ARKANSAS POWER & LIGHT COMPANY

ICE BOX 551 LITTLE ROCK. ARKANSAS 72203 (501) 371-4000

August 11, 1982

1CAN@B82@2

Director of Nuclear Reactor Regulation

ATTN: Mr. J. F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

SUBJECT: Arkansas Nuciear One - Unit 1
Docket No. 50-313
License No. DPR-51
Questions on the Emergency
Feedwater System Upgrade
Reliability Analysis

Gentlemen:

Your letter of April 21, 1982, (1CNAP48212) requested additional
information pertaining to the report "Emergency Feedwater (EFW) System
Upgrade Reliability Analysis for Arkansas Nuclear One, Unit No. 1". In
AP&L's letter of May 26, 198z, (1CAN@58211) we proposed to submit the
requested information by August 15, 1982. Therefore, attached is our

response.

Very truly yours,

W poe

Konn 8. Mershal] -

ohn R. Marsha

Manager, Licensing 0/30
JRM:MCS; sc pea_ D:;‘-
Attachments
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ADDITIONAL INFORMATION
CONCERNING
EMERGENCY FEEDWATER UPDRAGE RELIABILITY ANALYSIS
FOR
ARKANSAS NUCLEAR ONE, UNIT NO. 1
DOCKET NO. 50-313

Question 1

“The repori's results are not presented in a manner that lends itself to
a "NUREG-0611-type" comparison. For example, unavailability given LOOP
is not tabulated. LOOP appears as a basic event on the fault tree; was
this entﬁred as the probability of LOOP given LMFW? How was this
handled?

Response 1

The presentation of these results in the format of NUREG-0611 does not
imply that comparisons to NUREG-0611 are appropriate. Because the scope
and assumptions of the analysis are different than for the NUREG-0611
analysis; there is no common basis for comparison. For example, the
assumptions used for power availability illustrate the differences.
NUREG-0611 assumed perfect DC power (i.e., failure probability of 0.0)
for all cases, and one of two perfect diesel generators for this LOOP
case. The analysis of ANO-1 EFW reliability evaluated power reliability
in detail and assumed realistic probabilities for DC power and diesel
generator failure.

The attached figure 1.1 "Reliability of ANO-1 EFW System" supplies the
results of the report "Emergency Feedwater System Upgrade Reliability
Analysis for the Arkansas Nuclear One Nuclear Generating Station Unit
No. 1, April 1981" in the format of NUREG-0611. The attached table
(Figure 1.2) "Unavailabilities for ANO-1 EFW" supplies the numerical
results broken down into the three cases; loss of main feedwater (LMFW),
loss of offsite power (LOOP), and loss of AC power (LOAC).

Question 2

"A narrative description of cut sets was provided, but no quantitative
details were given. What were the contributions from the dominant cut
sets?"

Response 2

The attached pages A-1 through A-3 explain the code used for the cut
sets. The attached pages B-1 through B-36 supply che computer listing of



dominant cut sets for all of the analyzed cases. Each 8 letter code
describes a basic event which can be found on the fault trees in
Appendix B of the April 1981 Reliability Report.

Question 3

“"Failure data were not given. What are they?"

Response 3

The attached pages C-1 through C-4 provide the basic event failure data
used in the computer analysis of ANO-1 EFW Reliability.

Question 4

“The following questions pertain to the scenario discussed in point 4 of
Section 3.2.1."

a. "At the bottom of p. 3-1, it is stated that "...AC powered valves
CV-X2 and CV-X3 will not open." (Fig. D-7 seems to indicate that
CV-X3 is DC-powered. Is this correct?) In paragraph D.2.3
(p. D-3), it is stated that "The flow of EFW to each SG is
controlled by redundant normally-open modulating solenoid motor
operated control valves in parallel paths." The fact that loss of
AC fails the control valves closed suggests that they are normally
closed, but the subsequent discussion says that they are normally
open. What are the normal positions of all valves in the four
discherge paths? In this scenario, why were they presumed closed?"

b. "Section 3.2.1.4 also talks about the opening of recirculation
valves CV-2815 and CV-2816 during the loss-of-all AC power event
which causes portion of turbine driven pump flow bypassing to the
condensate storage tank. The ANO report recommends that an analysis
be done to detemine if adequate flow will be available to the SGs
with this bypass flow. Has the analysis been performed? How
serious is the bypass in degrading the total flow to the SGs?"

Response 4a

Attached figure 4 is the latest P&ID for the EFW System, this figure will
be referenced in response to the remaining questions. Figure 4 indicates
that four modulating control valves are normally open and fail open on
loss of control signal or motive power. The four motor operated
isolation valves are also normally open and fail "as 1s".

Response 4b

The recirculation piping will be changed to that shown on figure 4. This
will eliminate the common recirculation flow path and resolve the
concerns expressed in this question. The analysis will therefore not be
done. The reci-culation flow will not significantly degrade flow to the
SG. This is due to the automatic nature of the recirculation valves to



be installed versus the constant flow nature of the existing design.
Pump recirculation will occur only during periods of low total flow, and
was considered in pump capacity calculations.

Question 5

"What physical measurement(s) actually regulate the recirculation valves:
(CV-2615 and CV-2816)? According to the text (p. D-3, paragraph D.2.5),
flow elements upstream of the control valves are used to decide whether
flow is being demanded from each pump; however, the diagram suggests that
the positions of the control valves (CV-X2 and CV-X3) are sensed."

Response 5

The recirculation flow piping will be changed according to figure 4. A1l
valves in the recirculation flow path will be normally open and
recirculation flow controlled by FW10A and FW10B. FWI10A & B use pump
flow to regulate recirculation flow. These valves consist of a set of
interlocked check valves. One check valve is in the discharge path to
the OTSG, the other is in the recirculation path. When the discharge
path check valves closes due to reduced flow, the interlock will cpen the
check valve in the recirculation line. This method does not require
electric measurement and interlocks to establish recirculation and by
design eliminates common (P7A and B) recirculation flow control.

Question 6

"If actual flow is the parameter to determine the recirculation then a
simple failure of the EMD pump will also cause the recirculation in the
TD pump flow (to increase) during the loss of main feed pump event. This
failure mode should be included in the fault tree."

Response 6

This question no longer applies because the new recirculation control
valves and piping design make pump recirculation flow independent of each
other.

Question 7

"Pump Trip: Under what conditions do the pumps trip? Are there trips
which are supposed to operate during a test but not during an emergency?"

“"The fault tree takes credit for operator recovery of suction source in
the event that it had been inappropriately left valved off after

maintenance? How much time was assumed to be available for this before
pump damage occurred?"

Response 7
The electric pump trips on overcurrent.

The turbine pump trips on overspeed.



There are no trip functions which are bypassed during an emergency.

Recovery of the suction source was assumed to occur before pump damage
occurred.

Question 8

"What valves are closed for pump maintenance? Are any of the discharge
valves disabled for this purpose?”

"What action is taken to isolate steam from the turbine driven pump
during maintenance."

Response 8

During maintenance activities all suction and discharge valves are closed
and tagged out of service per ANO procedures. In addition the steam
inlet valves to the turbine pump are closed and the circuit breaker for
the electric pump is opened and tagged out of service.

Question 9

"Providing steam to the turbine pump: One "steam unavailable" scenario
involves the following: One of the valves in the pressure reducing
station fails open, and one or the other of the relief valves fails to
reseat. According to the fault tree, the relief capacity is such that
there is insufficient pressure to drive the turbine if a relief valve is
stuck open. It seems likely that given a wide-open control valve, the
relief valve will cycle open and closed, so that even a small cyclic
failure probability will lead to a substantial overall failure
probability as the valve is repetitively cycled. Doesn't this scenario
therefore have essentially the probability of either of the control
valves failing high?"

Response 9

As part of the EFW upgrade project, the existing turbine is being
replaced with a high pressure model. This eliminates the need for
pressure reducing and safety valves.

Question 10

a. "Isolation of the discharge paths: Are there single failures in the
vector logic that can isolate both discharge paths from a given
pump? Example: Channel D logic can isolate both discharge paths
from the turbine driven pump. Are there failures in Channel D
(e.g., power failures) that isolate both paths?"

b. "Are these valves commanded open by vector logic given a simple
LMFW, or does the logic assume that they are already open as they
are supposed to be?"



Response 10a

It is possible for a channel, in this case Channel C, to fail. It is
conceivable that such a failure could isolate both discharge paths from
the turbine driven EFW pump. However, the single failure criterion as
applied to the EFW system requires that at least one pump be able to
supply EFW to at least one steam generator. Isolation of the turbine
driven pump would require the following additional failures before the
EFW system would be inoperable:

1. Loss of offsite power (LOOP)
8 Loss of both Diesel Generators (LOAC)

Thus the single failure of channel C would not render EFW inoperable.

Respense 10b

These valves are normally open and commanded open by the vector logic.
This is due to the system requirement that these valves must be closed
during pump testing. An EFW initiation during a test will open these
valves and close the test isolation valves, thus terminating the test and
providing proper EFW system alignment.

The EFW vector logic commands the valves closed in the event of steam
generator overfill or main steam isolation.




FULLY AUTOMAT!C
EFW INITIATION

INCLUDES OPERATOR
CORRECTIVE ACTION

NOTE:

* NOTE:

RELIABILITY OF ANO-1 EFW SYSTEM

LWFW LMFW/LOOP LMFW/LOAC*
LOw NED HIGH LOw MED HIGH LOw MED | HIGH
® . -
* ¥ .
—.l I-—ORDEII OF MAGNITUDE IN UNAVAILABILITY REPRESENTED

ASSUMPTIONS AND SCOPE FOR THIS ANALYSIS ARE DIFFERENT THAN THOSE USED IN
NUREG-G611 AND COMPARISON WITH NUREG-0611 RESULTS IS INAPPROPRIATE.

THE SCALE FOR THIS EVENT 1S NOT THE SAME AS THAT FOR THE LWFW AND
LEFW/LOO0P.

f:\(‘.1 " \



UNAVAILABILITIES FOR ANO-1 EFW

| Case 1 Case 2 Case 3
LMFW ! LOOP LOAC

EFW Initiate includes failure to initiate

v due to fluid system failure, spurious
isolation by FOGG or overfill protection,
and Er'IC initiation failure.
Fully automatic initiation 3.6x10"% | 5.2x107% | 1.4x1072
Includes operator corrective action within | 1.4x107° | 9.1x107° | 5.7x10”3
20 minutes.
EFIC Control
Fully Automatic control 8.0x10 > [ 8.0x10™> | 9.7x10™>
Includes operator corrective action within 1.3x10-6 1.3x10-6 2.6x1()-6
20 minutes.
FOGG
A > 600 psi B < 600 psi (feed only A) 3.8::10-4 3.8x].0-4 3.8x10'4
A < 600 psi B > 600 psi (feed only B) 3.8x10"4 | 3.8x107% | 3.8x107¢
A < 600 psi B < 600 psi A 150 psi > B 1.5%107° | 1.5%x1073 | 1.s5x107°

(feed only A)
A< 600 psi B < 600 psi B 150 psi > A 1.5x107° | 1.5%x107> | 1.s5x107°
(feed only B)

EFW Overfill Protection 6.2x10" % | 6.2x107% | 3.1x1073
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Babcock &Wilcox

Nuclear Power Generation Division

@ McDermott compen,

PDS.21037.' 9.8)

GENERAL CALCULATIONS

BASIC EVENT IDENTIFICATION CODE

XXYYYYFM

XX - Component Identification Code

YYYY - Unique Component Identifier

FM - Failure Mode

PREPARED BY

REVIEWED BY

DATE

DATE

DOC NO

PAGE NO

A-1




COMPONENT IDENTIFICATION CODE

COMPONENT CODE
Buffler amp or battery BA
(batteries have numbers,

€.g., BADO7)

Breaker BR
Cabinet main circuit breaker CB
Charger CH
Controller CH

Pressure sensor, delta P
FOGG module

FOGG module

Inverter

Level sensor

Level transmitter
Valve or human operator
Proportioner

Resistor

Rate follower

Relay

Setpoint signal

Sensor power supply transformer

Subtractor
Trip cabinet
Timer circuit
Valve stem

EEFEELLTEFEREEEEE




COMPONENT FAILURE MODES
IDENTIFICATION CODE

FAILURE MODE

3

All Modes
Catastrophic Failure
Erroneously Trips
Flow Blockage

Fails Closed

Fails to Epnergize
Fails to Reinitialize
Fails Low

Fails Open

Fails to Run

Fails to Start

Fails to Switch
Indicates Trip
_Left Closed

Left Open
Mechanical Failure
Miscalibrated High
Miscalibrated Low
No Signal

In Preventive Maintenance
Fails to Reseat
Spuriously Closes
Shorts

Spurious Signal
Fails to Close
Fails to Detect Trip
Fails to Open

In Test

Unable to Trip

92390328 seNERERERNAARNSINIR3INEK

A-3



Babcock &Wilcox P0S.21037.1 = =1

¢ McDermott company

Nuclear Pover Generation Division GENERAL CALCULAT'ONS

DOMINANT CUT SETS

FOR

ANO-1 EFW UNAVAILABILITY

for

LMFW: Loss of Main Feedwater

LOOP: Loss of Offsite Power

LOAC: Loss of AC Power

PREPARED BY DATE DOC. NO

REVIEWED BY DATE PAGE NO 8-,
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Babcock &Wilcox il o
» WcDermott compan,
Nuclear Power Generation Division GENERAL CALCULAT'ONS
LMFW
I n.n +ia Te
Automatic
TTTBTAIIIFS PIBIIIFR
.41000006~02 .3460000¢ -03
PIAIIIFS BIBITIFS
.41000006~02 .S300000€-03
CSTaiZam SWSUCTOP -
.20000006-05 . 1000000¢ +01
cs98zzFe SWSUCTOP
.11000006-03 .1000000€+01
Cs9912F8 SusucToP
.110000C€~03 . 1000000€+0%
“PIAIILIFR TPTBRECCA PTBRECLO
.3460000-03 .1000000€+01 .3300000€-02
PIALIIL+S PTBRECCA P7BRECLO
.4100000€-02 .1000000€+01 .3300000€-02
PTIALIIPH PTBRECCA PIBFECLO
.7590000€-03 .1000000€+401 .3300000¢-02
PTARECCA PTARECLO PIBLLIFR
.1000000€+01 .33000006-02 .3460000€-03
PTARECCA P7ARECLO P73221FS
.1000000€+01 .3300000¢-02 .5300700£-03
PTALLLFS PTBRECOP P7R2I1TS
.41000006-02 .1000000£+01 .1390000£-02
Cv2802LC CT2B02RE  P7BILIFR
.33000006-02 .10000006+01 ,3440000¢-03
Cv2802L¢C CV2B0O2RE T P7BIIIFS
. 3300000E-02 .1000000€+01 .S5300000€-"2
T CV2800LC  CV2BOORE  PTAIIZFR
.3300000€~02 .1000000£401 ,3440000€-03
TCV2B00LC | CVZA0ORE  P7AIILFS _
.3300000€-02 .1000000€+401 .4100000€-02

PREPARED BY

REVIEWED 8Y

DATE DOC. NO

DATE PAGE NO




Babcock &Wilcox $0S.21037.1 .8
enlien Tonkor Buassitios Biiioe GENERAL CALCULATIONS

V2800RE PTATLIPM
oSN SR

P7ARECCA PTARECLO PTERECCA PPERECLO
€-02 .1000000€401 ,3300000€-02

P P7AZIITS P7BRECCA PTBRECLO
""“Wmm_&mwz_

. PTARECLO P7BRECOP P7BLIITS
000000€ 401 _, 3300000E-02 _,1000000€+01__,1390000¢-02 _
cvas0zLe CV2B02RE P7ERECCA P7BRECLO
€401 _,1000000€+01 _,3300000€-02_

cv2802Lc CV2B02RE P7BRECOP P7B21TS
0E-02 _.1000000€+01 _,1000000€+01 . 1390000€-02

CSVSGARS CSVSEBRS P/ERECCA P7ERECLO
40000E-01 _.1840000£-01 .1000000€401 . 3300000€-02 _

Cv2800LC CV2B00RE PTARECCA P7ARECLO
00000£-02 .1000000E+01 . 1G00G00

E+01 .33D0000E-02 _
Cv2800LC CV2800R P7ARECOP P7AZ2ITS
——«3300000£-02 _.1000000E+01 10000006401 . 13900006-D2 _
Cv2800LC CV2B00RE cvasoaLe Cv2802re
—»33020006~02 10000006401 . 3300000E-02 . 1000000401 _
CSVSGARS CSVSGBRS Cv2800LC CV2800RE

—«1840000E-01 __.1840000€-01 .33000006-02 . 1000000£+401

PREPARED BY DATE DOC NO

B->

REVIEWED BY DATE PAGE NO




Babcock &Wilcox SR B
Nualise Power Ganeration. Divicion GENERAL CALCULATIONS

LMFW
In T ate .
with opua‘bf Corcectwe Gction

(

I
«3460000€-03

TP
.4100000€-02

TEITIFR
. 3460000€-03

e
.3460000€-03

PIALIIPH
.7590000€-03

PTBIIIFR
346000003

PIALLLFR
«3460000€-03

PIBLILFS
.5300000€-03

P7AIILFS
.4100000€-02

PIBLILFS
.5300000€-03

P7TAZZIPM
«7590000€-03

P7BIILFS
.5300000€-03

FW10AZFB
- 1100000€~03

PTAZIZFS
-4100000€-02

CS9811F8
.1100000€-03

SWSUCToP
.4000000€-01

CS9922FE
.1100000€-03

swsucror
.4000000€~-01

CSVSGARS
. 1840000€-01

CSYSGBRS
. 1840000E-01

PTBLI2IFR
- 3460000€-03

CSVSGARS
»1840000€-01

CSVSGBRS
.1840000€-01

P7BLILIFS
-5300000€-03

Cv2800LC
- 3300000€-02

CV2800RE
. 1900000€-01

PTAZIIFS
.4100000€-02

PREPARED BY

DATE
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DATE
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PAGE NO




PDS.21037.1 .0

Babcock&Wnlcox
jvisi GENERAL CALCULATIONS

Nuclear Power Genuratnon Division

LMFW

Control
Automat ¢

0PEMD2XT OPFAILPT
.2000000€-02 .1000000€+01

-2000000€E~02 .1000000€+01

OPEMD2XS OPFAILPY
-2000000€-02 .1000000€+01

OPEMO2XA OPFAILPT
.2000000E~02 .1000000€+01

PREPARED BY DATE DOC NO

B-s

PAGE NO

REVIEWED B8Y DATE




Babcock &Wilcox

¢ McDermort compeny

Nuclear Power Generation Division

PNS.21037.1 19.8)

GENERAL CALCULATIONS

LMFW

Contvol

- &1
Mvo'fi\

.2000000€-02

T OPFAILPY
- 1500000€-03

g .
OPQ(Q+M’ Cc((tthe Q7 1on

OPEMD2X?
. 2000000€-02

OPFAILP
.1500000€~03

T OPEMD2XS OPFAILPT

X
. 2000000€-02

PFAILP
-1500000€-03

OPEMOZX4
. 2000000€-02

OPFAILPT
-1500000€-03

BADZXTFL
«9100000€~04

OPFAILPT
.1500000€~03

BADZX2FL
.9100000€~06

OPFAILPT
.1500000¢-03

BAO2X3FL
«9100000€-04

OPFAILPT
.1500000€-03

BAOZX4AFL
9100000604

OPFAILPT
-1500000€-03

PREPARED BY

DATE DOC NO

REVIEWED BY

8-¢é

PAGE NO

DATE




Babcock &Wilcox

¢ WcDermot compen)

Nuclear Power Generation Division

PD5.21037.1 1.8

GENERAL CALCULATIONS

LMFW

FO66

L <goo &5 €00

DPATCEBFH
.5500000€-02

DPATCCFH
.5500000€-02

DPATCAFH
.5500000£-02

DPATCOFH
.5500000€~-02

DPATCDFH
.5500000€-02

DPETCAFL
.5500000€-02

DPATCCFH
.5500000€-02

DPBTCBFL
.5500000€-02

DPATCBFH
.5500000€~02

DPBTCCFL
.5500000€-02

DPBTCBFL
.5500000€-02

DPBTCCFL
.5500000€-02

DPATCAFH
.5500000€-02

DPBTCOFL
.5500000€-02

DPBTCAFL
«5500000€-02

DPETCOFL
.5500000€-02

BIDPAAML
.2800000€-02

DPATCOFH
.5500000€~02

BIOPAAML
- 2800000€-02

DPBTCDFL
.5500000€-02

E1DPABML
.2800000€-02

DPATCCFH
.5500000€-02

BIOPABML
.2800000€-02

DPBTCCFL
.5500000€-02

BIDPACML
.2800000€-02

OPATCBFH
.5500000€-02

BIDPACHL
.2800000€-02

.28C0000€-02

BIDPADML

BIOPASML

DPBTCBFL

.5500000€ -02
T BIDPACML
.2800000€-02

DPATCAFH

.2800000€-02 ,5500000:-02

BIDPADML

DPBTCAFL

—«2800000€-02 _.5500000€-02

BIDPAAML

BIDPADML

—+2800000€-02__ .2800000¢-02

PREPARED BY

REVIEWED BY

DATE

DATE

DOC NO
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Babcock &Wilcox

& McDermott company

Nuclear Power Generation Division

PDS.21037.1 1.8

GENERAL CALCULATIONS

LMFW

FOG6
A L{o0, BLEOO, BISC VA

DPATCA
.5500000€-02

C6F
«5500000€-02

DPATCAFH
.5500000€-02

3

DPATCCFH
.5500000E-02

DPATCEBFH
.5500000£-02

DPATCCFH
«5500000€-02

DPATCAFH
.5500000€~02

DPATCDFH
.5500000€-02

DPATCBFH
.5500000€-02

DPATCDFH
«5500000€~02

DPATCCFH
.5500000€-02

DPATCODFH
.5500000€-02

DPATCBFH
.5500000€~02

DPBTCAFL
.5500000€-02

DPATCCFH
.5500000€-02

DPBTCAFL
.5500000€-02

DPATCDFH
.5500000€-02

DPBTCAFL
.5500000€-02

DPATCAFH
.5500000€-02

DPBTCBFL
.5500000€~02

OPATCCFH
.5500000€-02

DPBTCBFL
.5500000€-02

DPATCOFH
.5500000€-02

DPBTCBFL
.5500000€~-02

DPBTCAFL
-5500000€-02

OPBTCEFL
.5500000€-02

DPATCAFH
.5500000€-02

DPBTCCFL
.5500000€-02

DPATCBFH
.5500000€-02

DPETCCFL
.5500000€-02

DPATCOFH
.5500000€ -02

DPBTCCFL
.5500000€-02

PREPARED BY

DATE

REVIEWED BY

DATE

DOC. NO

PAGE NO
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POS. 210371 @80

Babcock &'Wi’lcox
Nuciear Power Generation Division GENERAL CALCULATIONS

DPETCAFL DPETCCFL
_»5500000€-02_ .5500000€-02

DPETCBFL DPETCCFL
_»5500000€-02_,5500000€-02

DPATCAFH DPBTCOFL
__.5500000€-02 _.5500000€-02

DPATCEFH DPBTCOFL
_+9500000€-02__,5500000€-02_

DPATCCFH DPE "TOFL
_+5500000€-02__,5500000€-02

DPBTCAFL DPBTCOFL
—«5500000€-02 _.5500000€-02

DFETCBFL DPBTCOFL
0000€-02 _.5500000€-0

DPETCCFL DPBTCDFL

500000£-02 _.5500000€-02.

BIATEAML DPATCOFH
—«2800000£-02 _.S500000E-02

BIATBAML DPBTCDFL
__~28000006-02 _ .5500000£-02

BIATEEML DPATCCFH
—»2800000€-02 .S500000€-02

BIA7BBML DPETCCFL
— 2B00000E-02 __.SS000006-02

BIA7BCML DPATCBFH
-—»2800000€-02 __.5500000£-0

BIA7TBCML DPBTCEBFL
—2800000€-02 _.SS00000E-02

BIA7BBML BIA7BCML
—»2800000E-02__.2800000E-02

BIA7BDML DPATCAFH
—<2800000E-02 ___SS00000E-02

BIA7BDML DPEI CAFL
—-280000CE-02 . _.5500000E-02 -

BIATBAM CIA78DML
—«2800000€-02 __.2800000£-02

BIB7AANH DPATCDFH
.- «2B00000E-D2 - .5SO00UDE-D2

BIB7AAMH DFBTCOFL

PREPARED BY DATE DOC NO

REVIEWED B8Y DATE PAGE NO ﬁ-q




PDS.21037.) ®.8)

GENERAL CALCULATIONS

Babcock &Wilcox

8 McDermott company

Nuclear Power Generation Division

.2800000€-02

.5500000€-02

BIA7BOML
.2800000€-02

BIE7AAMH
.2800000€-02

BIB7ABMH
.2800000€-02

T BIBTAEM
.2800000€E-02

CHL

e
.2800000€-02

DFATCCFH
.5500000€-02

[{4{9
.5500000€~02

TABNH
.2800000€-02

BIBTACHH
.2800000€~-02

DPATCEFH
.550000C0€-02

BIB7ACHH
.2800000€~02

DPBTCEFL
.5500000€-02

BIA7BEML
.2800000€~02

TRIBTACHA
.2800000e-02

BIB7ABMH
.2800000€~02

BIB7ACHH
. 2800000€-02

BIB7ADMH
.2800000€-02

DPATCAFH
.5500000€-02

EIB7ADMH
.2800000€-02

DPBTCAFL
.5500000€~02

BIATBAML
.2800000€-02

BIB7ADMH
.2800000€-02

BIBTAAMH
«2800000€-02

BIETADMH
.2800000€-02

BIDPAAML
.2800000€~02

DPATCBFH
.5500000€-02

BIDPAAML
.2800000€-02

OPATCCFH
.5500000€-02

BIDPAAML
.2800000€-02

DPATCRFH
.5500000€-02

BIDPAAML
.28000.'0e-02

OPBTCEBFL
.5500000€-02

BIDPAAML
.2800000€-02

DPBTCCFL
.5500000€-02

BIOPAAML

DPETCOFL
.2800000€-02 .5500000£-02

CBIATROML BIDPARML
.2800000€-02 .2800000€-02

PREPARED BY DATE DOC NO

REVIEWED BY DATE PAGE NO 6-/0
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Babcock &Wilcog

" Nuclear Power Generation Division

PDS. 210370 .0

GENERAL CALCULATIONS

BIE7ADMY EIDPAAML
.,ZBDOOQDE_DZ_.ZBDQOOQLDZ

B10PABML DPATCAFH
—»2800000€-02 5500000602

BIDPASKL DPATCCFH
—+2800000€-02 _,5500000€-02

e10PASML DPATCDFH
_«2800000€-02 . 5500000€-02

BIDPAEML DPETCAFL
—»2800000€-02 .5500000€-02

BIDPAEML DPBTCCFL
800000€-02 _,5500000€-0

B1DPABML DPBTCOFL
—+2800000€-02 _,5500000€ -

BIA7BCML BIDPABML
—a2800000€-02 .2800000€-02

BIB7ACHH BIDPABML
—a2800000£-02 .28000006-02

BIDPAAML 81DPABML
—«2800000£-02__.2800000£-02

BIDPACML DPATCAFH
—»2800000£-02 . SSO0000E-02

BIDPACKL DPATCBFH
—«2800000€-02 _.SSD0000E-D2

BIDPACHML DPATCDFH
0000E-02 __.SSO0000E-02

BIDPACHL DPBTCAFL
—2B00000€~-02 __SSD0000E-D2

BIDPACHL DPBTCEBFL
—-«2B00000£-02 . 5500000E-02

BIDPACML DPETCOFL
—2800000€-02 . SS00000E-02

BIA788ML BIDPACHL
-—-2800000€-02 . 2800000€-02____

BIB7ABMM BIDPACML
—+2800000€~-02 _.2800000E-02__

BIDPAAML BIDPACHL
+-2800000E-02 -2800000E-02

810PABML BTDPACML

REVIEWED BY

PREPARED BY

DATE DOC NO

DATE PAGE NO

B




Babcock &Wélcox b05.21037.1 .81
GENERAL CALCULATIONS

Nuclear Power Generation Divisior

.2800000€-02

.2800000€-02

BIDPADML
.2800000€-02

DPATCAFH
.5500000€-02

T _BIDPADHL
.2800000€-02

BIDPACML
.2800000E~02

.2800000€~02

.2800000€-02

DPATCEFH
.5500000€-02

.5500000€~02

.5500000€-02

DPBTCBFL
.5500000€-02

DPADML
.2800000€-02

DPBTCCFL
.5500000€-02

BIATBAML
. 2800000€-02

BI1DPADML
.2800000€-02

BIB7AAMH
.2800000€-02

BIDPADML
.2800000€-02

BIDPAANML
.2800000€~02

BIDPADML
.2800000€-02

BIDPABML

~ .2800000€-02

BIDPADML

.2800000€-02

BIDPACML
.2800000€~02

BIDPADML
.2800000€-02

PREPARED BY

REVIEWED B»Y

DATE

DATE

DO, NO

PAGE NO

B-/2




Babcock &Wilcox s

s McDermot: compaen

Nuclear Power Generation Division GENERAL CALCULAT'ONS

v + re ?,'

BIOFDBME

-2
- . 3
2 x 10

PREPARED #Y

REVIEWED BY




g

Babcock &Wilcox

¢ McDermot! company

Nuclear Power Generation Division

PDS.21037.) 19.8)

GENERAL CALCULATIONS

TTOPTALIIFS T PTBLILFR

.4100000€-02

T PTALITFS PTBIILFS

.4100000€~02

L oOP
Ini 1,0te

‘*u&*’bdw\o(*"g

«3460000€-03

.5300000€-03

DGI22TFS
. 1340000€-01

T PIALLITR
«3460000€-03

DGIZIIFS
.1340000€-01

PTALLIFS
-4100000€-02

DGIZILFS
. 1340000€-01

PIALIIPM
- 759000003

DG1ZZIIFS
. 1340000€-01

FU1082F8
.1100000€-03

CST&12AM
- 2000000€-05

swsucToP
- 1000000€ +01

3404
.1100000€~03

swsucTo>?
. 1000000€+01

Cs9911F8
.1100000€-03

SWSucToP
. 1000000€+01

PTAZILFR
«3460000€-03

P7BRECCA
. 1000000€+01

P7BRECLO
«3300000€-02

 PTALLIFS
.4100000€-02

P7BRECCA
. 1000000€+01

+3300000€-02

C P7ALLIPM
.7590000€-03

-1000000€+01

PiARECCA

- 1000000€ +01

P7AIIZFS

PTARECCA

P7BRECCA
.1000000€+01

.3300000€~02

PTARECLO

-3700000€-02

O7BRECOP

PIBRECLO

«3300000€~02

T PTARECLO  P7RIIZFR
. 3460000€-03

T P7R1I1FS
.$300000£-03

T prR2I1TS

.4100000£-02 .1000000€+01 . 1390000€-02

P7BRECLO

PREPARED BY

REVIEWED BY

DATE

DATE

DOC NO

&/

PAGE NO
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Babcock &Wilcox

s McDermol! compeny

Nuclear Power Generation Division

PDS. 210371 9.8}

GENERAL CALCULATIONS

cyeRn2Le Cv2802RE
.3300000£-02 .1000000E+01

cvzsozLc CV2802RE

PTBLLLIFR
__L3460000€-03 -

PTBLILFS

_ .3300000€-02 . 1000000€+01 __,5300000€-03

DG1222FS P7ARECCA PTARECLO
_,1360000€-01__.1000000€+01 . 3300000€-02
D61222FS PTARECOP PTALLLTS
__;1.3#9000,2191_,._1000000_2,09_1__.13,9_00005-02
cv2802Le CV2802RE DG1122FS
_.13(1&0@195;@2__;10900&0;101_.13.90990&:01
CSVSGARS CSVSGBRS DG1222FS
__.1840000€~01 18400 0000€-01
CV2800LC CV2800RE PTALLIFR
__.33000006-02 1000000+ 460Q00€-03
Cv2800LC CV2800RE PTALLIFS
_ .3300000€-02__.1000000€* 0000€-02
Cv2800LC CV2800RE PTAZLIPM
_3300000£-02 __.1000000£401 _.?590U00E-03
P7ARECCA PTARECLO P7BRECCA P7BRECLO
__.1000000£+01 _.3300000£=02 . E+ 300000€-
P7ARECOP PTAZILTS P7BRECCA P7BRECLO
..1onoooomx,‘uvooone-nz__anoononf.o_npssooooo::oz-
PTARECCA PTARECLO P7BRECOP P781211S
_.1000000€+01__.33C0000E~ E+01__.1390000£-02
cv2ec2Le CV2802RE P7EBRECCA P7BRECLO
—.3300000€-02 4000000401 1000000 +01_.3300000E=02
cv2802Le CV2802RE PTBRECOP P7BILLTS
__3300000£-02 . 1000000€+01 .1000000£4011 390000£-02.
CSVSGARS CSVSGBRS PTERECCA P7BRECLO
_.1840000E-01 . 1840000E .1 .1000000€+01 . .3300000€-02
CV2800LC CV2800RE P7ARECCA P7ARECLO
_ .3300000€-02 _ -1000000€+01 .1000000E 01 —.3300000£-02
Cv280" CV2800RE PTARECOP P7A2LITS
- +33007° ;€ 1000000401 _.1000000€ 401 - .1390000£-02
t oM CV2800RE cv2802Le CV2802RE
Nz _1000000E401 . 33000006-C> 1000000401
LSVEGARS CSVSGBRS CV2800LC CV2800RE

_1840000E-01 . 18400J0E-01 _3300000€-02 . 100000001

PREPARED BY

DATE ———————— pOC NO

REVIEWED BY

=
6-1-
DATE PAGE NO




Babcock &Wilcox $0S.21037.1 .81,
GENERAL CALCULATIONS

Nuclear Power Generation Division

LooP

IV\|+\G\*Q
Wi OP'-!CJ“( (,or("(*\vi action

TTUPIALIIFR  PTBIIIFR
.34600006-03 .3440000€-03

P7AIITFS
.4100000€-02

PTBILIFR
. 3460000€-03

TTPTIALLIIPH PTIBIIIFR

- 7590000€-03

.3460000£-03

PIAZIIFR
«3460000€-03

P7BIIIFS
.53C0000€-03

PTAZZIFS
.4100000€-02

P7BIZIFS
.5300000€-03

P7AZLIPH
«7590000€-03

P7BIIIFS
.5300000€-03

DGI1Z222FS
«1340000€-01

PTAZIIFR
«3460000€-03

DGI1222FS
- 1340000€-01

P7AZILFS
.4100000€-02

DG1ZI22FS
«1340000€-01

P7AZLIPHM
.7590000€-03

IWI0AZFR
.1100000e-03

PTAZLIFS
.4100000€-02

DG1222FS
- 1340000€-01

FW1082FB
.1100000£-03

CS9822F8
.1100000€-03

SWSUCTOP
. 4000000€-01

Cs9922F8
.1100000€-03

SusycTor
-4000000€-01

cv2s802Lc
-3300000€-02

C/280ZRE
-11C0000€~-01

DG1222FS
.1340000€-01

CSVSGARS
. 1 G‘OOOOE ‘01

CSVSGARS
.18600005-01

CSYSGARS

—a18400005-01 9

Cv2800LC

3300000=-oz

CSVSGBRS
.1840000€-01
 CSVSGBRS P
10400005-0:

P7BZI2FR
«34600006-03

PPBIITFS
.53000005 =03

csvsceps

CV2BN0RE

«1900000€-01

840000€-01

DG1Z22FS

~1340000-01

P7AZ2ZFS

|_.4100000e-02

PREFPARED BY

REVIEWED 8Y

DATE

DOC NO

DATE

Bl

PAGE NO




PDS.21037.) 9.8

GENERAL CALCULATIONS

0PEM20X
.2000000€-02

OPEM20X
.2000000€-02

Babcock &Wilcox
Nuclear Power Generation Division
L coP
Con Yre!

Auteomat

Lp
- 1000000€+01

L
-1000000€+01

OPEM20XS
. 2000000E-02

OPFAILPY
-1000000€+01

OPEM20XE
.2000000€-02

OPFAILPT
- 1000000€+01

PREPARED BY

REVIEWED BY

DATE DOC NO

PAGE NO

DATE

6-17




Babcock &»Wilcox '8 B0P Phi
GENERAL CALCULATIONS

Nuclear Power Generation Division

LooP
C;CDV\'+'( o\

ba"w Q?C(aﬁf

.8700000€-04

T OPEMZDX
.2000000€~-02

m20X
.200000CE~02

LS20X&Ns OPFAILPT

.1500000€-03

1]
.1500000€-03

FAILPT
. 1500000€-03

OPEM20X3
.2000000€~02

OPFAILPT
.1500000€-03

OPEM20X4
.2000000€~-02

OPFAILPT
.1500000€-03

OPESEL28
.1000000€-03

OPFAILPT
.1500000€ -03

LS20XINS
.8700000€-04

OPFAILPT
.1500000€-03

LS20X2NS
.8700000€~04

OPFAILPT
.1500000€-03

LS20X3NS
.8700000€-04

OPFAILPT
.1500000€-03

BAZ0X1FL
«9100000€-04

OPFAILPT
-1500000€-03

BA20X2FL
.9100000€~04

OPFAILPT
.1500000£-03

BA20X3FL
-9100000¢-04

OPFAILPT
.1500000€-03

BA20X4FL
9100000 -04

OPFAILPT
.1500000€-03

Core €C f'\'v-Q Cc.(.‘hor\

PREPARED BY

REVIEWED BY

DATE

DOC NO

DATE

PAGE NO




DS 21017 9.8

GENERAL CALCULATIONS

f Babcock &Wi%cox

Nuclear Power Generation Division

© DPATCRFH

.5500000€~02

T DPATCAFN

.5500000€~02

) DPATCOFH

.5500000€-02

" DPATCCFH

.5500000€-02

«5500000€-02

~ DPATCBFN

~ DPATCCFH

.5500000€-02
“DPATCOFH
.5500000€-02
“DPBTCAFL
.5500000€~02
_DPBTCBFL
.5500000€-02

~ DPBTCCFL
.5500000€-02

 DPBTCBFL
550000002

DPBTCCFL
-5500000€-02

DPATCAFH
.5500000€ -02

DPBTCOFL
.5500000€ -02

“DPBTCAFL
.5500000€-02

DPBTCOFL
.5500000€-02

BIDPAAML DPATCOFN

. 2800000€-02
 BIDPAAML
.2800000€-02

.5500000€-02

_ DPBTCDFL

.5500000€-02

BIDPABML  DPATCCFH

.2800000€-02
© eIDPABML
.2800000£-02

 BIDPACHML
.2800000€-02

 BIDPACML
.2800000€-02

BIDPABML
.2800000¢-02

BIDPADML
.2800000€-02

EIDPADML

.5500000€~-02

~ DPBTCCFL

-5500000€-02
© OPATCBFM
.5500000€-02
~_oPBTCBFL
-5500000€~02

 BIDPACHML

. 2800000€~02

DPATCAFN
.S50000GE-02

DPETCAFL

»2800000€-02 .5500000£-02

BIDPAAML

_+2800000€-02 ,2800000€-02

BIDPADML

PREPAREC




PDS.21037.1 (9.8

Babcock &Wiicox
GENERA!. CALCULATIONS

Nuclear Power Generation Division

Lo6p
FO6 6

A< o0, pléoo, B ISO> A

OPATCAFH DPATCBFH  ~
.5500000€-02 .S500000€-02

DPATCAFH DPATCCFH
.5500000e-02 .SS500000€-02

DPATCBFH DPATCCFH
-5500000€-02 .5500000€-02

DPATCAFH DPATCOFH
.5500000€-02 .5500000€-02

DPATCEBFH DPATCODFH
.5500000€-02 .5500000¢-02

DPATCCFH DPATCDFH
.5500000€-02 .5500000€-02

DPATCBFH DPETCAFL
-5500000€-02 .5500000€-02

OPATCCFH DPBTCAFL
-5500000€-02 ,£500000€-02

DPATCDFH DPBTCAFL
.5500000€-02 .5500000€-02

DPATCAFH DPETCBFL
.5500000€-02 .5500000€-02

DPATCCFH DPBETCRFL
.5500000£~02 .S$S00000¢-02

OPATCOFH DPBTCBFL
-5500000€-02 .S5500000€-02

DPBTCAFL OPBTCBFL
.5500000£-02 .S$S500000€-02

——— —

DPATCAFH DPBTCCFL
.5500000€-02 . S500000€-02

DPATZBFH  DPBTCCFL
.5500000€-02 . $500000€-02
 DPATCOFK  peaTceRL
.55000006-02 ,5500000€-02

DOC NO

PREPARED BY DATE [
-0

REVIEWED BY DATE PAGE NO




Babcock &Wilcox

& McDemott compan,

Nuclear Power Generation Division

POS. 21037 .1

.8

GENERAL CALCULATIONS

DPETCAFL DPETCCFL
_.5500000E-02 _.5500000€-02__
DPBTCBFL DPBTCCFL
__«5500000€-02 .5500000€-02
DPATCAFH DPBTCDFL
__.5500000€-02 _,5500000£-02
DPATCEFH DPBTCOFL
DPATCCFH DPETCODFL
—»5500000€-02 .5500000€-02
DPBTCAFL DPFBTCOFL
1! »5500000€-0
DPBTCBFL DPBTCODFL

—r 3 .

OPBTCCFL DPBTCOFL
.-5500000€-02 .5500000€-02
BIA7BAML DPATCOFH
—28000006-02 __.SS00000E-02

BIA7TBAML

DPET

COFL
—«28000006-02 _ .S500000E-02

BIATBEML

OPATCCFH

—«2800000£-02__.5500000£-02 _

BIA7EEML

OPBTCCFL

——2800000€-02___.5500000£-02

BIA7BCML

OPATCBFH

—-2B00000E-02 __.55000008-02

BIA7BCML

DPBTCBFL

——-2800000€-02 __.5500000E-02

BIA7BEML

BIA7BCML

-—-2800000€~02 _.2B00000E~-02

BIATEOML

DPATCACH

- -2800000E-02 _ .SS00000E-02 _

BIA7BOML

PPETCAFL

—-2800000E-02 _.S50L0N0E-02 .

BIA7BAM!
-2800000€-02

EIB7ARMH
-2800000€-02

BIRTALMH

BIA7BDML

- +2800000€-02 . .

DPATCDFH
-5500000¢-02

OPBTCOFL

PREPARED BY

DATE DOC NO

REVIEWED BY

DATE PAGE NO




7R NI A NI s W W

Babcock &Wilcox

s McDermot: compan,

Nuclear Power Generation Division

PDS.21037.1 [9.8)

GENERAL CALCULATIONS

.2800000€-02

.5500000€-02

BIA7EOML
.2800000€-02

BIB7AAMH
.2800000£-92

BIBTABMH
.2800000&~-02

DPATCCFH
.5500000€-02

BIBTABMH
.2800000€~02

DPETCCFL
.5500000€-02

BIATBCHL
.2800000e-02
BIB7ACHH
.2800000E~02

T RIBTARMH
.2800000€-02

ATCEFH
.5500000€-02

BIB7ACHH
.2800000€-02

DPBTCBFL
.5500000€-02

EIA7EBML
.2800000€-02

BIB7ACHH
.2800000C~-02

BIB7ASHH
.2800000€-0¢

BIB7ACHH
.2800000€-02

BIB7ADMH
.2800000€-02

DPATCAFH
.5500000€-02

B1B7ADMH
.2800000€~02

DPBTCAFL
.5500000€~u2

EIATEAML
.2800000€-02

BIB7ADMH
.2800000€-02

BIB7AAMH
.2800000€-02

BIB7ADMH
.2800000€-02

BIDPAAML
. 2800000€-02

DPATCEFH
.550000CE-02

BIDPAAML
.2800000€-02

DPATCCFH
.5500000€-02

BIDPAAML
.2800000€~02

DPATCOFH
.5500000e~-02

BIDPAAML
.2800000&-02

BIDPAAML
.¢600000€-02

BIDPAAML
.2800000€-02

OPBTCEFL
.5.00000€-02

DPBTCCFL
.5500000€-02

DPETCOFL
5500000t -C2

BIATEODML  BIDPAAML
.28000006-02 ,2800000£~-02

PREPARED BY DATE DOC NO

\
REVIEWED BY DATE PAGE NO 6 1 W




rBabcock &Wilcox

s WeDermot! compan

Nuclear Power Generation Division

PDS.21037.1 (8.8))

GENERAL CALCULATIONS

RIR7ADMH

gI0PREML

BIDPASML

B1DPABML

BIDPAEML

BIDPAEML

BIDPABML

BIATBOML

BIBTACHH

BIDPAAML

JDPACML

BIDPACML

BIDPACML

EIDPACML

BIDPACHML

BICPACHL

.2800000€-02

BIATREML
.2800000€-02

BIBTABHMH
.2800000€-02

PIDPAAML
2800000€e-02

B1DPASML

BIDPAAML

.2800000€-02__ .2800000€-02

DPATCAFH

_,2800000£-02 _,5500000€-02 _

DPATCCFH

_g28000QOE;92__;SSOOOQQE:02,_

OPATCUFH

_.2800000€-02__.5500000€-02

DPBYCAFL

_.2800000€-02__.5500000€-02__

DPETCCFL

DPBTCODFL

_,2800000€-02__,5500000€-02

BIDPAEML

_.2800000£-02__.2800000€-02

BIDPAEML

_.2800000£-02_.2800000E-02__

BIDPABML

_.2800000E-02 _.2800000E-02

DPATCAFH

e
_.2800000E-02__.5500000€-02

DPATCEBFH

_.2800000£-02 __.S500000€-02

DPATCOFH

.2800000E-02 _.5500000€-02

DPBTCAFL

_.2800000£-02 _.S500000€-02

DPBTCBFL

_ .2800000€-02 _.5500000E-02

DPBTCDFL
.5$500000¢ -02

BIDPACHML
.2800000£-02

BIDPACHL
.2800000€-02

BIDPACHML
.2800000€-02

BILPACH

PREPARED BY

DATE DOC NO

REVIEWED BY

DATE PAGE NO
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RBabcock &Wilcpx

& M:Dermotr comp

Nuclear Power Generation Division

PDS.21037.1 .80

GENERAL CALCULATIONS

.2800000E-02 .2800000€-02

BIDPADML DPATCAFH
.2800000e-02 .S500000E-02

BIDPADML DPATCBFH
.2800000e-02 .S5500000€-02

BIDPADHL DPATCCFH
.2800000€-02 .5500000€-02

ETOPADML DPETCAFL
.2800000€E-02 .5500000€-02

T BIDPADML DPBTCBFL
.2800000e-02 .S500000€-02

BIDPADML DPBTCCFL

BIATBAML BIDPADML
.2800000€-02 .2800000€-02

BIBTAAMH B10PADML
.2800000€~-02 .2800000€-02

BIDPAAML BIDPADML
.2800070e-02 .2800N00E-02

BIDPABML BIDPADML
.2800000€-02 .2800000€-02

BIDPACML BIDPADML
.2800000€-02 .2800000€-02

PREPARED BY

REVIEWED B8Y

DATE DOC NO

DATE PAGE NO

-2+




~

Babcock &Wilcox

Nuclear Power Generation Division

* McDermott company

PDS.21037.1 9.81)

GENERAL CALCULATIONS

— -
L OCP - overfill PreTection

DPOFABXX DPOFDBFL
5.5 x 10" ° 5.5 x 10™°
BAOFABXX DPOFDBFL
9.1 x 10> 5.5 x 10™°
BIOFABMH DPOFDBFL
2 x 1073 5.5 x 10”°
DPOFABXX BIOFDBMH
5.5 x 10 ° 2 x 1072
BAOFABXX BIOFDEMH
9.1 x 10™° 2 x 1073
BIOFABMH BIOFDBME
2 x 1073 2 x 10”7
PREPARED Y DATE DOC NO

REVIEWED BY

DATE

PAGE NO

B-45




Babcock &Wilcox

4 Milermot' compan,

Nurlear Power Generation Division

PDS.21037.1

9.8

GENERAL CALCULATIONS

LCAC
Tni taik

Automat

e

FTALLLTR
.3460000€-03

TPTRILIFS
. 410000002

—PTRIIIPW
.7590000€-03

T PTARECT
.1000000€ +01

TTFWIUBTIFE
.11000006-03
A P7ARECLO

.3300000£-02

PTARECOP
.1000000€ +01

P7AZIZTS
.1390000€-02

TTevesoeLe
.3300000£-02

CV2BORRE
.1000000€+01

CSTA1ZAM
.2000000€~05

SWSUCTOP
.1000000€+01

CSVSUARS
.1840000€~01

WAI111F8
.1100000€-03

CSVSGBRS
. 18400005 -01

W51211F8
.1100000€~03

CSVSGARS
.1840000€-01

CSVSGBRS
.1840000€-01

CS9822FB
.1100000€-03

swsucToP
.1000000€ +01

cs9912F8
.1100000£-03

swsucToP
.1000000€+01

BADDELZAM
.8440000€~03

Cvesn2Le
.3300000€-02

TTTevYivz0p
.1000000£+401

cvY12210
L4000000E~02

CvY22270
.4000000€-02

T BADDAZAM
LB4AND0O0E-DT

CVY1YZOP
< 1900000€+01

VY2110
.A000000E-D2

BADO7ZAM
. 8860000603

CVY1Y20P

cvrizzro

—

FREPARED BY

DATE

DOC NO

REVIEWED BY

DATE

PAGE NO

b 2§




Babcock &Wilco;

McDermot: com

Nuclear Power Generation Division

PDS. 2103”7 v.6

GENERAL CALCULATIONS

LO AC
Tadiate , w/th gperator corcecTive
—PTRIIIFF action
. 3460000 -03
PTRIIIFS
.4100000€ -02
—PTAILIPN
. 7S90000E~01
—FUTUSIFE
.1100000€-03
.21000006-02 .3300000€-02
PIAZZIITS
.A4D00000E-02 .1390000E~02
TCV2B02LC CV2B02ZRE
.3300000€-02 .1100000€-01
CSVSGARS W6I111FB
.1840000€-01 .1100000€~-03
CSVSGBRS WS1111FB
.1840000E-01 ,1100000€6-03
CSVSGARS CSVSGBRS
-1840000€-01 . 1240000€-01
CS9821F8 SWSUCTOP
.11000006-03 ,4000000E-01
CS9821F8 CV2RO6MF
.11000006~03 .4000000€-02
CS9522F8 CV3BSINF
.11000006-03 . 4000000€-02
. CS9922FB SWSUCTOP
71100000€-03 .4000000E-01
Cs9712FE CVZEDENF
<1000006-03 L 60000G0E~02
€997, 3 CV3ESIMF
L00000E-03 L, 4000000 -02
CVY3Z2ZFH PVE4DIRS
.2070000€-03 _,23000006-02
CVY3ZZFH PV6SO2RS
.2070000€-03 . 2300000€ ~02
CVY&Z2FH PV6LDIRS
.2070000€~03 . 2300000€ 02
CVY&2ZFH PVES02RS
.2070000€-03 . 2300000€-02
BADDSZAM CV2802L¢C
-8460000¢-03 , 3300000€~02
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LoAC
Contre |
Rutomatic
—OPEM0 (4.2

X1 OPFAI
.2000000€-02 .1000000&+01

EWZUXZ OPFAILCPY
.2000000€e-02 .1000000E+01

OPERCOXS

“OPFRICPT
.2000000€-02 .1000000€+01

.2000000€-02 .1000000€E+01

N
.8440000€-03 .1000000€+01

BADO7IAM “OPFAILPH

.84600006-03 .1000000€+01
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REVIEWED B8Y

DATE

DATE
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Babcock &Wilco

# McDermott compan,

Nuclear Power Generation Division

GENERAL CALCULATIONS

PDS.21037.1 1.8

LoAL
(oh*(°l

UU]*AN

.8700000€-04
UPEWZ
.2000000€~02
.2000000€-02
.2000000€-02

TOPEWZD
.2000000€-02

OPC(Q*Wr

FRTCPT
.1500000€-03

.1500000€-03

.1500000€~03

—
.1500000€-03

.1500000€-03

~ OPESELZE
.1000000€-03

OPFAILPY
.1500000€-03

LS20XINS
.8700000£-04

OPFAILPT
.1500000¢ °3%

LS20XeNS
.8700000E~04

OPFAILPT
.1500000€-03

LS20X3NS
.8700000€~04

OPFAILPT
.1500000€-03

PR

BADOGTIAM
.8440000€-03

OPFAILPH
.7500000&-03

T T RADD7IAM

.8460000€-03

OPFAILPH

.7500000€-03

TTTRA20XITL

.9100000£-08

T pA20X2FL

.9100000€-04

“UBAZOXIIL

.91000008~04
BA20X4FL

OPFAILPT
.1500000€-03

n—
OPFAILPT

.1500000€~03

i

OFFAILPT
.1500000€~03

OPFAILPT

.9100000€-04 . 1500000€-03

corcective action
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s McDermot! company

Nuclear Power Generation Division

PDS.21037.1 19.81

GENERAL CALCULATIONS

LoAC
FOG 6
A < 600, RY600

.5500000€-02
P
.5500000€-02
DPATTD
.5500000€-02

.5500000€~-02

.5500000€-02
OFR

.5500000€-02

«5520000€-02

.5500000€-02

OPATCEFH
«5500000€-02

.5500000€~02

.5500000€-02

CFL
.5500000€~02

DPATCAFH
-5500000€~-0¢

DPBTCDFL
.5500000€-02

DPETCAFL
«5500000€-02

DPBTCDFL
-5500000€~02

BIDPAAML
«2800000€~02

DPATCDFH
.5500000€-~02

BIDPAAML
.2R00000E~02

DPSTCDFL
.5500000€-02

BIDPAEML
.2800000€-02

DPATCCFH
.5500000€-02

BIDPABML
.2800000€~02

OPBTCCFL
.5500000€-02

BIDPACHL
.2800000€~02

DPATCBFH
.5500000€e-02

BIDPACML
- 2800000€~02

DPBTCBFL
.5500000€~02

ElDPASBML
.2B00000E~02

BIDPACHL
.2800000€~02

EIDPADML
.2800000E~02

DPATCAFH
.5500000€-02

EIDPADML

DPBTCAFL

_.2800000€-02 _,5500000€~02 _

BIDPAAML

. 2800000€ -02

BIDPADML
.2800000€-02 _
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REVIEWED BY

DATE PAGE NO g BD




Babcock &Wilcox

& MeDermor

ompan,

Nuclear Power Generation Division

DS 21037

Iv.8!

GENERAL CALCULATIONS

|
—

LOAC

FOE 6
A £{600,84400, B ISO7 A

“DP
.5500000€-02

T DPATUAFH  DPATCTF

.5500000e-02

.5500000€-02

e
«5500000€-02

UPATCBFH— DPATCTFH

+5500000€-02

)
.5500000€-02

.5500000€~02

OPATTOFH
«5500000€~-02

DPATCEFH
.5500000€-02

DFATCODFH
.55000008-02

T DPATCCFH
5500000802

DPATCOFH
.5500000€-02

DPATCBFH
«5500000€e-02

OPBTCAFL
.5500000&e-02

DFATCCFH
.$500000E-02

DPBTCAFL
«5500000€-02

DPATCOFH
.5500000€-02

DPBTCAFL
.5500000€-02

DPATCAFH
.5500000€-02

DPSTCBFL
.5500000€-02

DPATCCFH
.5500000€-02

DPETCEBFL
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DEBICCFL
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GENERAL CALCULATIONS

Babcock &Wilcox

s Welermot compan,

Nuclear Power Generation Division

DPETCAFL DPBICCFL
.5500000€-02 . 5S00000€-02

DPETCBFL pPBTCCFL
.5500000€-02 .5500000€-02

DPATCAFH
. 550002002

DPBTCDFL
.5500000€~02

DPATCEFH
.5500000€-02

DPBYCDFL
.5500000€-02

DPATCCFH
.5500000€-02

OPBTCOFL
.5500000€~02

DPBTCAFL
.5500000€~02

DPBTCDFL
.5500000€-02

DPBTCBFL
.5500000€-02

DPBTCDFL
.5$500000€-02

DPBTCCFL
.5500000€-02

OPBTCOFL
.5500000€-02

BIATBAML
. 2800000€-02

DPATCODFH
.5500000€~-02

BIA7BAML

DPETCODFL

___»2800000€-02 ,5500000€-02__

BIA7BEML DPATCCFH

——+ 280000 =0
B1A7BEML DPBTCCFL

—+2800000€-02_,55000006=02

BIA7BCML DPATCEFH
—_«2800000€-02 .5S500000£-02 _

BIA7ECML DPETCEBFL
—_a2%00000E-02 _.SS00000E-02

BlA7BEML BIA7BCML
— 2800000€-02 _.2800000£-02 .

BIA7BDML DPATCAFH
__.-2800000£-02  .SSDOOD0E-02
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— »2800000£-02
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PPETCDFL
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GENERAL CALCULATIONS
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.2800000€-02

.5500000€-G2

EIATEDML
.2800000E-02

—
. 2800000€ 02
—BIE7A
.2800000€-02
—BIATEC
. 2800000€-02
.2800000€-02

e
.2800000€-02

T BIA7EE
.2800000€-02

EIB7AAMH
.2800000€-02

TCC
.5500000€-02

.5500000€-02

187A8HH
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FH™
.5500000€-02

TCEFC
.5500000€-02

KTWR
-2800000E-02

T BIB7AEWH
.2300000€~-02
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-2800000€-02

ETETADHH
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DPATCAFH
.5500000€-02
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DPBTCAFL
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.2800000€-02
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.2800000€-02
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. 2800000€~02
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. 2800000€-02
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BIDFAANL

DPBTCBFL
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DPBTCCFL
.5500000€ -02
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.28000008~02

elazeon.

. 2E00000E-02

DPBTICDFL
.5500000€-02
I
.2800000¢e-02
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GENERAL CALCULATIONS

EIEB7ADMH BIDFASML
_+2800000€-02 ,2800000€-02
BIDPASML DPATCAFH
.2800000e~02 .SS00000£-02
BIDPABML DPATCCFH
.2800000€-02 .5500000€~-02
BIDPAENL ODPATCDFH
__+2800000€-02 .5500000£-02
EIOPABML DPETCAFL
.2800000€-02 .5500000€-02
EIDPABML DPBTICCFL

.2800000€-02 .5500000£-02
BIDPABML DPBTCDFL
.2800000€-02 .SS70000€-02
BIA7BCHML BIDPAB*L
.2800000€-02 .2200000¢-02
BIB7ACHH BloPAEML
.2FJ0000E~02 .2800000t-02
BIDPAAML BIDPAEN

__«2B00 B8 UL~
BIDPACHL DPATCAFH
. 2800 00€-02 _
BIDPACHL DPATCBFH
—«280 i L
BIDPACHL DPATCDFM
—a2800000€-02 . S500000€-02
BIDPACML DPBYCAFL
-«2800000€-02 . S5S00000£-C2
BIDPACHL DPETCEBFL
—-2800000£-02 _ _SSQDOQOE-02
BIDPACHL OPBTCDFL
—«2B00000E-02 __SSONQ00E-02
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«C800000E-02 _ L28500008-02
BIDPABML BIDFACHL
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Nuclear Power Generation Division

GENERAL CALCULATIONS

PDS.21037.1 5.8)

.2800000€-02

.2800000€-02

T _BIOPADHL

.2800000€-02

- BILP
.2800000€-02

EIDPADHL DPETT

.2800000€-02

.2800000€-02

~ EIUPR
.2800000€-02

— BIDPAD
.2800000€-02

.2800000€-02

.2000000€~02
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.£700000E~D2

CBFH

.5ZC0000€~-02
.5500000€-02
.5500000€-02
.SSOOOOQE-O?
.5500000€-02
. 2800000E-02

L
.2800000€E-02
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.2800000€e-02

.2.00000€-02

BIDPADML

T TBIDPABML

.2800000€-02

BIDPADML
.2800000€~-02

BIDPACHL
.2800000€-02

BIDPADML
.2800000€-02
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Babcock &Wilcox

& McDermott company

Nuclear Power Generation Division

PDS.-21037.1 19.8)

GENERAL CALCULATIONS

LO AC- O ver (- ” P'O?QL*'I.Qr\

DPOFABXX DPOFDBFL
5.5 x 10 5.5 x 10™°
BAOFABXX DPOFDBFL
9.1 x 10°° 5.5 x 10 °
BIOFABMH DPOFDBFL
2 x 10°° 5.5 x 10"
DPOFABXYX BIOFDBMH
5.5 x 10 ° 2 x 10”3
BAOFABXX BEICFDBMH
9.1 x 10°° 2 x 1073
BIOFABMH BIOFDEMH
2 x 10”3 2 x 1073
BADO7ZAM DPOFDBFL
8.46 x 10”4 5.5 x 10
SADO7ZAM BIOFDBMH
8.46 x 104 2 x 10°°
BADO7ZAM DPOFDAFL
8.46 x 104 5.5 x 10™°
BADO7ZAM BIOFDAMH
8.46 x 10”4 2 x 1077
PREPARED BY DATE DOC NO
REVIEWED BY DATE PAGE NO 6‘36
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Babcock &Wilcox PDS.21037.1 19.8)

@ McDermott compan,

Nuclear Power Generation Division GENERAL CALCULAT'ONS

i

BAOFABXX 9.1 x 10°°
BIOFABMH 2 x 103
BIOFDBMH 2 x 10°°
BRA120XX 1.72 x 10/

-5
CSPTSAXY 1.2 x 10

-3
DPOFABXX 5.5 x 10
DPOFDBFL 5.5 x 10 °

-5
INY11ZXX 1.23 x 10
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