined in the original analysis !

should never be less than the Class 1E equipment - jrated voltages. ;
4

!,

430.22- Section 5.6.2.2(1) of IEEE-387-77 (endorsed by Regulatory Guide [,

] (8.3.1) 1.9 Revision 2) requires that an emergency demand start-diesel '

i signal shall override all other operating modes and return :' control of the diesel-generator unit to the automatic control '

system. The description of your design is insufficient to i
I, assess whether your design meets this requirement. Verify i

that your design meets this requirement and provide a revised i

description in sufficient detail to permit independent !
evaluation of this design capability. ;

-|
|

The following discussion and reconsnendations are presented for ;

! your consideration:

A design which does not meet the above cited requirement would :

necessitate operator action, of varying levels of complexity
depending on the circumstances, in order to enable a diesel -

generator (D/G) in the test mode to respond to a bona fide
,

emergency demand signal such as Lo s of offsite Power (LOOP),
iSafety Injection (SI), or simultaneous SI and LOOP. The :

: concern here is the high probability of human failure under i

these stress conditions, and the possible consequent :
disabling of a D/G or other action which degrades safety

|margin at a time when it is most needed. :
:

!

!
;'
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Each D/G must be periodically tested at a frequency as speci-
fied in R. G.1.108. This test frequency is nonnally once per
month but could be as high as once every three days. The dura-

.

tion of each test is one hour. During a normal successful l

test the D/G would be seque . ;ially in the following states: i

starting, running disconnected ft om its bus, running loaded
on its bus, tripping and coasting to a stop. However during
almost all of the one hour test period the D/G is loaded on
its bus with the governor operating in the droop moda, and the
load carried by the diesel engine is a function of governor
speed setting and the speed droop setting. 6

During any of the above cited test states, a D/G start signal
should return control of the D/G to the automatic control
system, thereby enabling it to respond automatically to an
emergency demand signal (SI or LOOP) without need for any
operator action. Designs providing this capability have
already been implemented in some nuclear plants. Such de-
signs include the following features:

On receipt of a SI signal:

(a) The 0/G breaker (if closed) is tripped.

(b) The 0/G, if running rurains running, or is started, and
remains operating shifting automatically the governor
from " droop" to "isochronous" mode and the voltaoe

i
regulator to automatic mode.

(c) The D/G protective trips are bypassed per design. !

(d) The offsite power feed breaker remains closed and ESF
loads are connected to the bus per design. ;

i

On receipt of a LOOP signal following an SI signal:

(a) The offsite power feed breaker is tripped.
t

(b) Loads are shed from the bus per design.

(c) The D/G breaker is closed connedting the D/G to the
bus per design.

(d) ESF loads are sequenced to the bus per design.

_ _ _ _ _ _ _ _m - _a - +- -e * - y- ' - - - m --
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| On receipt of simultaneous SI and LOOP signals:

(a) The D/G breaker (if closed) is tripped (on SI signal).
I

(b) The 0/G, if running remains running, or is started, and
remains operating, shifting automatically the governor
fmm " droop" to "isochronous" mode and voltage regulator'

to " automatic" mode.

(c) The offsite power feed breaker is tripped.

(d) Loads are shed from the bus per NL*g/l,
.

(e) The D/G protective trips are bypasse.d per dast 3n,

(f) The D/G breaker is closed connectirg the C/G to the bus
per design.

(g) ESF loads are sequenced to the t's pet %; ion. '

On occurrence of a LOOP cendf-ica while a D/G is on tist and conn-
ected to its bus, a LOOP sipf'. vCJld probhdly not be generated.
because the D/G would attoTtot 9 vrovide power to the bt1 and
to the offsite system thqvgh ife. closed offsite power feed breaker.
In this case, the D/G br*aker wt 5e relied upon to trip oa

.

overcurrent or underfrequer.G i. Thh would deenergize the outthereby pmducing a LOOP sf ynt In this case:

(a) The offsite power fee 1 breaker is tripped.

(b) The D/G remains run#ag, shiftieg autornscicat?; tk 4)wre.or
from " droop" to "isockenmus" g;2 ari W vcitage reguNbr
to " automatic" mde .

(c) Loads are shed fram tM bus per 5 ign.

(d) The D/G proteciive trips GN bypessed 'per design.

(e) The 0/G breaker is closed wer1tv] the C/s .'2 the bus.

per design.

(f) The shutdwn loats are cenri:G.ed to e,i bus ;er design.

(g) On occurrence of a U1P cond!ttan Aile a D/G is on test
but is not connecteC t.o its t:c, a L609 nignal will be
generatedimmediately(fi, a,9d this shouFd Mitiate iCoseiactions (a) through
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430.23 Diesel generator alarms in the control room: A review of
(8.3) malfunction reports of diesel generators at opercting nuclear i

plants has uncovered that in some cases the information available
to the control room operator to indicate the operational status :
of the diesel generator may be imprecise and could lead to
misinterpretation. This can be ca sed by the sharing of a single ;

annunciator station to alarm conditions that render a diesel .

generator unable to respond to an automatic emergency start i

signal and to also alarm abnormal, but not disabling, conditions. i
Another cause can be the use of wording of an annunciator window

i
;

that does not specifically say that a diesel generator is ;inoperable (i.e., unable at the time to respond to an automatic ~

emergency start signal) when in fact it is inoperable for that
purpose.

L
Review and evaluate the alarm and control circuitry for the diesel !generators at your facility to determine how each condition that,

!
renders a diesel generator unable to respond to an automatic emergency ;start signal is alarmed in the control room. These conditions

!include not only the trips that lock out the diesel generator start
and require manual reset, but also control switch or mode switch

i

positions that block automatic start, loss of control voltage,
insufficient starting air pressure or battery voltage, etc.
This review should consider all aspects of possible diesel generator ;
operational conditions, for example test conditions and operation !

from local control stations. One area of particular concern is
;the unreset condition folowing a manual stop at the local station
iwhich terminates a diesel generator test and prior to reseting !

the diesel generator controls for enabling subsequent automatic
!operation.
i

Provide the details of your evaluation, the results and conclusions, I
j and a tabulation of the following infomation.

t

(a) all conditions that render the diesel generator incapable of
responding to an automatic emergency start signal for each |
operating mode as discussed abovet !

|:

! (b) the wording on the annunciator window in the control room that
,

is alamed for each of the conditions identified in (a); '

(c) any other alarm signals not included in (a) above that also !

3cause the same annunciator to alarm;
,

(d) any condition that renders the diesel generator incapable of |responding to an automatic emergency start singal which is not !alarmed in the control room; ;

(e) why items 1R through 1N in section 8.3.1.1.4.1 do not actuate
!a diesel generator inoperative alarm; and
,

'

(f) any proposed modifications resulting from this evaluation. ~i

,

;

I
'

. . - . ,- . . . .. ._ . . _. -
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430.24 ~ In FSAR sections 8.3.1.1.4.1 and 8.3.1.1.4.2 and table 1.8-1
1.8 (Regulatory Guide 1.9) you describe the protection syItems for

,

8.3.1 the HPCS and standby diesel generators. Your description is not |in sufficent detail to permit an independent evaluation.
!

Specifically, are all parameters that are bypassed under accident ;

conditions alarmed in the control room. If a single alarm is '

used it must have reflash capability. Amend your FSAR to show
how this criteria is met and how the operator is made aware ;

of alarms on bypassed pa'rameters.
;

430.25- FSAR subsection 8.3.1.1.4.1.1 Item 6 states that the standby i
8.3.1 diesel ge serator set is capable of being started and stopped ;

manually from the main control room as well as from the standby i

diesel generator control room near the engines. Provide a |written description of the transfer scheme showing location cif
all control switches along with diagrams that show how the control ;

,

of the diesel generators is transferred from the main control i

room to the standby diesel generator room. ;

430.26 Your discussion of electrical penetrations in Section 8. 3.1.1. 4. 3
8.3.1 of the FSAR does not provide sufficient information for evaluation

We require the following requirements of IEEE standard 279-1971
must be satisfied with regard to the protection of the electrical j

,

penetrations: ;

1. the system shall, with precision and reliability automatically '

disconnect power to the penetration conductors when currents
through the conducters exceed the established protection limits j

.

2. All primary and backup breaker overload and short circuit !
protection systems. shall be qualified for the service environ- ?

4 ment including seismic. However the seismic oualification
a

for non-class lE circuit breaker protection systems should ;

as a minimum assure that the protection systems remain !

operable during an operating basis earthquake. In addition, |
the non-class lE circuit breaker and protection system shall ;
be of high quality. j

3. The circuit breaker protection system trip set points and '

breaker coordination between primary and backup protection
shall have the capability for test and calibration. Provisions ,

for test under simulated fault conditions should be provided. |
,

For designs where protection is provided by a combination of
a breaker and a fuse or two fuses in series, provisions shall
be provided for non-destrictive testing of fuses. ;

,

i

4. No single failure shall cause excessive current in the penetration '
,

conductors which will degrade the penetration seal. ;

i
l ;
'

i

!
I

i
,

i |
1

. . . - - - - .-. . . .

!
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5. Where external control power is needed for tripping breakers,
signals for tripping primary backup breakers shall be
independent, physically separated and powared from separate
sources.

|

Provide response to address the above and additionally provide i

time-current coordination cugves for each size penetration.
Thesc curves shall include I't penetration and cable rating curves
for instantaneous, long and short time overcorrent trips provided ;

by primary and backup protective devices.. Include a single !
line diagram which shows circuit configuration and breaker !

coordination in addition to the provided curves. ;

430.27 FSAR section 8.3.1.1.6.2 states that protection of Class 1E
8.3.1 equipment is secondary to a cident mitigation and safe shutdown of

the plant. Trip circuits actuate only to prevent catastrophic i

failure which could augment rather than mitigate an undesirable ;

circums tance. Provide an example at each voltage level that
shows the protection level for the Class lE equipment as compared i

to the full load rating of the equipment.

430.E On page 8.3-44 of the FSAR, the paragraph describing compliance |8.3.1 with Regulatory Guide 1.62 states that the HpCS system can be !
controlled from an external location. Provide a description of ,

the external control panel and its location.

430.29 FSAR Subsection 8.3.1.4.4.1, page 8.3-59, states that Class lE I

8.3.1) splices will be used inside the reactor building. Proivde informa-
tion on the cMteria to be used in detarmining where splices will ;

be installed and how each splice will be qualified for use in the
field. Describe the procedure that will verify the splices in i
the field. '

430.30 Your discussion of the uninterruptable power supply system does not }G.3.1 provide sufficient information for evaluation. Provide a single j
line diagrm that shows each of the seven systems, their sour:es

:of power and assigned loads. If this information is included in '

the FSAR reference the section(s) where it can be located.
,

430.31 In F3AR table 1.8-1 and FSAR Section 8.3.1.1.5.2 you discuss
1.8.1 qualification tests for the standby diesel generators and take
8.3.1 exception to the sequence prescribed in Regulatory Guide 1.9. ,

You state that the sequence described in IEEE standard 387-1977
paragraph 6.3.l(1) and (2) provide a more rigorous test than
the sequence listed in Regulatory Guide 1.9. The sequence in i

IEEE standard 387 was modified by the NRC to require a sequence !

in the 24 hour load test that closely resembles that seen by the
diesel genrators under accident conditions. Amend your FSAR to :

,

show complTce with Regulatory Guide 1.9 or provide a detailed !analysis sstification thatyour sequence of testing will provide3
,

a more rt tic and rigorous test of the diesel generators.
I

*

I

._______ _ _ _______ _ _ _ _ _ _ ,.
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430.32 In FSAR Section 8.3.1.1.3.6.1.1 you state that additional
(8.3.1) maintenance is required on the standby diesel generator under the

2 hour overload rating condition. IEEE standard 387-1977 states
that diesel generators shall Le capable of supplying the 2 hour
rated load for 2 hours of any 24 hour period without reducing

i

,

the maintenance requirement of the continuous rating (8760 hrs.). '

Amend your FSAR statement or provide justification for your position.

430.33 Concerning Regulatory Guides 1.93 and 1.108 we will require that
(8.3.1) the final technical specifications for this station include the
(16.0) applicable provisions of these regulatory guides. Accordingly,

verify that these specifications will include these provisions
or if applicable explicitly identify any exceptions.

430.34 IEEE Standard 308-1974 section 5.2.1 and 5.3.1 requires that indica- -

8.3.1 tion be provided to identify the actuation of protective devices.
Describe how your design meets this criteria. If the information
is provided in the FSAR reference the section(s) where this

-

information is included.

430.35 In FSAR Section 8.3.1.1.6:1 you describe the Class lE motors
8.3.1 used at River Bend. FSAR Section 8.3.1.2.2.1 additionally describes

compliance with Regulatory Guide 1.9 and indicates that the diesel
generator minimum voltage will not fall below 80% during load

-

sequencing. Expand your FSAR description to indicate that all
Class 1E motors will start and operate at voltage levels down
to 801. of normal voltage without affecting performance or equip-
ment life.

430.36 In your discussion of conformance to Regulatory Guide 1.9 you state
8. 3.1. 2. 2.1 that the standby diesel generators are capable of accepting dis-

,

connection of the largest single load without exceeding 110% ;
of normal speed and thus precluding inadvertant overspeed tripping. [
This is not acceptable. We :equire that the diesel generators
shall be capable of accepting disconnection of the continuous
rating load without causing the speed of the unit to attain the i

overspeed trip setpoint in accordance with IEEE standard 387
section 6.3.1.(3) and Regulatory Guide Position C.4. Amend your i
FSAR accordingly.

|

f

I
!

|

!

I

I
,

. - . -
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430.37 * Provide the following information on the HPCS and standby diesel !
(8.3.1 ) engines, generators and HPCS motor and pump: I

1. manufacturer :
2. type !
3. horsepower ;

If this information ispprovided in other sections of the FSAR
reference that section. t

;
,

430.38 Your FSAR fails to fully address conformance of the HPCS and i

(8.3.1) emergency diesel generators with Regulatory Guide 1.108. !
Specifically address the followh or provide FSAR location (s) ;

that contains this information:
)!
,

1. Emergency override of test mode position C.1.b(3)
|2. First out alarm for protective trip position C.1.b(5) i

(You indicate in Table 1.8-1 that this feature is not incorporated
in your design but provide no reason or justification for not |including, it)

|
3. Switching fuel oil supply position C.2.A(7)

4. 69 Consecutive valid start tests position C.2.A(9). FSAR
Section 8.3.1.2.2.1 discusses qualification tests at Shoreham

ifor the standby diesels and NED0 report 10905 test for the
:

HPCS diesels but no discussion is provided on required pre- t

operational tests.

430.39 In your discussion of conformance to Regulatory Guide 1.9. position
,

;8.3.1.2.2.1 5 you cover test that may be disregarded as a valid test. Item b
(maintenance test) conflicts with the guidance provided in |
Regulatory Guide 1.108 position C.2.d.(7). If your discussion is-

intended to cover actual maintenance or trouble shooting then you
;are correct in stating it would not be considered a valid start. ;

However, diesel cranking or venting procedures which lead to discovery !of a problem that would have prevented a successful staft and ;

loading, it then must be considered a valid start. Additionally, !testing conducted to verify com6ated corrective maintenance is
!also considered a valid start. Clarify your statement. Additionally

clarify item "d" as to the meaning of loading in excess of required ;
1

load. Is the required loading meant to be loading for. a specific :test or loading in excess of the units rating.

430.40 In your discusson of conformance to IEEE standard 387-1977 you !8.3.1.2.2.2 state that the HPCS diesel generator will carry the design load i

for 2000 hours. In table 8.3.3 you show the total running load |to be 2085 Kw. Clarify your meaning of design load and ability to :
carry it for 2000 hours. !,

|
:
!

f

!

|

|
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430.41 In sections 8.3.1.3, 8.3.1.4 and Table 1.8-1 you discuss conformance
(8.3.1) to Regulatory Guide 1.75. Your discussions fail to address the following !
(8.1) specific items in sufficient detail for independent evaluation.

Provide a detailed discussion of the following: *

1. Non-class 1E circuits that share enclosures (a defined by IEEE ,

Standard 384-1975, section 3) with class IE circuits.i

2. How non-class 1E circuits were qualified to prevent them from
becoming associated circuits. |

3. Means of separation used to prevent instrumentation circuits
from becoming associated circuits.

|
4. Means used to provide separation of redundant circuits in

,confined spaces such as unventilated cable tunnels.

5. Separation provided in areas where conduits pass over non-
enclosed trays. *

6. The need to consult references to identify cable train or load
group assignment is not acceptable. Regulatory Guide 1.75
position C.ll states that the method of identification should ,

be simple and preclude the need to consult references.

7. Identification of associated circuits.

8. Identification of non-class lE loads powered from Class lE
sources that are not automatically disconnected on a LOCA' <

signal. If any exist, discuss the means of isolation used in,

,

your design and verify that these circuits will not degrade
the class lE power supply. (Acceptable solutions are: two

, breakers in series or breaker and fuse).
<

/ 9. In FSAR table 1.8-1 you state that the distance for marking
,

cable is 15 feet. This statement conflicts with your discussion t
'

in FSAR Section 8.3.1.3.1 and the requirements of Regulatory
Guide 1.75 position c.10 which establishes a distance of 5

|feet. Correct this FSAR descrepancy. (This labeling shall ;

be accomplished prior to installation or an audit will be
!required. ;

10. Cable splices in raceways. [

11. Slack provided at building interfaces to allow building motion
under DBE conditions.

:

12. Cables in cable spreading areas limited to control and instru-,
,

I mentation cables only. If power supply cables transit
i this area they should be in conduit or enclosed raceways.

;

\
. - _ - - _ - _ _ - . - .-. -- . - - -
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|
| 430.42 In FSAR Section 8.3.1.1.3.6.2.1 you discuss the HPCS 125V de system i

| (8.3.1) and state that the HPCS battery charger is designed to carry the
! continuous load in addition to supplying the normal charging current.
| Provide the equipment rating for the HPCS battery charger and .

i HPCS battery discharge profile figure. Additionally show that the I

i charger has the capability to supply all connected loads and
recharge the battery and state the time required to perfonn this -

recharge with a fully discharged battery. '

430.43 Provide the descriptive namer for the Engineered Safety Features ;

(8.3) Loads shown in Table 8.3-2.
|t

430.44 Detailed reviews of electrical control circuitry associated with *

(8.3) the safety systems of nuclear stations shows that these circuits [
may differ from station to station, in that, for some stations -

these control circuits are arranged so that an accident signal
will override a test mode condition whereas in other stations t

(due to those circuits) the test mode condition will take prece- !
dence. In this regard, identify any redundant electrically -

controlled components in the River Bend design whereby an '

accident signal will not override a test mode condition. Also, :

for each component so identified, provide technical information !
which supports the adequacy of this design feature.

430.45 Concerning the emergency load sequencers which are associated with |
(8.3) the offsite and onsite power sources we require that you either

provide a separate sequencer for offsite and onsite power (per ;

,

electrical division) or a detailed analysis to demonstrate that '

there are no credible sneak circuits or common failure modes in
the sequencer design that could render both onsite and offsite power
sources unavailable. In addition, provide information concerning
the reliability of your sequencer and reference design detailed
drawings.

!

430.46 Provide a listing of all Class lE switchgear and 4160V switchgear [(8.3) used to power Class lE switchgear (by bus nomenclature) within
the design and specifically address the source of control power [

| to each. This is needed to facilitate an independent review of !
how your emergency power system design meets the single failure !
criterion and to determine the extent of loss due to postulated !

failures.

430.47 Provide a listing of all motor operated valves within your design i

(8.3) that require power lockout -in order to meet t|.a single failure
;

criterion and provide the detail: of your design that accomplish '

this requirement. (reference BTP-ICSB-4 and BTP-ICSB 18).

.

t
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430.48 Recent experience with Nuclear Power Plant Class 1E electrical
(8.3.1) system equipment protective relay applications has established that relay

trip setpoint drifts associated with conventional type relays have
resulted in premature trips of redundant safety-related system
pump motors when the safety system was required to be operative.
While the basic need for proper protecti m for feeders / equipment
against permanent faults is recognized, it is the staff's position
that total non-availability of redundant safety systems due to
spurious trips in protective relays is not acceptable.

Provide a description of your circuit protection criteria for
safety systems / equipment to avoid incorrect initial setpoint
selection and the above cited protective relay trip setpoint
drift problems.

430.4g. It has been noted during past reviews that pressure switches or
(8.3) other devices were incorporatcd into the final actuation control '

circuitry for large horsepower safety-related motors which are
used to drive pumps. These switches or devices preclude automatic
(safety signal) and manual operation of the motor / pump combination
unless permissive conditions such as lube oil pressure are satisfied.
Accordingly, identify any safety-related motor / pump combinations
which are used in the River Bend design that operate as noted
above. Also, describe the redundancy and diversity which are
provided for the pressure switches or permissive devices that
are used in this manner.

430.50 Identify all electrical equipment, both safety and non-safety,
(6.3) that may become submerged as a result of a LOCA. For all such
(3.3) equipment that is not qualified for service in such an environ-

ment provide an analysis to determine the following.

1. The safety significance of the failure of this electrical
equipment (e.g., spurious actuation or loss of actuation
function) as a result of flooding;

2. The effects on Class lE electrical power sources serving this
equipment as a result of such submergence; and

3. Any proposed design changes resulting from this analysis.

430.51 Provide the results of a review of your operating, maintenance,
(8.3) and testing procedures to determine the extent of usage of jumpers

or other temporary forms of bypassing functions for operating,
testing, or maintaining of safety-related systems. Identify and
justify any cases where the use of the above methods cannot be
avoided. Provide the criteria for any use of jumpers for testing.

:
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!
430.52 Explicitly identify all non-class lE electrical loads which are

!(8.3) or may be powered from the Class lE ac and de systems (refer '

to Table 8.3-7). Also, for each load identified provide the horse-
3power or kilowatt rating for that load and also identify the !

corresponding bus number from which the load is powered. '

430.53 Operating experience at certain nuclear plants which have two [(8.3) cycle turbocharged diesel engines manufactured by the Electro- t

~
motive Division (EMD) of General Motors driving emergency i
generators has shown a significant number of turbocharger mechant- ;
cal gear drive failures. The failures have occurred as the result ;
of running the emergency diesel generators at no-load or light-

,

load conditions for extended periods. No-load or light-load '

operation could occur during periodic equipment testing or during |

accident conditions with availability of offsite power. When
,

this equipment is operated under no-load conditions insufficient !

exhaust gas volume is generated to operate the turbocharger. ;
As a result the turbocharger is driven mechanically from a gear
drive in order to supply enough combustion air to the engine '

to maintain rated speed. The turbocharger and mechanical drive
,

gear normally supplied with these engines are not designed for i

standby service encountered in nuclear power plant application
where the equipment may be called upon to operate at no-load or -!

,

light-load condition and full rated speed for a prolonged period. |
The EMD equipment was orignally designed for locomotive service !
where no-load speeds for the engine and generator are much lower !

than full-load speeds. The locomotive turbocharged diesel hardly [
ever runs at full speed except at full load. The EMD has strongly i

recommended to users of this diesel engine design against operation (at no-load or light-load conditions at full rated :: peed for i

extended periods because of the short life expectancy of the turbo- .

charger mechanical gear drive unit normally furnished. No-load
or light-load operation also causes general deterioration in any

,

:
-

diesel engine. !

|
To cope with the severe service the equipment is normally subjected i
to, and in the interest of reducing failures and increasing the :
availability of their equipment, EMD has developed a heavy duty ;
turbocharger drive gear unit that can replace existing equipment. !This is available as a replacement kit, or engines can be ordered j

i

with the heavy duty turbocharger drive gear assembly.
;

|

To assure optimum availability of emergency diesel generators on (demand, applicants who have on order or intend to order emergency j
generators driven by two cycle diesel engines manufactured by EMD ;
should be provided with the heavy duty turbocharger mechanical

idrive gear assembly as recommended by EMD for the class of service
encountered in nuclear power plants. Confirm your complicance
with this requirement. ,

.

!

!
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430.54 Provide a detailed discussion (or plan) of the level of training {.(8.3) _ ._ proposed for your operators, maintenance crew, quality assurance, !

fand supervisory personnel responsible for the operation and main- ,

tenance of the emergency diesel generators. Identify the number
!and type of personnel that will be dedicated to the operations !

and maintenance of the emergency diesel generators and the number !
and type that will be assigned from your general plant operations j
and maintenance groups to assist when needed. :

t

In your discussion identify the amount and kind of training that i
will be received by each of the above categories and the type of>

ongoing training program planned to assure optimum availability {
,

of the emergency generators.
t

Also discuss the level of education and minimum experience require-
ments for the various categories of operations and maintenance

;
personnel associated with emergercy diesel generators, i

430.55 Periodic testing and test loading of an emergency diesel generator 5

(8.3) in a nuclear power plant is a necessary function to demonstrate j

the operability, capability and availability of the unit on demand. !
Periodic testing coupled with good preventive maintenance practices !
will as:.are optimum equipment readiness and availability on demand, i

This is the desired goal. L

;

To achieve this optimum equipment readiness status the following ;
requirements should be met:

!,

1. The equipment should be tested with a minimum loading of 25
percent of rated load. No-load or light-load operation will

F

cause incomplete combustion of fuel resulting in the formation !of gum and varnish deposits on the cylinder walls, intake and ;
exhaust valves, pistons and piston rings, etc., and accumu- r

lation of unburned fuel in the turbocharger and exhaust system.
The consequences of no-load or light-load operation are j

i
potential equipment failure due to the gum and varnish deposits |'

and fire in the engine exhaust system, t

2. Periodic surveillance testing should be performed in accordance
with the applicable NRC guidelines (R.G.1.108), and with the

.

recommendations of the engine manufacturer. Conflicts between i

any such recommendations and the NRC guidelines, particularly |
with respect to test frequency. loading and duration, should i

be identified and justified. *

i'

3. Preventive maintenance should go beyond the normal routine !
adjustments, servicing and repair of components when a j
malfunction occurs. Preventive maintenance should encompass

{investigative testing of components which have a history of ;

repeated malfunctioning and require constant attention and
!

repair. In such cases consideration should be given to replac.s-
ment of those components with other products which have a record

,

|
1
,

7
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of demonstrated reliability, rather than repetitive repair
and maintenance of the existing components. Testing of the
unit after adjustments or repairs have been made only confirms
that the equipment is operable and does not necessarily mean that
the root cause of the problem has been eliminated or alleviated.

4. Upon completion of repairs or maintenance and prior to actual
start, run, and load test a final equipment check should be
made to assure that all electrical circuits are functional,
i.e., fuses are in place, switches and circuit breakers are
in their proper position, there are no loose wires, all test
leads have been removed, and all valves are in the proper
position to pennit a manual start of the equipment. After
the unit has been satisfactorily started and load tested,
return the unit to ready automatic standby service and under

,

the control room operator.

Provide a discussion of how the above requirements have been
implemented in the emergency diesle generator system design and
how they will be considered when the plant is in commercial opera-
tion, i.e., by what means will the above requirements be enforced.

;

430.56 The availability on demand of an emergency diesel generator is '

(8.3) dependent upon, among other things, the proper functioning of its ;

controls and monitoring instrumentation. This equipment is generally
panel mounted and in some instances the panels are mounted directly
on the diesel generator skid. Major diesel engine damage has

,occurred at some operating plants from vibration-induced wear
on skid mounted control and monitoring instrumentation. This
sensitive instrumentation is not made to withstand and function '

accurately for prolonged periods under continuous vibrational
stresses normally encountered with internal combustion engines. ,

Operation of sensitive instrumentation under this environment |
rapidly deteriorates calibration, accuracy and cuntrol signal
output.

Therefore, except for sensors and other equipment that must be
directly mounted on the engine or associated piping, the controls ,

!

and monitoring instrumentation should be installed on a free standing |floor mounted panel separate from the engine skids, and located
|on a vibration free floor area. If the floor is not vibration free, i

the panel shall be equipped with vibration mounts.
i

Confirm your compliance with the above rcquirpment or provide
justification for noncompliance.

_ _ . _ _ . _ , _ -
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!
430.57 Concerning the Class lE Direct Current Power System address the
(8.3.2) following:

;

1. As a result of recent reviews on the adequacy of safety-related |
direct current power systems of operating plants the following i
recommendations appifcable to those plants undergoing operating

,

license and construction permit reviews have been proposed. In -

this regard, state if your design conforms to these recommenda- !

tions and explicitly identify any exception. i

a. The position of circuit breakers or fused disconnect switches
associated with the battery charger, battery and direct {current bus supply should be monitored to conform to the

;

recommendations of Regulatory Guide 1.47, " Bypassed and :
Inoperable Status Indication for Nuclear Power Plant Safety I
Systems" (May 1973). !.

b. The technical specifications should include periodic testing
of battery chargers to verify that the current-limiting
characteristics have not t; ten compromised or lost.

[

c. The technical specifications should requi re that cell-to-cell
and tenninal connectin resistance measurements be made as i
reconsnended in IEEE Standard 450-1972, " Recommended Practice
for Maintenance, Testing, and Replacement, and Large Station-

:
ary Type Power Plant and Substation Lead Storage Batteries." :

1 d. The direct current power system design should as an optimum t

include the following monieors and alarms:
L

(1) Battery charger output current (ammeter) ;

(2) Battery current (ammeter-charge / discharge)

(3) D. C. Bus Voltage (voltmeter)
.

!

(4) Battery charger output voltage (voltmeter) j
(5) Battery high discharge rate alarm

(6) D. C. Bus undervoltage and overvoltage alarm

(7) D. C. bus ground alarm (for ungrounded systems)

(8) Battery breaker (s) or fuse (s) open alarm

(9) Battery charger output breaker (s) or fuse (s) open alarm

(10) Battery charger trouble alarm (one alarm for a number
of abnormal conditions which are'usually indicated
locally.

,

-- -- - - - - - _ - - - _ _ - -
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e. The voltage variation for an associated battery bus during
any expected accident mode of operation should be within
design specifications. i

f. The direct current equipment should be rated and qualified h
for operation at the equalizing charge voltage and rated -

discharge voltage (typcially 110 to 145 volts for a nominal
7125 volt direct current system). ;

2. State if the battery charger has sufficient capacity to operate
all non-accident shutdown loads and charge a fully discharged "

battery within a specified period. Also, state if the stability
of the battery charger output is load dependent and if so provide :

justification for using that type of battery charger. '

430.5B Provide a description of the capability of the emergency power I
(83.) system battery chargers to properly function and remain stable i

upon the disconnection of the battery. Include in the description !
any foreseen modes of operation that would require battery dis- !
connection such as when conducting the periodic battery discharge j
test.

!

430.59 Provide the details of your design of the dc power system that ;
assures equipment will be protected from damaging; overvoltages !

from the battery chargers that may occur due to faulty regulation ;
or operator error.

430.60 Your discussion covering the maintenance and testing periodicity ;

(8.3.2.2.8) for batteries does not conform to standard Technical Specification.
River Bend technical specifications have not been received
for our review. Ammend your FSAR statements on battery testing
periodicity to agree with standard Technical Specifications.

430.61 In section 8.3.2.1.1 you describe the use of the spare battery !
(8.3.2) charger. Your description fails to show how this unit is com-

patible with all systems to which it may be connected i.e., is
;

the rating equal to or greater that the largest capacity unit it '

may be used in place of? Additionally, this unit recieves its
power supply from a non-class lE source which will not be availabe
on a loss of offsite power. No credit will be allowed for use !

of this charger in mitigating the consequences of an accident since,

it is powered from a non-class lE source. Your technical specifica-
'

tions will be required to include LCO's limiting the use of this ,

1

spare charger. The breakers supplying this charger shall be locked
open or removed during normal plant operations. The closure of
the charger output breaker if . connected to a class lE bus must
be alarmed in the control room, and must be tripped on the receipt
of a LOCA signal. Taking the above into consideration amend
your discussion to show how the spare battery charger will be used.

|
;

. . _ ,
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:

430.62 In Section 8.3.2.1.3 you discuss the 125V DC safety related systems |(8.3.2) and state that the standby batteries have the ability to supply !

nomal continuous loads and all essential loads for a minimum !
of 4 hours and perform the necessary switching functions upon

.

restoration of the charger supply. This statement implies !
but does not specifically state that the standby battery has |
the capability to supply all required design basis accident j

'

loads and all other loads not automatically tripped on a LOCA
signal for 4 hours and have sufficient capacity remaining to

;
perform the switching operations necessary to restore normal AC '

,

and DC power. Verify that your standby batteries have this ,

capacity and ammend your FSAR accordingly. -

430.63 In Section 8.3.2.1.4 you discuss cross connection between indepen-
(8.3.2) dent battery systems and state that they are limited to normally

.

open manual breaker between panels of each load group. Provide |
a single line diagram to show these connections and provide

i

discussion on interlocks and use of redundant breakers in series !to meet the single failure requirement. Ammend your FSAR accordingly, j

430.64 Figure 8.3-6 of the FSAR has seven notes describing the use and !
(8.3.2) placement of various circuit breakers on the 125 volt de system. :

The term " associated charger breaker" and " mutual support" used - [,

| in the notes are not clearly defined. Provide a definition for
these terms. ,

/.

430.65 The information regarding the onsite communications system
(9.5.2) (Section 9.5.2) does not adequately cover the system capabilities

during transients and accidents. Provide the following informa- |
,

tion:
j:

a. Identify all working stations on the plant site where it !
may be necessary for plant personnel to communicate with
the control room or the emergency shutdown panel during and
or following transients and/or accidents (including fires)!

in order to mitigate the consequences of the event and to (
,

attain a safe cold plant shutdown.-
,

b. Indicate the maximum sound levels that could exist at each !of the above identified working stations for all transients '

and accident conditions..

,
.

c. Indicate the types of communication systems available at
each of the above identified working stations.

d. Indicate the maximum background noiselevel that could exist
at each working station and yet reliably expect effective ;
communication with the control room using

r

1. The page. party communications systems, and

2. Any other additional communication system provided that
,

working station.

i
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i

e. Describe the performance requirements and tests that the above
onsite working stations communication systems will be required '

to pass in order to be assured that effective communication *

with the control room or emergency shutdown panel is possible
[under all conditions.

f. Discuss the protective n.easures taken to assure a functionally I

operable onsite communication system. The discussion'should
include the considerations given to component failures, loss !

,

of power, and the severing of a comunication line or trunk |

as a result of an accident or fire. !

430.66 In Table 9.5-2 of the FSAR, you show normal fluorescent and emergency {(9.5.3) incandescent lighting levels at the control console of 125, and 0.5 >

foot candles, respectively. In the event of loss of offsite power '

the transfer to emergency fluorescent lighting, fed from standby !
power, is not automatic. Demonstrate under the above condition !

,

that 0.5 foot candles of illumination at the control console is '

adequate for personnel to perfonn their necessary functions under !

plant normal and accident operating conditions. -

430.67 What considerations have been included in the design of the River
(9.5.3) Bend lighting system to contend with a complete loss of ac power

i(both offsite and onsite)? Provide a list of areas of the plant
that must be manned du:ing this event in order to effect safe
shutdown of the plant, and has adequate lighting been provided to '

perform safe shutdown functions under the above conditions.
,

430.68 . Table 9.5-2 lists the areas of the plant in which emergency lighting
.!

(9.5.3) is installed. For all areas listed, with the exception of the
control room, emergency lighting consists of battery powered

iincandescent fixtures rated for 8 hours of operation. Expand !the lighting section of the FSAR to include a discussion of how '

lighting will be provided for these areas in the event of a sustained -

loss of offsite ac power (in excess of 8 hours and up to 7 days),
or provide the rationale why lighting is not required.in these areas.
Include in your discussion what, if any, other areas would require
lighting during a sustained loss of ac power, and how it would
be provided.

i

430.69 Provide a discussion of the testing of the diesel generator fuel
(9.5.4) oil storage and transfer system controls and instrumentation

i

necessary to maintain and assure a highly reliable system. Define I

what is meant by " periodically" as it relates to testing of
controls and instrumentation.

.
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:

i430.70 The diesel generator structures are designed to seismic and tornado !

(9.3.4) criteria and are isolated from one another by a reinforced concrete
iwall barrier. Describe the barrier (including openings) in more idetail and its capability towithstand the effects of internally

generated missiles resulting from a crankcase explosion, failure ,

'

of one or all of the starting air receivers, or failure of any ;

high or moderate energy line and initial flooding from the cooling '

system so that the assumed effects will not result in loss of an
4

additional generato r.

430.71 Describe your design provisions made to protect the fuel oil
(9.5.4) storage tank fill and vent lines from damage by tornado missiles. !

(SRP 9.5.4, Part II).
,.

430.72 Discuss the means for detecting or preventing growth of algae
(9.5.4) in the diesel fuel storage tank. If it were detected, describe

the methods to be provided for cleaning the affected storage '

tank. Include the time interval between sucessive fuel cil ,

sample analyses.

430.73 In Section 9.5.4.3, you state that a coal tar epoxy will be >

(9.5.4) applied to the exterior of the diesel fuel oil storage tank.
However, there is no discussion of protective coatings for the
tank interior, and the fill and vent lines. Expand your FSAR to
cover protective coatings for the tank interior and fill and
vent lines, and include industry standards which will be followed
in the application of all protective coatings. Also discuss
what provisions will be made in the design of the fuel oil storage
and transfer system in the use of an impressed current type cathodic
protection system, in addition to water proof protective coatings,
to minimuze corrosion of burried piping or equipment. If cathodic
protection is not being considered, provide your justification.
(SRP 9.5.4, Part II, and Part III, item 4).

430.74 In section 9.4.5.3, you state that " sufficient alternate land routes
(8.5.4) to the River Bend statt3n site are available" to resupply fuel oil.

Expand your discussion to identify these land routes, and how each
would be effected by the PMF for River Bend Station and surrounding
areas. Also, provide the distances to be traveled from the fuel

1oil sources to the River Bend site. '

430.75 Discuss what precautions have been taken in the design of the fuel :(9.5.4) oil system in locating the fuel oil day tank and connecting fuel !
oil piping in the diesel generator room with regard to possible '

exposure to ignition sources such as open flames and hot surfaces
(SRP 9.5.4, Part III, Item 6).

- _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ .
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430.76 Identify all high and moderate energy lines and systems that will
(9.5.4) be installed in the diesel generator room. Discuss the measures
(9.5.5) that will be taken in the design of the diesel generatori facility
(9 5 6) to protect the safety related systems, piping and components from
(9.5.7) the effects of high and moderate energy line failure to assure
(9.5.8) availability of the diesel generators when needed: (SRP 9.5.4

Part III, Item 8 SRP 9.5.5, Part III, item 4, item 4, SRP 9.5.6
Part III, Item 5; SRP 9.5.7, Part III, item 3; SRP 9.5.8, Part III,
item 6c). '

,

430.77 Assume an unlikely event has occurred requiring operation of a diesel
(9.514). generator for a prolonged period that wculd require replenishment of

fuel oil without interrupting operation of the diesel generator.
What provision will be made in the design of the fuel oil storage
fill systsai to minimize the creation of turbulence of the sediment
in the bottom of the storage tank. Stirring of this sediment
during addition of new fuel has the potential of causing the overall
quality of the fuel to become unacceptable and could potentially
lead to the degradation or failure of the diesel generator.

430.78 In Section 9.5.4.2, you state that the fuel oil transfer pumps are
(9.5.4) vertical centrifugal, mounted on the tanks. In general, centrifugl

pumps have poor lifting (suction) capabilities, and the staff is
concerned about the perfonnance of these pump.s under stated conditions.
The FSAR does not provide sufficient system description to complete
our evaluation. Therefore, we request that you expand your FSAR
to provide additional detail system description on the design of
the suction piping and capability of these pumps at the proposed
location. Specifically, you should address all pertinent manufac
turer's data such as lifting (suction) capability,effect of decreasing
suction head on capacity,and priming requirements and what system
design feature have been incorporated by assure satisfactory
performance of these pumps. Show that these pumps will perform

,

'

their intended function when fuel oil in the storage tank is at ;

the lowest level following extended diesel generator operation and ;

without requiring any operator action.

Provide the source of power for the electric motor driving the fuel '

oil transfer pump.

430.79 Section 9.5.5 indicates that the function of the diesel generator
(9.5.5) cooling water system is to dissipate the heat transferred through the

(1) engine water jacket, (2) lube oil cooler; (3) turbocharger
,

after-coolers, and (4) governor lube oil cooler. Provide informa-
tion on the individual component heat removal rates (btu /hr),

;flow (1bs/hr) and temperature differential (*F) and the total heat
removal rate required. Also provide the design margin (excess
heat removal capacity) included in the design of major components
and subsystems. (SRP 9.5.5, Part III, Item 1).
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430.80 Recent licensee event reports have shown that tube leaks are [
(9.5.5) being experienced in the heat exchangers of diesel engine jacket

cooling water systems with resultant engine failure to start on j
,

demand. Provide a discussion on the means used to detect tube -

leakage and the corrective measures that will be taken. Include
Jacket wa,te r leakage into the lube oil system (standby mode), lube

__

_ _

oil leakage into the jacket water (operating mode), jacket i

water leakage into the engine air intake and governor systems ;

(operating.or standby mode). Provide the permissable inleakage ;
or outleakage in each of the above conditions which can be ,

tolerated without degrading engine performance or causing engine [
failure. The discussion should also include the effects of
jacket water / service water systems leakage.

i

t

|

430.81 Provide the results of a failure mode and effects analysis covering I

(9.5i5) piping connections between diesel engine subsystems (engine jacket !
water, lube oil cooler, governor oil cooler, and engine air inter-
cooler).

430.82 In Section 9.5.5.2, you state that all diesel generator cooling ;
(9.5.5) water systems can be vented to ensure the entire system is filled -

with water. The staff has information regarding the HPCS diesel
generator to the effect that the expansion tank is not at the highest '

point in the cooling water system, and that a significant portion
of the system piping has air in it when the system is at rest. If ;

this is true of the HPCS t.iesel generator at River Bend, then expand
your FSAR to include a discussion of this diesel cooling water system icharacteristic. Demonstrate that the air in the piping at the system ihigh point will not be forced to another part of the system (such
as jacket water cooler)' where it could cause a partial or total

[blockage. Describe how the air is purged from the system piping i
once the diesel engine is running, and the time required to accom- !

plish the purging following startup.
,

430.83 Indicate the measures to preclude long-tenn corrosion and organic
(9.5.5) fault'ng in the diesel engine cooling water system that would degrade

system cooling perfonnance, and the compatability of any corrosion
;
'

inhibitces or antifreeze components used with the materials of the
! system. Indicate if the water chemistry is in conformance with the
| engine manufacturers recommendations. For the HPCS diesel genera-
| tor, provide a discussion of how you will prevent corrosion in the

piping that is exposed to air when the engine is not operating, and
in the remainder of the system due to entraped air the the system
cooling water.

|

|
|
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i
430.84 In Section 9.5.5.4, you state that the diesel generator !
(9.5.5) cooling water will be sampled and analyzed " periodically." |

Expand this section to define " periodically." |

430.85 In Section 9.5.5, you discuss the diesel generator cooling
9

I
(9.5.5) water system instrumentation and controls. Expand the FSAR j

to discuss the testing necessary to maintain and assure i
a highly reliable instrumentation, controls, sensors, and i
alarm system, and where the alarms are annunciated. Identify
the temperature, pressure, level , and flow (where applicable)
sensors which alert the operator when these parameters exceed
the ranges recommended by the engine manufacturer and ;

describe what operator actions are required during alarm !conditions to prevent harmful effects to the diesel engine. ?

Discuss the systems interlocks provided. (SRP 9.5.6, Part
III,itemic).

430.86 In section 9.5.5.3, you state that on standby service the I
(9.5.5) diesel generator jacket cooling water is maintained at a

constant temperature by circulating the water through a !separate electric immersion heater. Forced circulation ;

is used on the standby diesel generators, while the HPCS '

diesel utilizes natural circulation. Expand this.section i

of the FSAR to show that these jacket water heating systems ;

are adequate to maintain recommended jacket water temperature
|for the coldest temperatures possible in- the diesel generator ;

building, assuming a failure of the heating system. If the jacket ;

water heating systems are not adequate for this purpose, describe ;.
the measures which will be taken to maintain diesel generator !
availability in the event the diesel generator building heating isystem fails. t

!

430.87 Figure 9.5-3b does not show the interface between ASME Class 3 (
(9.5.5) and non-ASME Class 3 piping. Revise this figure accordingly. '

:

430.88 The diesel generators are required to start automatically on |(9.5.5) loss of all offsite power and in the event of a LOCA. The !

diesel generator sets should be capable of operation at
less than full load for extended periods without degradation ',
of performance or reliability. Should a LOCA occur with !
availability of offsite power, discuss the design provisions :
and other parameters that have been considered in the !

selection of the diesel generators to enable them to run ;

unloaded (on standby) for extended periods without degradation !

of engine performance or reliability. Expand your PSAR/FSAR ,

to include and explicitly define the capability of your
.

design with regard to this requirement. (SRP 9.5.5, Part III, '

Item 7).

|

.

|
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430.89 You state in section 9.5.5.2 each standby diesel engine
(9.5.5) cooling water system is provided with an expansion tank to

provide for system expansion and for venting air from the
|system. In addition to the items mentioned, the expansion t

tank is to provide for minor system leaks at. pump shafts !

seals, valve stems and other components, and to maintain
|required NPSH on the system circulating pump. Provide the i

size of the' expansion tank and location. Demonstrate by [analysis that the expansion tank size will be adequate to i
maintain required pump NPSH and make up water for seven days
continuous operation of the diesel engine at full rated
load without makeup, or provide a seismic Category I, safety
class 3 makeup water supply in the expansion tank. In the

|case of the HPCS diesel generator, in addition to the
i

above, any cooling water makeup system must have the {capability to add water to the diesel generator cooling water ;

system against this system's operating pressure.
[
!

430 90 Operating experience indicates that diesel engines have failed *

(9.5.5) to start on demand to water spraying on locally mounted
,

electronic, electrical components in the diesel engine '

starting system. Describe what measures have been i

incorporated in the diesel engine electrical starting system [to protect such electronic / electrical components from such !

potential environment.

430.91 For the diesel generator starting system instrumentation, i
(9.5.6) controls, sensors and alarms, describe the testing necessary !

to maintain a highly reliable instrumentation, control, i
sensors and alarm system and where the alarms are annunciated. |
Identify the temperature, pressure and level sensors which ,

alert the operator when these parameters exceed the ranges i
recomended by the engine manufacturer and describe any '

operator actions required during alarm conditions interlocks
;

provided. Revise your FSAR accordingly. (SRP 9.5.6 I

Part III, item 1).
[
,

430.92 In section 9.5.6.5, you describe the controls and automatic !
(9.5.6) cycling of the electric motor driven air compressor in the

|HPCS diesel generator starting system. However, there is
no mention of the diesel powered air compressor and its ;
controls. Expand four FSAR to include a discussion of the '

diesel driven air compressor.
,

i

I

|

|

|
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!
430.93 In section 9.5.6.3, you state that the standby diesel '

(9.5.6) generator starting air system has sufficient storage for
8 starts. It is not clear whether this capacity is
determined using both redundant trains, or if this is the
capacity for each redundant train. Modify your FSAR to

|clarify this item. If the system capacity if determined
using both redundant trains, then two Seismic Category I, i

Safety Class 3 check valves in series will be required at
,

the safety class 3 - non nuclear safety interface.
1

Revise your P& ids, as required.
,

430.94 FSAR sections 8.3.1 and 9.5.6 do not agree regarding the !(9.5.6) number of engine starts possible from compressed air !

storage without requiring assistance from the air compressors. '

Revise your FSAR so these two sections agree.

430.95 Expand Section 9.5.6.5 of your FSAR to clarify the statement f

j(9.5.6) regarding continuous cranking of the diesels when an
emergency start signal exists. State whether the diesel
engine cranks until all compressed air is exhausted, or ;

cranking stops after a preset time to conserve the diesel
starting air supply. Include both the standby and HPCS
diesel generators in your discussion. Describe the '

.

electrical features of this system in section 8.0 of the
iFSAR (in the appropriate subsection).

!430.96 In section 9.5.6.3, you state that the HPCS diesel generator
( 9.,5. 6 ) air starting system has sufficient storage for 5 engine

,
'

starts. It is not clear whether this capacity is determined ,

using both redundant trains, or if this is the capacity of t

each train. Modify your FSAR to clarify this item. If
'

the storage capacity is detennined using both trains, then
;state whether the capacity is determined at the lowest '

permissible receiver pressure. Also, two Seismic Category 1, :
Safety Class 3 check valves in series will be required at
the safety Class 3 - not nuclear safety interface. Revise your '

P& ids as required. Also, on Fig. 9.5-4b, identify the piping |interfaces between safety and non safety areas.

430.97 The following comments refer to Fig. 9.5-4a:
(9.5.6) :

a) The. symbols.on this diagram do not agree with those !shown on Fig.1.7-1. !

:b) The safety class 3 - non nuclear safety interface is shown '

on the wrong side of the air receiver blowdown valve for !

1/2 of the air receivers,

c) The pressure sensors for monitoring strainer and filter '

performance, and for annunciating low pressure, are not
ishown on the diagram. '

.

Fig. 9.5-4a should be revised accordingly.

|
:
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:

430.98 In NUREG CR-0660, air dryers in diesel generator air start ;

(9.5.6) systems are described as being safety significant. In your
,

FSAR, you discuss using desiccant and regrigerant type air !
dryers in the standby diesal generator and HPCS diesel i
generator air start systems, respectively. Expand your j
FSAR to discuss the procedures that will be followed to
ensure the dryers are working properly, and the frequency '

of checking / testing. ,

i

430.99. Provide a P&ID for the HPCS diesel generator lube oil ;

(9.5.7) system similar to Fig. 9.5-5. Identify all components !
described in the text, and indicate the ASME Class 3 -
non ASME interfaces. !

430.100 For the instrumentation, controls, sensors, and alarms
(9.5.7) discussed in the FSAR, describe the testing necessary to

maintain a highly reliable instrumentation, control,
sensors and alarm system and where the alarms are i
annunciated. Identify the temperature, pressure and
level sensors which alert the operator when these
parameters exceed the ranges recommended by the engine !

manufacturer and describe any operator action required
during alarm conditions to prevent harmful effects to !
the diesel engine. Discuss systems interiocks provided. !

Revise our FSAR accordingly. (SRP 9.5.7, Part III, !item le . '

430.1C1 In section 9.5.7.2, you discuss the HPCS diesel generator '

(9.5.7) sosk back pump, and state that this pump is used to '

pre-lube the HPCS diesel engine. Expand your discussion
of this pump and its function to demonstrate that the

i
entire engine has adequate pre-lubrication. Use P& ids, '

and/or any other drawings and diagrams, as required, to '

demonstrate there is adequate pre-lubrication. '

430.102 Several fires have occurred at some operating plants in the
(9.5.7) area of the diesel engine exhaust manifold and inside the

turbocharger housing which have resulting in equipment i
unavailability. The fires were started from lube oil leaking
and accumulating on the engine exhaust manifold and
accumulating and igniting inside the turbocharger housing.

t

Accumulation of lube oil in these areas, on some engines, is iapparently causeu from an excessively long prelube period, :
generally longer than five minutes, prior to manual starting
of a diesel generator. This condition does not occur on an

<emergency start since the prelube period is minimal. For the
River Bend plant, diesel engine prelube will be continuous'

-

4 ,

i
1

j

l.

|
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!

while the diesel generators are in the standby mode. Therefore, !
expand your FSAR section on engine prelube to demonstrate {
that (1) diesel engine prelube is in accordance with !

manufacturer's recommendations, and (2) that continuous prelube ;

will not result in dangerous accumulations of lube oil that (could ignite. In your discussion, consider the basic design
differences between the standby diesel generators and the {!HPCS diesel generator, and provide independent discussions for

[each.

430.103 In Fig. 9.5-5, you show two relief valves on the pressure side |
'

(9.5.7) of the engine driven lube oil pump. One relief valve is l

piped to the lube oil sump, while the other is piped across j
the duplex lube oil filters. Provide a discussion of the

|
function of these two relief valves. Show that operation of the (relief valve across the duplex filters will not interfere with !

proper operation of the pressure differential indication and ;
alarm associated with the duplex filters.

|!
430.104 In section 9.5.7.5, you discuss lube oil system instrumentation. !
(9.5.7) In your discussion, you state that some specific signals from

,'instrumentation and sensors that would automatically shut down
the diesel engines are bypassed during emergency conditions. I

-

It is not clear whether both the alarm and shutdown functions I

of these devices are bypassed, or just the shutdown function. !
Provide clarification,

j
t

430.105 Revise Fig. 9.5-5 to show the instrumentation discussed in I
(9.5.7) section 9.5.7.5 of the FSAR. I

i

430.106 Expand your FSAR to provide a discussion on the capability for [
(9.5.7) detection and control of diesel engine lube oil system leakage. !

i

430.107 The arrangement of the diesel combustion air intake and exhaust j
(9.5.8) systems as shown on Figs. 9.5-6 and 9.5-7 does not correspond '

to the arrangement for the same systems as shown on Fig.1,2-28. ;

Revise these drawings, as required, to show continuity of ;
arrangement for the diesel combustion air intake and exhaust
systems between drawings.

i

!
430.108 In section 9.5.8.5, you state that there is " indication" of

(9.5.8) combustion air intake manifold pressure on each diesel '

generator control panel. Expand your FSAR discussion to
include the exact location of the indicator sensor (i.e.,

,

upstream of the turbocharger, between the turbocharger and
!the engine, etc.), whether or not an alarm signal is generated

| >

|
'

.
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!

!
;

by this instrumentation, and whether or not the signal
(if any) is remoted to the control room. Also, describe

!how this instrumentation will allow the operator to
,

determine if the cause of intake manifold low pressure
is the intake filter or the intake silencer, both of which

|

have a mineral wool media (Table 9.5-4). !

430.109 Describe any operator actions required during alarm
(9.5.8) conditions in the diesel combustion air intake and exhaust ;

system to prevent harmful effects to the diesel engine. i
:

430.110 Describe the testing necessary to maintain a highly reliable i(9.5.8) instrumentation, control, sensors and alarm system for the !
diesel combusion air intake and exhaust system. Identify !
the temperature and pressure sensors which alert the
operator when these parameters exceed the ranges recommended !by the engine manufacturer. !

l
430.111 Expand your FSAR to provide a general discussion of the !
(10.1) criteria and bases of the various steam and condensate '

instrumentation systems in section 10.1 of the FSAR. |
The FSAR should differentiate between normal operation :
instrumentation and required safety instrumentation.

,
.

430.112 Provide the closure times for the quick acting extraction !
(10.1) steam and motor operated stop valves installed in the

|extraction steam lines to the first, second, third and *

fourth point heaters. The fifth and sixth point heaters i

steam supply lines are not provided with shutoff and -

extraction steam valves. Show that stable turbine operation
:will result after a turbine trip. (SRP 10.2, Part III, Item j

4). !

430.113 Expand your discussion of the turbine speed control and i

(10.2) overspeed protection system. Provide additional
;explanation of the turbine and generator electrical load
|

following capability for the turbine speed control system -

with the aid of system schematics (including turbine control !
and extraction steam valves to the heaters). Tabulate the |
individual speed control protection devices (normal emergency '

and backup), the design speed (or range of speed) at which
,

each device begins operation to perform its protective |function (in terms of percent of normal turbine operating i

speed). In order to evaluate the adequacy of the control iand overspeed protection system provide schematics and include
i

identifying numbers to valves and mechanisms (mechanical and ^

electrical) on the schematics. Describe in detail, with i

!

|
1

|
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i

;

references to the identifying numbers, the sequence of events j
in a turbine trip including response times, and show that ;

the turbine stabilizes. Provide the results of a failure !

mode and effects analysis for.the overspeed protection
systems. Show that a single steam valve failure cannot
disable the turbine overspeed trip from functioning. >

(SRP 10.2, Part III, items 1, 2, 3 and 4).

430.114 In the turbine generator section, discuss: 1) the valve !
(10.2) closure times and the arrangement for the main steam stop i

and control and the reheat stop and intercept valves in- ;
relation to the effect of a failure of a single valve on t

the overspeed control functions; 2) the valve closure times :
and extraction steam valve arrangements in relation to ;

stable turbine operation after a turbine generator system j
trip; 3) effects of missiles from a possible turbine

,

generator failure on safety related systems or components. ;

(SRP 10.2, Part III, Items 3, 4.) |

430.115 Sections 10.2.3.6 and 10.2.5 of the FSAR contain information
(10.2) on testing of turbine stop and control valves, and reheat

!stop and intercept valves. However, the information in
,

these two sections is not consistent with respect to both i

frequency and method of valve testing. Modify the ?3R, '

as required, to correct this discrepancy. j

430.116 In section 10.2.3.6 you discuss in-service inspection and |
(10.2) exercising of the main steam turbine stop and control and !

reheater stop and intercept valves. You do not discuss
!the in-service inspection, testing and exercising of the i

extraction steam valves. Provide a detail description i

of: 1) the extraction steam valves, and 2) your
inservice inspection and testing program for these i
valves. Also provide the time interval between periodic

ivalve exercising to assure the extraction steam valves
|will close on turbine trip. '

430.117 Discuss the effects of a high and moderate energy piping
(10.2) failure or failure of the connection from the low pressure

turbine to condenser on nearby safety related equipment i

or systems. Discuss what protection will be p'rovided the
turbine overspeed control system equipment, electrical
wiring and hydraulic lines from the effects of a high or ,

moderate energy pipe failure so that the turbine overspeed
.

!
protection system will~not be damaged to preclude its !

safety function. (SRP 10.2, Part III, Item 8.)

,
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l
430.11 8 Describe with the aid of drawings, the bulk hydrogen storage
(10.2) facility including its location and distribution sys' tem.

[

,

Include the protective measures considered in the design to !
prevent fires and explosions during operations such as '

filling and purging the generator, as well as during normal
;operations.
|

430.11T. Indicate and describe the means of detecting and controlling !

(10.4.1 ) radioactive leakage into and out of the condenser and the
means for processing excessive amounts. (SRP 10.4.1, ;

Part III, item 2.)

,

430.120 Discuss the measures taken for detecting, controlling and -

(10.4.1) correcting condenser cooling water leakage into the condensate |stream. (SRP 10.4.1, Part III, item 2.)
|t

430.121 Provide the permissible cooling water inleakage and time of
(10.4.1) operation with inleakage to assure that condensate /feedwater

.

quality can be maintained within safe limits. (SRP 10.4.1, I

Part III, item 2).
;

i

430.122 In section 10.4.1.4 you have discussed tests and initial field
(10.4.1) inspection but not the frequency and extent of inservice

[

,

inspection of the main condenser. Provide this information
in the FSAR. (SRP 10.4.1, Part II) .

430.123 Indicate what design provisions have been made to preclude !
(10.4.1 ) failures or condenser tubes or components from turbine by-pass iblowdown or other high temerature drains into the condenser I

shell. (SRP 10.4.1, Part III, item 3.)
i

430.124 Discuss the effect of loss of main condenser vacuum on the
(10.4.1) operation of the main steam isolation valves. (SRP 10.4.1, ;

Part III, item 3.) '

430.125 Provide additional description (with the aid of drawings) of
.

'

(10.4.4) the turbine by-pass valves and associated controls. In your |discussion include the number, size, principle of operation,
construction, setpoints, and capability of each valve and ;

,

the malfunctions and/or modes of failure considered in the ;
design of the turbine by-pass system. '

Provide a P&ID for the turbine by-pass system showing system ,

components and all instrumentation. (SRP 10.4.4, Part III,
item 1.)

,
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430.126 In section 10.4.4.4 you have discussed tests and initial field
(10.4.4) inspection but not the frequency and extent of insefvice

testing and inspection of the turbine by-pass systes, Provide
this information in the FSAR. (SRP 10.4.4, Part 11..)

430.127 Provide the results of an analysis indicating tnai ftflure of
(10.4.4) the turbine by-pass system high energy line vii? not have'an

adverse effect or preclude operation of the turbf et speed
control system or any safety related components or systems
located close to the turSine by-pass systes 'SRP 10.4.4,
Part III, item 4.)

,

,

430.128 Provide the results of a failure nc.ie and effects analysis to :
(10.4.4) determine the effect of etatflinctfen .ar the trebine by-pass .

system on the operation of the reactor and ry.r: turbine |generator unit. (SRP 10.4.4, Part III, item 0, . '

,

i
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