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Inited States Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chief
Licensing Branch 3

Office of Nuclear Reactor Requlation

Beaver Valley Power Station - Unit No.
Docket No. 50-412
PSB Mechanical Responses

Gentlemen:

This letter forwards revised PSB Mechanical responses which were
accepted at a meeting held or yruary 11, 1985, and an informal meeting held
on February 28, 1985. FSAR changes described in these revised responses will
be incorporated in an upcoming amendment. The following responses are
attached: 430.25, 430.55, 430.59, 430.107, 430.117, 430.122, 430.123,
430,125, 430.126, and GDC 5 for comunications systems.

b ]
Please note, the response to question 430.25 i being revised in

response to question 430.54.
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BVPS-2 FSAR

NRC Letter: August 31, 1983

Qiestion 430.25 (SRP §.3.1)

c-~tion 6.4.2 of IEEE Standard 387-1977 requires, in part, that the
lead acceptance test consider the potential effects on load
acceptance .fter prolonged no load or light load operation of the
diesel generator. Provide the results of load acceptance tests or
analysis that demonstrate the capability of the diesel generator to
accept the design accident load sequerce after prolonged no load

operation. This capability should be demcnstrated over the full
range of ambient air temperatures that may exist at the diesel endqine
air intake. If this capability cannot be demonstrated for minimum

ambient air temperature, conditions, describe design provision that
will assure an acceptable engine air incake temperature during no
load operation.

Response:

In accordance with Section 8.3.1.1.15, the emergency diesel generator
is capable of operating for 24 hours at rated speed, no load, without
any deterioration in its load acceptance or load carrying capability.
The emergency diesel generator manufacturer (Colt Industries) has
performed an analysis which confirms that the only limitation to
prelonged (greater than 24 hours) operation, at nc load or light load
(less than 20 percent of rated load) with the combustion air ambient
temperature range of -17°F to 102°F, is the accumulation of
combustion and lubrication products in the exhaust system.

The manufacturer rescommends that *the engine be run at or above
50-percent load for at least one hour in each 24 hour period®to
minimize the accumulat‘ons and has included statements to cover this
extended operation as indicated above in their operation instruction
manuals. As stated in the response provided for Question 430.54,
routine testing of the emergency diesel generator is not performed at

less than 25 percent of rated load. This is ensured by the-

appropriate station operating procedures.

Amendment 4 0430.25-1 December 1983
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BVPS-2 FSAR

NRC Letter: September 19, 1983

Cuestion 430.55 (Section 8..)

The availability on demand of an emergency diesel Jenerator 1s
dependent upon, among other things, the proper functioning of its
controls and monitoring ins - rumentation. This equipment is generally
panel mounted and in some instances the panels are mounted directly
on the diesel generator skid. Mainr diesel engine damags has
occurred at some operating plants from vibration induced wear on skid
mounted control and monitoring instrumentation. This sensit-ve
instrumentation is not made to witihstand 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 control 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 oe ‘installed on a free standing
floor mounted panel separate from the engine skids, and located on a
yibration free floor area. If the floor is not vibration free, the
panel shall be equipped with vibration mounts

Confirm your compliance with the above requirement or provide
justification for noncompliance (SRP 8.3.1, Parts II and III).

Response:

Controls and monitoring equipment, which are not required tr be
directly mounted on iLhe engine or associated piping, will have their
vibration levels monitored during the diesel generator testing period

to ascertain if these vibration level wvalies are within thet
acceptable vibration level values furnished by the vendor. \

Should these vibration values exceed the vendor's recor nended values,
then the subject equipment will be removed from the eagine skid and
mounted in nzglfree-stcndan or wall-mounted seimsically qualified

configuratio :}

C priorto plaat operacio?/
\\‘\\5_____-_ s

THAT VIELDS ACCRATHBLE ViARATION LEVRLS Ford THE
EQuUiPMENT, THE n1442A8TIen) LEVELS Foll REWOCATRD EQUiklmEw T
Wit AE MEASVALY TO CONFIAM THAT HCCEL THALE VALYES
HAVE RECEEN RCHIEVED,

Q430.55-1




BVPS-2 FSAR

NRC Letter: September 19, 1983

Question 430.59 (SRP 9.5.2)

In Section 9.5.2.2.1. . uf the FSAR, you state that during emergency
or accident conditions the calibration jack “...system can be used as
an alternate means to relay messages between different areas of the
plant." Decribe how the relaying or messages using the calibration
jack system will be accomplished for those areas specified in Request
430.57 above. The description should include the maximum number of

- plant personnel needed to relay the messages, the procedures, if any,

that will be used in setting-up and using the relay, and assurances
that adeguate station personnel will be onsite in the event that the
relay system must be used (SRP 9.5.2, Part II).

Response:

The calibration jack system is an installed network of phone jacks
and cabling vith power supplies provided across the voice circuits.
Two voice circuits are available at each jack station.
Headset/amplifier units can be connected to the network at any jack
location, enabling communications to take place between two or more
jack station locations.

In the event of an emergency, the jack system could be called upon as
an additional or alternate means of communicating be:ween preselected
locations in the plant. For example, if a fire situation occurred in
a plant building, a convenient jack station at the fire brigade
staging area could be designated and an individual dispatched to the
location to establish a direct communication link to the main control
room or emergency shutdown panel area. It is not envisioned that
this would be the primary means of communication, but could be used
in addition to or in place of page party, radio, or telephone.

Secticn 9.5.2.2.1.2, which states that during emergency or accident
conditions the calibration jack "...system can be used az an
alternate means to relay messages between different areas of the
plant,” has been revised to, "...system can be used as an alternate
mear.s of communications between two Or more area ot

.9.2 is devoted to gn o cations systems and
provides no criteria for such items as su!finq.J

Amendment 8 Q430.59~1 September 1984
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BVPS-2 FSAR
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,big————ffff NRC Letter: September 19, 1983

P
Question 430.107 (Sect rs.

You state in Section 9.5.6.1 of the FSAR that "Each independent
stirting system is designed to be capable of starting the engine five
times from a low alarm setpeoint without recharging the starting air
tanks. Nc information has been provided on system pressure alarms,
compress r cut-in or cut-out. Provide the following:

1. Expand Section 9.5.6 of your FSAR to clarify the statement
regarding the capability of the air start system of five
starting cyvcles without recharging the air receivers. A
successful diesel generator start is defined as the ability
of the air start system to crank the diesel engine to the
manufacturer's recommended RPM, to enable the generator to
reach voltage and frequency and begin load sequencing in
10 seconds or less. With the receiver at low pressure alarm
set point and without recharging provide a tabulation of
receiver pressur. and diesel engine starting times for each
of the five consecutive starts. In addition, describe the
sequence of events 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 diese. starting air supply. Describe the
electrical features (includ;nq interlocks) of this system in
Section 8.0 of the FSAR (in the appropriate subsection).

2. Provide the pressures at which the follow.ng alarms and
controls actuate: low pressure alarm, low low pressure
alarm, and high pressure alarm, and air compressor cut-in
and cut-out pressures (SRP 9.5.56, Part III).

Response:
Refer to revised Sections 9.5.6.1 and 9.5.6.2, Amendment 4.

For sequence of events when an emergency start signal exists, refer
to revised Section 9.5.6.5, Amendment 4. Cranking of the diesel 1is
set for 10 seconds upon receipt of a start signal If the engine
fails to start within this time, the start failure ro.set pushbutton
must be depressed locally in an attempt to start t:e diesel again.
The diesel starting air system is capable of providint a minimum of
five starting attempts vith the diesel starting air r.ceiver pressure
at 425 psig.

The NRC reguested clarification of the starting air tank l¢7 pressure
alarm setpoint with regard to the capability to start the diesel once
a low pressure alarm condition exists. This concern was raised at a
meeting between the NRC (Power Systems Branch), DLC, and SWEC on
March 6, 1984.

Amendment 7 Q430.107-1 * July 1984




BVPS-2 FSAR

Refer to revised Tahbles 9.5-10 and 9.5-11, Amendment 7, for low
pressure alarm setpoints, diesel starting times, and associated
system pressures. ‘

/‘rh:- low pressure alarm setpoint is 375 psig. Based on the data J/
presente. in Table 9.5-11, one receiver can start the diesel four
times (in less than 10 seconds) after it has reached its alam
setpoint. For two ceceivers in service, the starting capability

would be enhanced such that more starts would be available. N\

The low pressure alarm setpoint is 375 psig for each air receiver;

in the case of a compressor failure or a svstem leak causing the low
pressure alarm point to be reached for onE air receiver, the OTHER
air receiver for that diesel generator would still be at normal
pressure (395 - 425 psig). Based on the data presented in Table
9.5-11, one receiver can start the diesel five times (in less than

10 seconds) from the low point in its normal operating range.

For two receivers in service, the starting capability would be

enhanced such that more starts would be available.

Amendment 7 Q430.107-2 July 1984
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8VPS-2 FSAR

Question 430.122 (Section 9.5.

provide the results of an
function of your diesel engine
<1ll net be degraded tc 2

MRC Letter: September 19, . 383

8)

analysis that demonstrates that the
air intake and exhaust system design
n extent which prevents developing full

angine rated power Or cause engine shutdown as 3 consequence of any

netecralogical or accident con
~stential and effect of £i
~scireulation of diesel combus
aroducts of compustion due to
accidentally De released on
senerator (SRP 9.5.8, Parus II

Response:

The effect of fire extinguish

generator puilding will De
] and 430.129.

due to a fire will be a

dition. Include in your discussion the

re extinguishing (gaseous) medium,

tion products, or other gases ancluding
a fire that may intentionally or
site, on the performance of the diesel
and III).

ing (CO,) medium released in the diesel

4 in ¢ gnses to
The effects of products of combustion

essed in the response to Question 430.126.

Arn  analysis has Deen performed to evaluate the effects of accidental
releases of gases stored onsite and the recirculation of diesel

exhaust gases on the function

The accidental relese of

of the emergency diesel generators.

gases or liguids capable of producing &

gaseous cloud on the BVPS~2 site was evaluated in terms of their

potential to reduce the oxygen
accentable levels. The onsite

content of the diesel intake air below
stored chemicals and their quantities

are shown in Table 2.2-9 and their lecations are indicated on
Figure 6.4-53. Since the carbon di-xide tanks are stored inside the

auxiliary building (two 10~

ton tanks) and the turbine building

(7.5-ton tank). any accidental releases will De confined within the

buildings and released over

a period of time through the nermal

ventilation system from rooftop vent. Therefore, the effects of
carbon dioxide releases from thesa sources on diesel generator

performance is not significant

-
.

The *emaining onsite chemicals were

analyzed by calculating the m ximum concentration expected to occur.
at the diesel air intakes using the conservative methodology outlined

in NUREG-0S70, "Toxic Vapor
Following a Postulated Acciden

Cfancentrations in the Control Room
tal Release” (Section 2.2.3:.1:4),

In a peostuiated accident the entire contents of the largest single

storage corctainer are released

, resulting in a vaper eloud or plume

Jhich is conservatively assumed to be ctransported DY the wind

directly toward the diesel

generator air intakes. The most

conservative metsorological condition is assumed for the dalculation,
<iich consists of Pasquill Class G stability, a wind speed of
0.5 m/sec, and an ambient temperature of 40°C. It is further assumed

that the release point and die

sel air intakes are Dboth At ground

Amendment 7 Q430,.122-1 July 1984
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of the analysis 1is shown in Table 430.122-1
indicaces the maximum shemical concentrations at tae diesel
intake in g/m® and percent by volume, and the corresponding oxygen
~oncentrations of the intake air assuming an ambient air oOXYyg
content of 21 percent -DY volume. gased on a lower limit of

1

17.5 percent oxygen 2Y volume in the intake air for full engine rated
power to be achieved, accidental releases of gases stored onsite will
not degrade the intake air ro an extent that diesel operaticn will be
adversely affected.

Likewise, an analysis of the recirculation of diesel exhaust from the
roof in the lee of the diesel generator puilding indicates no
impairment of the diesel generator cperation. The analysis estimates
diesel exhaust concentrations at the air intakes on the downwind side
af the diesel generator building based on wind tunnel tests performed
by Wilson (1976) which produced K iscpleths for three different
building shape and several roof exhaust locations where
K = (UL/2/Q, anc where C = concentration, U = wind speed L = length
and Q = mission rate. The K isopleths represent case of
rigse, wiich is the most conservative case. Even th

exnaust 4is directed downward toward the roof
temperature of 00°F will most likely result in some Joyancy-
ynduced plume rise which leads to added conservatism of the
The wind tunnel boundary layer 1is eypical of a suburZan or
lt-yp urban area which is reason ply representative cf the

1

iscpleths for the building shape and exhaust vent
renresentative of the aiesel generatur building
design (Figure 7 1in Wilson, 1976 a K value of L

-

~hosen for the analysis *ie concentration &2

Amendment Q430.122-2




aVPS-2 FSAR

diesel exhaust (C) at the air intakes ‘s then C = Q/UA, where A =L?
(building area normal to the wind). Based on a design exhaust flow
of 42 m3/sec (Q). 2 building area of 319 m2¢ (A), and an issumed
10 m/sec wind speed (U) for downwash conditions, the diesel exhaust
concentration at the air intakes is '.3 percent by volume. This
concsntration translates to 3 20.7 percent oxygen content of the
inzake air, wnich 1is well above the minimum percent2qe of 17.5.

Reference for Question 430.122

wilson, D0.J. 1976. cantamination of ALr Intakes frcm Roof Exhaust
Jents ASHRAE Transactions 82, Part 1, 1024.

Q430.122-2 July 1984
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ESTIMATED CHEMICAL CONCENTRATIONS AT DIESEL

Themical

Ammonium hydroxice
Mitrogen

Hydrogen

Chlorine

Hyvdrazine
Morpholine
Sulfuric acid

Amendment 7.

BVPS-2 FSAR

TABLE 4.0.122-1

GENERATOR IR INTAKES

Diesel Intake Concentration

(g/m3) (% by Volume)
24.8 1.8

171.9 1.8

4.5 5.8

201.7 Tl

0.1 2.01

0.1 1.5 x 10°3
2.4 x 10°% 6.3 x 10°?

1l of

Oxvaen Content
ay Volunme)
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gvps-2 F3AR

NRC Letter: Septemper 19, 19973

Question 430.123 (Section 9.5.8) .13
Siscuss the provisions made in  your design of the diesel engi.. 1 14
sembustion air intake and exhaust system =0 prevent possible 1.18

clogging, during standdy and in operaticn, from abnormal climatic
conditicns (heavy rain, freezing rain, dust storms, ice and snow Ll.18
irifes. and snow) that could prevent operation of the diesel
generator on demand (SRP 9.5.8,. Parts II and I1II). %

Response: 1.18

Abnormal climatic conditions to De considered at 3VPS-2 would include 1.l
heavy rain, freezing rain, ice and snow drifts, and snow. Heavy .1.2
rain, freezing rain, and snow cannot impair the functioning of diesel
intakes and sxhausts because of the downward facing openings of the .52
lapyrinths which are designed to protect the exhausts and intakes
from =ornade missiles. Orifting snow cannot restrict intakes due o 1.24
sheir elevation, which is greater than 25 ft. above the ground (refer
to Figure 3.8-43). Blockage of diesel exhausts Dy drifting snow 1is 1.26
prevented Dby the location and configuration of the concrete hoods
(refer to Figurg(J.8-43). Since each hood has two downward facing 1.28
//f"opcninqs. sie o4 the north side of the center supperting pedestal and

ane an =he south side of the pedestal, bloving smow from the north or 1.29
south will net significantly drift at least one cpening on each 1.30
[ diesel exhaust because of shielding by the pedestals and/or - the
adjacent diesel exhaust hged. Snow blown from the east or west will 1.31
nat drifz significantly because the north opening of the 8" diesel
exnaust and the scuth opening of the "a" diesel exhaust permit 1.32
slowing snow to freely pass under the averhanging openings. In 1.33
addition, the area of the openings (over 50 £22) far exceeds the area
of the exhaust pipe (less than & ft?) and would permit significant
screen blockage Dbefore diesel performance would be impacted. Snow
depth can reach S1 inches average at the diesel exhausts and still
maintain the 8 £t total opening area, assuming the exhaust flow does
not blow or melt nearby snow (which it cerzainly weould).

430,123~}

T can Easity AE seenN Fllam Fieo€ 430.123~) THAT

WIS FRAM OTHEZ Dilkerions Allew <onsidER ATioN

OF B ComABI0 ATION ©OF THE CHARACTRRISTICS WwWHICH .
PAEVE T SIGMIEICANT  PORTH -S0 uTH o EAST-WRST DRFTILG,

-] Sentemper .93

v
L

imencment 3 S#30.12
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ADY THIS

NEMA Type .2 enclosures are used for all diesel

l

8VPS-2 FSAR

NRC Letter: Septemper 13, 1983

Question 430.125 (Section 9.5.8)

Experience at some operating plants has shown that diesel engines
nave failed to start due =To accumulation of dust and other

deleterious mate. ial on electrical equipment associated with starting
contacts, contro.l

of she diesel generators (e.g.. auxiliary relay

switches, etc.). Describe the provisions that have been made in your
diesel generator building design, electrical starting system. and
:ombustion air and ventilation air intake design(s) to preclude thls
sonditicn to assure availability of the diesel generator on demand.

n what procedure(s) will De

Also Zescribe under normal plant operatio
senerator voom;

used .o minimize accumulation of dust in the diesel
specifically address concrete dust control (SRP 9.5.8, parts II and

II1).

Response:

=
generator electrical

panels and are designed to protect the enclosed eguipment against

k\--jjrt and dust.

{he current in-place staticn administrative procedures require that a
housekeening program exist to ensure that t.e quality of safet:-
relazed items is not degraded as a result of Housekeeping practices.
A senior supervisor, ileng with other plant supervisery personnel,
the station housekeeping committee, and employees, are resgponsible to
ensure housekeeping regquirements are properly implemented. This
program is in accardance with Regulatory Guade 1.39.

To minimize the entry of airborne particulate material from the
outside, the botrrms of the mtu__ tion air intakes for the diesel

generator rooms are located 27 feet above gradc elevation (paragraph
III.4 of SRP 9.4.5 specifies a minimum of 20 fret for this distance).

—

—

Concrete is proportioned, placed, and cured suc: that the existence of lcose concrete
dsst on formed and floor surfaces is prevented. Perscrmel foot traffic into the diesel
generator building is expected to introduce small amounts of mud, dirt and dust origin-
ating from other areas, principally the yard area. This debris, in conjunction with
pormal foot traffic, will act as an abrasive, thus loosening a small quantity of add-
{tional dust from concrete floor surfaces. The total dust produced, however, will be
sdaquately addressed by the housekeeping program and other mesasures described herein.

';;;nlly. NEMA Type 12 enclosures are used for all diesel genarator
electrical panels and are designed to protect the enclosed equipment
against dirt and dust.

Amendment 7 . Q430.125-1 July 1984
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BVPS-2

NRC Letter: September 19, 1983

Question 430..26 (Section 9.5.8)

Figure 1.2-2 of the FSAR shows system station service transformer 2A
located near the diesel generator building . A transformer fire with
the right metecrolcgical conditions could degrade engine operation by
the products of combustion being drawn into the D/G ventilation
system and D/G combustir air intake system. The same conditions
apply for the oil storage laydown area and oil separator no. 22.
located 1in the 1immediate area of the diesel generator building.
Discuss the provisions of your design (site characteristics,
ventilation system and building design, etc) which preclude this
event from occurring (SRP 9.5.8, Parts II and III).

Response:

Provisions in BSVPS-2 design which preclude degradation of diesel
performance because of combustion product intake include:

A heat detector-actuated, automatic water spray deluge
system and backup fire suppression capability provided by a
yard fire hydrant for system station service transformer 2A

2. The oil storage laydown area is used only to hold the oil
drained from station service transformer 2A during
maintenance. This type of maintenance can only be done
during a plant shutdown condition.

3. 0il separator No. 22 is buried and its vent is supnlied with
a flame arrestor. Au\‘ oVER FLoW) Flom THE oil SEPARATIM

708S TO THE S Tetm sm:vsm WHELE 1T WUy NoT
cCons nTuTE A PAE Mym,

<f515#f€5ﬂ1
I Thc/dtn:ion,63rvicc,tfanl£0tunrs are used to bring offsite power
into the plant and would not be transmitting power during normal (STEM

Poved ofcramod m In the unlikely event of a fire méu:iog e
Bervice Transformer 2A, plant auxiliary power could be supplied

by either the main generator or offsite power via the redundant SYSTEM
At ce Xransformer 2B (located on the northwest side
~5f the plant). » In addition, a heat detector-actuated, automatic
water spray dcf\gc system and backup fire sup~ression capability
from a yard fire hydrant are provided fo?:ftauion,llrvicc

fransformer 2A. Pa——

serUeE

Duens wopmar Power osename) , &35 € ST craer SIGOAL.

L
TemsFoamee. 2A wouro woT REULT /W 4

Amendment 7 Q430.126~1 July 1984
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GDC 5

Question (Provided Informally):

The information submitted by the applicant in Amendment 4 to the FSAR
indicates that the communication systems, in particular the page party
system, the radio system, the microwave system, and telephone systems, are
shared, interconnected in some manner, or can be connected to their
counterpart systems in Beaver Valley Unit 1. From the information submit-
ted, the staff cannot determine if the communication systems are designed
to meet the requirements of GDC 5.

Response:

As clearly stated in the standard review plan, there are no general design
criteria which apply to communications systems. Therefore, GDC 5 was not
considered as a design basis for BVPS communications systems. Regardless
of the review criteria being applied here, experience in designing commu-
nications systems has resulted in certain independence of communications
systems between BVPS-1 and BVPS-2 where it makes engineering sense to do
so. The following discussions attempt to answer the reviewer's concern,

The page party systems for BVPS-1 and BVPS-2 normally operate as two
independent systems. The handsets and speakers for each system are located
only in areas of their respective unit so that messages pertaining to one
unit will not be monitored on the other unit. The page party systems of
the two units can be combined if desired. This is accomplished by use of
"merge-isolate" switches located at the communications panel in the main
control room, at the auxiliary shutdown panel of BVPS-1, and at the alter-
nate shutdown panel of BVPS-2. These switches are normally in the "iso-
late" position, which allows for independent operation of each unit's
system. The "merge-isolate" switches are provided for the purpose of
making emergency announcements at both units simultaneously and are
returned to the "isolate" mode following use. This will maximize the
number of channels available at each unit and will not interfere with
plant shutdown.

The radio system consists of several separate elements. Base stations and
hand-held units communicate through either of two selected radios (VHF
high band and VHF low band) located in the Radio Building. In addition,
the control room is provided with a third radio (VHF high band) and a roof
mounted antenna should the others be inoperative. These multible radio
systems assure that loss of all radio communications is unlikely,

The private automatic exchange (PAX) telephone system is shared between
the two units. The telephone lines from the switchboard to various parts
of the two units are fed radially and are in separate conduits. This
modular construction assures that the loss of a local line does not cause
the loss of the entire system or affect other incoming or outgoing calls.
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The mi:rowave system is no longer used for voice communications at BVPS
and was never intended to be used for onsite communications. A revised
response to Question 430.58 will address deletion of this system.

3ased upon the diversity of communications systems provided for BVPS and
the design features of each system described above, it can be concluded
that failure of a communications system at one plant cannot affect safety
at the other.




