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Docket No. 52-001 - -

APPLICANT: GE Nuclear Energy (GE)

PROJECT: Advanced Boiling Water Reactor (ABWR)

SUBJECT: SUMMARY OF MEETING WITH GE ON SEPTEMBER 21-22, 1992

A public meeting was held between the Nuclear Regulatory Commission (NRC)
staff, GE Nuclear Energy (GE), and the Nuclear lhterials Resources Council
(NUMARC) at the offices of GE in San Jose, California, on September 21-22,
1992. The purpose of this meeting was to discuss issues related to the
industry and staff review of the ABWR inspections, tests, analyses, and
acceptance criteria. Enclosure 1 is a list of those who attended.

Enclosure-2 contains the agenda for the meeting and the viewgra3hs presented
at the meeting. The agenda items on the review of the revised ligh pressure
core flooder system and the reactor building heating ventilation, and air
conditioning (HVAC) system were not discussed due to time constraints.

NUMARC opened the meeting on September 21 by presenting a short summary of the
status of the NUMARC/ industry review. The results of the review were
illustrated by discussion of the changes to the Tier : material for the
:tandby liquid control system. GE then presented the remote shutdown system
and HVAC emergency cooling water system for discussion by the industry group.
The staff clarified its comments on the Tier 1 material provided to GE in a
letter dated August 12, 1992. On September 22, the design acceptance criteria
for the human factors engineering and instrumentation and controls aspects of
the ABWR were discussed.

The nature of the changes to the Tier 1 material were discussed; however, no
conclusions were reached on the material. The staff will evaluate the changes
when GE provides a revised Tier 1 submittal to the NRC. GE will address the ,

staff's comments of August 12 when it resubmits the Tier 1 material for staff
" " " * -
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Enclosure 1

MEETING ATTENDEES

SEPTEMBER 21-22, 1992

HAMI AFFillATION

T. Boyce NRC
W. Burton NRC
W. Russell NRC
R. Perch NRC
R. Pierson NRC
J. Stewart NRC
C. Goodman NRC
W. Beckner NRC
W. Zimmerman AEPSC/ Nuclear Safety
D. Wilson EPRl/NMPC
H. Messer Duke Power Co.
B. Brown GE/ Diagnostic Testing
S. Frantz Newman & Holtzinger (CE)
R. Louison GE

M. Ross GE
P. Billig GE

T. O'Neil GE
B. Cockrell INP0
A. Heymer NUMARC
B. Rasin NUMARC
T. McDonnell Bechtel
N. Kaushal Commonwealth Edison
A. Sterdis Westinghouse
C. Brinkman ABB-CE
J. Rec ABB-CE
N. Fletcher DOE /ALWR

| K. Mali DOE /SF
-
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ACMR DESI'GN CERTIFICATION Enclosure 2

GE/NRC/NUMARC TIER 1/ITAAC

REYlEW 9/21 - 9/22/92
.

AGENDA

TOPIC LEAQ

MONDAY 8:00- AM - AU,_ DAY

o SUMMARY OF NUE.' UTILITY GE/NUMARC

REVIEW RESULTS (JAMES /HEYMER)

o REVIEW OF REVISED SLCS NUMARC (HEYMER) ..

o REVIEW OF REVISED HPCF GE (JAMES)

o CONTINUATION OF GROUP REVIEW ALL

RSS O'NEIL

HVAC CW (N+E) MILLER

REACTOR BUILDING HVAC MUNSON

I

| TUESDAY 8:00 J04 - ALL DAY

o- CONTINUATION OF GROUP REVIEW ALL

HFE DAC ROSS
|

SOFTWARE DAC SIMON

t .
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Tcbic 2.2.4: StcndL, Liquid Ccntrcl Syctcm

inspections, Tests, Analyses and i' <ce Criteria .

Certified Design Commitment inspections, Tests, Anal Acceptance Criteria

1. The SLCS is capable of insen. ~1 the 1. A documentation review and i - Certified Design Commitment is met
quantity of boron solution to prot;xe an inspection will be conducted or ded that;.

average boron concentration of 2 L20 ppm built parameters listed below:
in the RPV at rated conditions, d. Storage tank pumpable volume range is -

a. Storage tank pumpable volume between 23.1 to 25.7 m3,

b. RPV water inventory at 21'C b. RPV water inventory is s455 s 10 kg.
~

3

c. RHR shutdown cooling system water c. R11R shutdown cocting system inventury is,

inventory at 21*C 130 x Mg.
2. A sirnplified configuration for the SLC 2. Construction records will be reviewed 2. The as-built configuration of the SLCS is in

system is described in Section 2.2 4 and visual inspections will be conducted accordance with the description in Section
for the configuration of the SLCS. 2.2.4.

.

9/17/92
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Tcble 2.2.4: Stcnduf Liquid Centrol System

inspections, Tests, Analyses and - Acceptance Criteria (Continued)
+

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

3. The SLC system delivers at least 378 3. Using insta!!ed controls, power 3. The Certified Design Commitment is met

1/niin of solution with both pumps supplies and other auxiliaries, the provided that-

operating against the elevated pressure following system precperational tests ,

conditions which can exist in the reactor will be conducted of pump and system a The SLC system automa6cally injects 2

during events involving SLC System performance. For each test. 3781/ min into the RPV with leth pumps j

demineratized water wi!! be injected runn.ng against a reactor pressure of z 38.9 . Jt

initiation.
from the storage tank into the RPV. p fcn h |

a Using a simulated ATWS signal, the b. The SLC system inkts > 378 |/ min at 1

I SLCS will automatic Hy inject 2 378 conditions of tow lesel 5d maximum|
'

,

1/ min with both pumps running against ternperature in the .torage tank .

a reactor pressure of a 88 9 kg/ car a.
| c. Each SLCS division initiates tqmn rneipt

b. To demonstrate adequate Net Positise tJ a nunuat signal f rom the control nom. -

Suttion Ilead (NPSIO, delivery of >
378 I/ min will be confirmed by tests
conducted at conditions of low level and
retuimum temperature in the storage
tank.

| c. Manual initiation of each SLCS
division will be tested.

l

4 The SLC System is designed to permit 4 Using installed controls, power 4. a Demineralized water is pumped with a

functional testing durmg plant operation. supplies and other auxiliaries, the flowrate 2.1891/ min.
following functional tests will be
conducted for each SLCS division after b. Demineralized water is injected from

system installation: the test tank into the RPV.
|
t

a Demineralized water will be pumped
agahst a pressure 1 88.9 kg/cm2 a

in a closed loop on the test tank.
j

b. Demineralized water will be injet J
from the test tank into the RPV.

9/17/92
|

|
t
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Tcbli 2.2.4:- Stendt, ' Liquid Control System.-

Inspections, Tests, Analyses and ' Acceptance Criteria' (Continued)" .;.

' Certified Design . Commitment inspections, Tests, - Analyses Acceptance -' Criteria
.

5. The SLC System is powered from Class 1E 5. a As-built construction records will- 5. SLC System receives efectrical' power from
buses, be reviewed to determine the source . _ Class 1E buses.

~

*

of electrical power. ;

b. A test of the components described in
the Design Description in Section
2.2.4 will be conducted with power ''

,

rupplied from the permanently .

'installed electric power busses.
,

' 6. Portions of the SLC System are classified 6. ASME Code Data Reports will be 6. Those portions of the SLCS identified as | ?4

as ASME Code class as indicated in Section reviewed and inspections of Code stamps ASME Code class in Section 2.2.4 have -

2.2.4 They are designed, material will be conducted for ASME components ASME Code Secton lit. Code Data reportr,
tested, fabricated. installed, and in the SLCS. and Code stamps (or alternative markings,

inspected in accordance with the ASME permitted by the Code).-

Code, Section Ill.

7. The ASME portions of the SLCS retain 7. A hydrostatic test will be conducted on _7. The results of the hydrostatic test of the
their integrity under internal; pressures those portions of the CLCS required to ASME portions of the SLCS conform with
that will be experienced during service. be hydrostatically tested by the ASME the requirements in the ASME Code, Section -

CcxJe. Ill.

8. The control <oom features provided for 8. Inspections will be perfor.ned to serify 8. Features are present in the control room as
the SLC system are defined in Section the presence of control room features defined in Section 2.2.4
2.2.4. for the SLC system.

9. Each division of the SLC system 9. . Construction records will be reviewed 9. The injection valve, pump, and ' suction
(Divisions A 8) is electrically and visual inspections will be valve within'each division of the SLC
independent. performed of the electrical System (Division A or B) is supplied from' '

independence of the SLCS divisions. only one division of electrical power, and [
this division of electrical power is L "

different from the division of electrical ~ '

power supplying the same~cx>mponents
within the other division of the SLC System. ~

,

9/17/92 I
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Certified Design Commitment inspections, Tests, Analyses Acceptance Critorie

e

1 The minimum everage poison 1. Construction records, revisions and plant 1. It must be shown the SLC System can

concentration in the reactor after operation visual examinations will be undertaken to achieve a poison concentration of 850 ppm

of the SLC System shall be equal to or, assess as-built parameters listed bolow for or greater, assuming a 25% dilution due to

greater than 850 ppm. compatibility with SLC System design non-unifosm mixing in the reactor and
calculations. If necessary, an as-built SLC accounting for dilution in the RHR

System analysis will be conducted to shutdown cooling systems.This
j demonstrate that the ace:eptance criteria concentration must be achieved under -

system design basis conditions.are met.

This requires that the SLC System meet theCritical Paremeters:
following values:

Storage tank pumpable volumea.
a. Storage tank pumpable volume range

e

b. RPV water inventory at 70*F 6100-6800 gal.

6
c. RHR shutdown cooling system water b. RPV water inventory 5 1.00 x 10 fb

inventory ct 70*F '

(c. Ri1R shutdown cooling system
| inventory s U.287 x 1F (*)
|

M Vl6 @

|

'

1. The SLCS is capable of inserting the 1. A documentation review and visual 1. The Cerw.~ . Asign Commitment is met

quantity of boron solution to produce an inspection will be conducted on the as provided that:

|
average boron concentration of 21320 ppm built parameters listed belcw:

a Storage tank pumpable volume range is
in the twv at rated conditions. 3a Storage tank pumpable volume between 23.1 to 25.7 m ,

3b. RPV water inventory at 21*C b. RPV water inventory is s_455 x 10 kg.

c. RHR shutdown cooling system water c. RIIR shutdown cooling system inventory is
inventory at 21*C g , pp

|

. _ _ _

.,.
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2. A simplified system configuration is shown 2. Inspections of insteilation records. together 2. The system configuration is in accordance

in Figure 2.2.4. with plant walkdowns, will be conducted to with Figurs 2.2.4. *
confirm that the installed equipment is in
compliance with the design configuration
defined in Figure 2.2.4. -

r
.

l (2evis m -

\

2. A simplified configuration for the SLC 2. Construction records will be reviewed 2. The as-built configuration of the SLCS is in

system is described in Section 2.2.4. and visual inspections will be ccnducted accordance with the descriptior,in Section
for the configurafica of the SLCS. 2.2.4.

e

|

.
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Certified Design Commitment Inspections Tests, Analyses Acceptance Critorie
^

3. The SLC System shall be capable of 3. System preoperation tests will be 3. It must be shown that the SLC System can

delivering 100 gpm of solution with both conducted to demonstrate acceptable automatically inject 100 gpm (both pumps

pumps operating against the elevated pump and system performance.These running) against a reactor pressure of 1250

pressure conditions which can exist in the tests will involve establishing test psig with simula.ed ATWS conditions. It

reactor during events involving SLC conditions that simulate conditions which must also be shown that the SLC System

System initiation. will exist during an SLC System design pumps r:an pump the entire storage tank
basis event.To demonstrate adequate Net pumpable volume. ,

Positive Suction Head (NPSH), delivery of
rated flow will be confirmed by tests
conducted at conditions of low level and
maximum temperature in the storage tank,

| and the water will be injtcted from the
I

storage tank to the itPV.
e

I.

Ih $9CT)

3. The SLC system delivers at least 378 3. Using installed controls, power 3. The Certified Design Commitment is met

I/ min of solution with both pumps supplies and other auxiliaries,. the provided that:
|

operating against the elevated pressure following system preoperational tests

conditions which can exist in the reactor will be conducted of pump and system a The SLC system automatically injects 2

during events involving SLC System performance. For each test. 3781/ min into the RPV with teth rumps
deminerafized water will be injected running against a resctor pressure of > 88.9 e i

initiation.
from the storage tank into the RPV. g/cm , |2

|

l
a Using a simulated ATWS signal, th b. The SLC system injects a 378 t/ min at

SLCS will automatically inject 2 37M conditions of low lesel and maximum
1/ min with teth pumps runningagainst temperatt.re in the storage tank.

a reactor pn ,sure of 288 9 kg/cm2 3

| c. Each SLCS division initiates upon receipt

b. To denmnst ate adequate Net Positive of a manual signal Irom the control room

Sm tion llead (NPSII), delivery of 2
3781/ min will beomlirmed by tests
cimincted at omditions of low level amt
ma simum temperature in the storage
tank.

c. Manual initiation of each SLCS
division will be tested.

g

. _ _ - _
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5. The pump, heater, valves and controls can 5. - System tests will be conducted after ' 5. The instelled equipment can be powered

be powered from the standby AC power installetion to confirm that the electrical : from the stenooy AC power supply.

supply as described in Section 2.2.4. power supply configurations are in
compliance with design commitments.

.

i
.

, . 9C yt6 E D
'

e

.

b. The SLC System is powered from Class'1E 5. a. As-built construction records will 5. SLC System receives electrical power from -
buses. be reviewed to determine the source C! ass 1E buses.

of electrical power.

. b. A test of the components described in
the Design Description in Section
2.2.4 will be conducted with power
supplied from the permanently
insta!!ed electric power busses.

o

i
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RSS Design Features

The following elements of the RSS design are described in the Tier 1
Design Description. Items followed by "(ITAACJ'" have a corresponding
entry in the ITAAC table.

- Safety-related features
The RSS is a safety-related system, as it interfaces with nuclear

.

-

safety-related equipment in other systems
The RSS has two divisional panels located in oro remote shutdown-

station. A physical barrier provides separation between the twoI

panels. (ITAAC)
The RSS provides controls and indicators for controlling the-

following plant systems: (ITAAC)

1) Residual Heat Removal (RHR) System

2) High Pressure Core Flooder (HPCF) System

3) Nuclear Boiler System (NBS)

4) Reactor Service Water (RSW) System
;

I 5) Reactor Building Cooling Water (RCW) System

6) Electrical Power Distribution System (EPDS)

7) Flammability Gas Control System (FCS) m,
9/21/92
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RSS DesignFeatures (cont.)

- Safety-related features . ant.)
The RSS provides indicators for plant process parameters-

su.oplied by the following systems: (ITAAC)

1) Atmospheric Control (AC) System,

2) Emergency Diesel Generator-(D/G)

3) Suppression Pool Temperature Monitoring System (SPTMS)

4). Make-up Water Condensate (MUWC) System

Control is transferred to the RSS panels through transfer devices.

which override the controls from.the main control room

,

. . .
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2.2.6 Remote Shutdown System.

Design Description

The Remote Shutdown System (RSS) for the Advanced Boiling Water Reactor
(ABWR) provides remote manual control of nur m! =d nuclear safet)[related A@ Nte6

#eugo systems : = j to bring the reactor to cold shutdown cor.ditionst. m. c,ci4
frahi m from outside the main control room.

W Luz cf Coel2n' Acciden' (LOCAL rer"c crer' er eeer 2bre-2! p!2n>
-cendi'ler, except ler ef e&i:e pe'< er, u 2::u. red te er:= cein ! der: 'e 'he.

4wnt -equiing er m2ir centfe! mer e=under: The RSS has two dhisional
panels and associated controls and indicators fomen::cdng .he following.

' "*'4 * '#am,,,,m:ng systems:

(1) Residual Heat Removal System (RHR)@ce! :ccling and duidc=
cocFng-mod 4 V

(2) High Pressure Core Flooderg(HPCF)

(3) Nuclear Boiler System (NBS).&Jg Itcucf'/ahc3

(4) Reactor Senice Waterg.(RSW)

(5) Reactor Building Cooling Waterg(RCW)

(6) Electrical Power Distribution System (EPDS)

(7) Atmospheric Controlfy(AC)

(8) Emergency Diesel Generator (D/G)

(9) Make-up Water Condensate (MUWC)

(10) Flammability Gas Control System (FCS)
w) 19 pass &Tbl hews M on g J p aered)

The RSS is chui6ed as a safety-related system becau(se it interfat.es with nuclearr

safety-related equipment from other systems. The two remote shutdown control
panels are Seismic Categor7 and are located in a single remote shutdowmI
station in the Reactor Building. A physical banier provides separation between
the two paneb. The RSS provides remote control capability through control and
transfer switches in the RSS panels which override the controls from nrda
control room and tansfer control to the RSS panels.

7cct:JbyCT TM h 40f SMThead
Indication for plant parameters,is also provided on the remote shutdown panel.g'
:c == 5 a e rnd centc1!:d chu:dc; m ofi: phn'. Figure 2.2.6 shows the RSSr

with the interfacing systems and control and indication functions provided.
+
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... Inspections, Tests, Analyses and Acceptance Criterls-

Table 2.2.6 provides a definition of the visual inspections, tests and/or analyses,
together with associated acceptance criteria, which will be performed for_the .
RSS.

.

p

4

%
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Table 2.2.6: Remote Shutdown Systemu

u
.

inspections, Tests, Analyses and Acceptance Criteria
44JO altICATdf 5

Certified Design Commitment t'e e inspections, Tests, ? 'y;= Acceptance crieenia

1. 9:nc; c' ::; bu::- Jm.m.-.a.4.uu .J 1. RSS has the : ;?:d p' 9 system controlf
RSS provides/ remote manual contro(ef1.
the following interfacir.g systems to brin Mpopections of the RSS will be ::;:ing. Auey footcaroc 5 0,.; yng

the reactor to cold shutdown condition performed * 2:n,; c' ?.: E!! _..: 2 p4ustf rog 776 .ir'(76 M3.t/576p
L " - *- " 1D VGAlfY

behn &D tel fEiftal t-2 G: - - - - - - - - - --- -- /Al THE CEF?T!FIEo DEfttin cnty*'*

a. RHR 'i~;';;J: ;;;s tu: :: -fd G M Ef E dCE of N N T M i 4 AID g,4 ygy,, ,g gg(ygg ,,,g*
" ^^ inD{cATotJ Ot.I THE A**5 f4AELS._ - * . . . , . . . . . ' . . ' .

'e b. HPCF
c. NBS Safety Relief Valves
d. RSW
e. RCW
i. EFDS
g. .'C
'M

^ "^J ^JC...;,

n |'@ FCS &. A Visualinspections and documentation.P*

k The panels :n"::- :: ?.::: ::7_ : : ^-
( l. The RSS has two divisional panels for 3. 7. i..:;..;* ::; :: den :n f x _..::"

3. monitoring and controlling of the review to confirm y; ;;;- ' ~ 2 *:'M
,

:;;"r ;n, ;nd .; . __

...; .'. ;M hde. They ::: tr:I . : x;r- ^r PSS '-- ^

phy:b:"y : persted and are Iocated in a ;:n h EctIAdfCAL . rt: . ACE t'iEcM4Mt4tW SEfWT&Ointerfacin,, systems.The panels are ^

UfdAfr$ f f H M cf- a insgg. n y

{ remote shutdown station. 3. The RSS has the re ' oringr1EcMeAl/ CALL Y'
3. RSS provides indicati ont 3. Visual inspections and of as-built '

panels to monitor a documentat' eng to RSS monitoring c
parameters

ed shutdown of the plant. fu
'

~

.

c
SCE ' P4 6E 3 f.

* Q RSS //nj 7s/E tant *4 7t.24] 6d 7e/G2. RSS Pl'ov'/De5 / sit %17tos]S ob 1. /AJSPElf/0Ali ef THE gjj nia 45 2.

PLANT MoMsM G Att/pyerW25 pyg7y4 ' "[ P M C P A T//E S'r'STEftS L()fiD.

b Ef/AJ6p /tJ SECf/HJ z.2.1 fog PQE C&dcG c);- rijpgc47,y;j3 pg |A) THE csefift&O pif/ca tpyatj-
_

fnE Fof i Ot.1/M1; 5 V37cpf3'- 1*tlE /SS PANELS * |-(CAD [ d[[I(JEO //) SE(Trng) 7. 2. k
4. A C.

f 5 6. D /fi
!

( rititJC

4. JP7tu
,
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- HX. INLET VLV. POS. A, B 6.9 Kv WC C, Da- a= -*~

- HX. BYPASS VLV. Fi$.[}53d} y
VOLTAGE

POSmON . RX PRESS. - CS[ LEVEL
,

i I i i
i

!I - RCW A, B!DI s1PCF ( -

u| FLOW q| RUN,STOPYi ROW | g LEVEL-
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=1 Ri $1 Il 4 1 41 1w
<l % | 4

4| 44| 4| 5 n| r| in| ti s|
' * I I Ii I I I Ig

p Y Y Y h 7 Y Y Y Y
.<

f RSS PLANT PARAMETERS
g PANELS INDICATORS

A, B - CONTRf_A. & TRAPCFER SWITCHES
- vtv. POsmOn moiCAnOw----

- PUMP STOP-RUNg

J L J L J L J L JL JL A
o

I I I I I I I

I I I I I I I

I I I I I I I

T T T. T T T T
- -EGG- N N FCS.JHfat.

. ' 838-MS-//dfHPCF-8 RCW- A. B RSW A. B4 64 A44-
RHR-A, B EPOS

~^'ibS 2 G##JB. SUPP. POOL COOLING . REL E WNI *OE II*bE- ~ ~ ^ ' ' ' ' '

MODE VALVES
MI'"

s/p suMLSSn>d 70ae - SHUTDOWN COOLNG
g uoog C 9AOMMX Wc) T"

p(c M3fe // CG Alfin' '

Figure 2.2.6 Remi ihutdown System

_ _ _



- - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. ,

,

HVAC EMERGENCY COOLING WATER SYSTEM

2.11.6

KEY SYSTEM FUNCTIONS:

SAFETY COOLING LOADS

IMPORTANT ELEMENTS OF DESIGN:

THREE INDEPENDENT LOOPS POWERED
BY EMERGENCY POWER

EACH LOOP DELIVERS CHILLED WATER
TO ESSENTIAL ELECTRICAL EQUIPMENT
ROOMS AND DIESEL GENERATOR ZONE
COOLERS; B AND C LOOPS SERVE MAIN o

CONTROL ROOM
_

SEISMIC CATEGORY 1 AND QUALITY
GROUP C

REMOVE HEAT WITH ONE OF FOUR
CHILLER / PUMPS IN B AND C IN
STANDBY

. __ _ _ - _ _ ______ _ ___- ________-__-_ _ ___ __-____- _____ _ _______-___ - _ ___-- _ __
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HVACLEMERGENCY. COOLING-WATER SYSTEM
,

2.11.6i

(CONTINUED)

F

STANDBY CHILLER / PUMP STARTS AUTO-
MATICALLY-WHEN OPERATING
CHILLER / PUMP TRIPS

CHILLER / PUMPS CAN BE CONTROLLED.

FROM MAIN CONTROL ROOM R

ITAAC ENTRIES:
.

SYSTEM CONFIGURATION CONFIRMED

EACH LOOP MECHANICALLY?AND ELEC-
TRICALLY. SEPARATED AND' POWERED BY
INDEPENDENT CLASS 1ELSOURCESl

*

STANDBY CHILLERS AND PUMPS: START
- AUTOMATICALLY DURINGiTEST_ON HIGH
COOLINGMWATER TEMPERATURE,
OPERATING CHILLER:OR PUMP FAILURE
AND MAIN CONTROL" ROOM' SIGNAL

CHILLER HEAT REMOVAL CAPACITY RE-
VIEWED'AND LOOP FLOW TESTED

,

,

- A

.

'T e T 1
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2.11.6 HVAC Emergency Coolin3 Water o cste m

Design Description

The HVAC Emergency Cooling Water (HECW) System deliverg[hillegwat, erg mgthe ec=cl %4dby; essential electrical equipment room cooler ediesef

generator zone toolers, and the main control room coolers,during shutdown of
the reactor, normal operating modes, and abnonnal reactor conditions
including LOCA.

The HECW System consists of three mechanically separated dhbions (Figure
2.11.6). Each dhbion provides cooling to one control building essential
electrical equipment room and one diesel generator zone. Either dhbion "B" or
"C" also provides coolin to the main control room. Power is supplied to each
dhbion from independ- t Class 1E sources.

HECW dhbion "A" consists of one pump, one refrigeration unit,
instrumentation, and distribution piping and valves to the cooling coilt
Dhbions "B" and "C" are similar except that two parallel pumps and

oolant flow arerefri eration units are used. Sur8e tanks and
nserEviAoho uc emicaiadmonR e 96 h/A W R8

provided by the corresponding division of th te m.

tank is shared by all HECW dhbions.

Makeup water is supplied from the makeup water (Purified) system at the surge
tanks. The surge tanks are capable of replacing system water losses for more than

100 days during an emergency.

The refrigeration and pump units are designed to meet the following
requirements:

#
(1) Refrigerator Capacity (OTU/hr)(,L(^'/hd 4-Brt@ S. T * /C

(2) Pump Capacity 4pm} ( Vicrd 45G 96,9

,)dftpajor system components are located in the control building except for the
. iesel generator zone cooling coils, which are in the reactor building. There are
no primary or secondary containment penetrations within the system. In
addition, the system layout is designed to permit periodic inservice inspection
of-all system componentsgo arc ic L.%. 9 & .d cap 2bi% # +ba y-m

Piping and valves for the HECW System, as well as the cooling water lines from
the RCW System, are designed to Seismic Category I and ASME Code, Section
III. Class 3 and Quality Group C requirements. The -17ssification extends up to
and including the block valves for the chemical addition tank. The only non-
safety-related portion of the system is the chemical addition tank and the piping
from the tank to the block valves.

2.11.6 1 6/1/92
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The HECW System is capable of remosing en heat loads with one of the four
pump and refrigerator units from disisio("B' and "C"in standby. The standby
refrigerator is equipped with an interlock which automatically starts the unit
upon failure of the operating refrigerator. Flow switches prohibli the
refrigerators from operating unless there is water flow through the evaporator
and condenser. The refrigerator units can be controUed indisidually from the
main control room by a remote manual switch.

The HECW System is designed to perform its required safe reactor shutdown
cooling function foDowing a postulated :sswf<oolant accident / loss of offsite
power (LOCA/ LOOP), assuming a single active failure in any mechanical or
electrical division. In case of a failure which disables any one of the three HECW
divisions, the other two divisions meet plant safe shutdown requirements.

inspections, Tests, Analyses and Acceptance Criteria

Table 2.11.6 provides a defmition of'the inspections, tests, and/or analyses
together with associated acceptance criteria which t " % 2ndertaken for the
HECW System.

!

.
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Table 2.11.6: HVAC Emergency Cooling Water (HECW) System"

d,

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

-1, Thatystem-conkperation inc8*" lee-4eer 4-4nspection, uh.un:,u uudun i euvi J3 .. " be- 1,. -The4ystemmonfigur=tinn ennen,me %*

component &end flun ysths+3she performedr%msHrugm.Jun (Vij ndi he Tigureatts. Srie 7_. li . G 3A-

Figure 2.11& S E FE. 2.11.C 34 perfonned bered en T gbau 2.11-0--

$Ee 2 I4 34.
'r ,+s_andVl+(the-divisione-willirc' ads 2. - Pier;t 4eete end V' e~'''em aranarMhe MErw g;u;cinne nra rnachaa:cetty.and ? e

elect.- ca"y 5:tdepandent indapendent4ndcometdee+eperation of independence a' c;d "EC"! dhi:Ron. "3.-
she three4ivie+onsto do no..e e:e confirm 48a33 it pc..ar svu.m3 for sech r

Th= HErw div;siviis aca poweredty oomplete4wtssonal seperetton-VI will HECV!dhnb 5 Ese. 2 1I .G 3 6 |

Indepen&nt44ess4E sencces.- cheeMorJadopendent-Class 1E pum.-
SEsE ~2.11. 6 Db5 ts e_ 2.11. (. '3 b sources.

3. The standby refrigerator ag puy t(nigs 3. Tests simulating high temperature cooling 3. Refrigerator and pump units acting as

automaticallgtart dmperStore water and operating pump failure will be standby units start upon a high

cooling water orD,i ure of the operating conducted for each refrigerator and pump temperature cooling water or operating

y units. unit in divisions *B* and "C*. Tests pumpfaigsg Refrigeratorandpump
simulating main control room switch units ere-oper rom main control room

The refrigerator units can be conteolled signals will be conducted for the signals.

individually from the main control room. refrigerator units.

Each refrigeration unit shall have an 6 .%"f
4. The HECW cooling capacity is capable of 4. Inspections of vendor doce* mentation will 4.

ryoval capacity of 2dhr10"remcving the heat loads on the system. include refrigeration and pumo capscitigs.gg effective h t ,

B@ at _Dch pump is capable of
gow tests will confirm that adequate flok

-+s available to the system. delivering 26Ep to the system.
S n ,4 t p z.

INS 6 R T =6( : OPECATE 0 % ^l REGEPT OF
p1Sca7 p2: Amp u G4-r RG AIC VAL

o

PJ

_ _ _ _
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RCW/HECW A
SURGE TANK -

N D/G ZONE (A)
COOLING ColLS

(Reactor Building)

ESSENTIAL
ELECTRICAL EQUIPMENT

ROOM (A) COOLING ColLS;

j (Control Building)

i

HECW HECW HECW
(B) (C) CHEMICAL g*

ADDITIONg g
TANK

y p, .

!

1T

P T FE
l HECW
| N REFalGERATOR | |

O (Controi Buisaing)

HECW A
PUMP RCW40-- RCW

(Control Building)

'

?

|

Figure 2.11.6a HECW Division - A
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Table 2.11.6: HVAC Emergency Cooling Water (HECW) System -

6

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

-b-The4ystem4onfiguration inc!ed: ' 7 -1---lecpdor. Of uunsu ucdun n.v.J5 ^.c'! bc 1.-The4ystemtonfigne. rnn ennen,m, . 2m
~dcomponentsand fkmpaths es show,wer- .pedermedg3n31 ;m,m,gon gy;; m;; tre Figureat t.G.- 5de 2.. II . G '3

Figure-241& S E ;2. 2.ll.G h podermed bered en ''QOrth
$EE 2. al.h h

e---TheMCW divietna= ara meh-aice!'y and 3 Tee +s end % fee dFi:!cnswi;Mncluh 2. "!; m e ": - ' V 4 ee r m are mn
electriestly4ndepandent independent 4nd-coincident speiei;cr. of independen:: ef :::h MECu! dE.i:'on. VI

the three-divis+enster do .er.5i. eie confirm C':33 it pcs. r seu.cm fer s3ct.
ThelN dN!:f r.3 ere pate:redby oomplete4tivissonal-seperetton-VI will HEC"! dF.4:?cn. 5 G G- 2. II 4 '3 6
independmt4;4ess-1E sources-- cheek 4orindependent-Class-1E vv-.o.

5 tz r1 2. h , (. '3 b 5 esa 2.It. 4 Dbsources.

3. The standby refrigerator agpug tgn,i{s 3. Tests simulating high temperature cooling 3. Refrigerator and pump ^inits acting as
automaticallgtartyg 6f. dmperbture water and operating pump failure will be standby units start upon a high
cooling water orklure of the operating conducted for each refrigerator and pump temperature cooling water or operating4y units. unit in divisions *B* and "C*. Tests pumpfaigg efrigerator and pump

simulating main control room switch units er+ep4reth om main control room
The refrigerator units can be controlled signals will be conducted for the signals.
individually from the main control roon s. refrigerator units.

4. The HECW cooling capacity is capable of 4. Inspections of vendor documentation will 4. Each refrigeration unit shall have an MS Q
y rp al capacity of 2.3 ^G" " iremoving the heat loads on the system. include refrigeration and pump capacitigsgg effective h

Agw tests will confirm that adequate flok Beteffw at 2 . . ach pump is capable of
-+s available to ths system. delivering 266spm to the system.

6 707 %

wswr -n t : opeenre u~sa Recepr or

wsee, p 2 : AND uEA-r RE ^t o VA L-

e
$
n
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- RCW/HECW . 8
SURGE TANK -

#Ik D/G ZONE (B)
COOUNG ColLS ,

(Reactor Building)

MAIN CONTROL-:
ROOM

COOUNG ColLS
(Con *rol Building)

ESSENTIAL -
ELECTRICAL EQUIPME)U

ROOM (B) COOUNG ColLS
(Control Building)

HECW
L2 CHEMICAL_m ~

' F' ADDITION
TANK

U

HECW
N REFRIGERATOR -j ;

(Control Building)

HECW- JL-

PUMP RCW4- RCW
(Control BuNdtng)

HECW
REFRIGERATOR | |

'

C (Control Building)

HECW JL

' PUMP RCW 4-- RCW

(Control 8: llding)

Figure 2.11.6b HECW Division - B
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MCW/HECW . C
SURGETANK #

h D/O ZONE (C)
COOUNO ColLS

>

(Reactor Sullding)

..

MAIN CONTMOL
I ROOM ~'

COOUNO ColLS
(Control Building)

ESSENTIAL ,

ELECTRICAL EOUIPMENT

ROOM (C)COOUNO ColLS
(Control Sullding)

.

HECW
u~ CNEMICALm
" ADDmON'

i

TANK ,

f V

H h.*
-

| . q N ' REFRiuML ATOR | |

O
| qj (Conwot auinding)

| HECW JL

PUMP RCW 4---- RCW
(Control SuNding)

HECW

/"C
N REFRIGERATOh | |

(Control SUMding)
|

' HECW JL ||

PU".P RCW 4--* -- - RCW .

(Control Building)
,

Figure 2.11.6c HECW Divialen C
6/1,92
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Inspections Tests, Analyses and Acceptance Criteria -
-
-

@
Certified Design Commitment Inspections. Tests, Analyses Acceptance Criteria

I, A simplified configura- I. Construction records will be reviewed !. The as-bu11L configuration of the
tion for the NEC.W and visual inspections will be c.onducted HP-iN System is in accordance ,with
System is desextbed in for the conf guratwn of the t4ECM the description in Section '2. s o- V- .

Section 2 . 11. 4 System..

Portiens of the .ASME Coc Data Reports will~be Those portions of the / System
-

System are classifiedA s reviewed and Inspections M Code stamps identified as ASME Ccde, Slass in
ASME Code class as dnd- will be conductedjof'ASME components in Section have ASffE Code Section

I
1cated in Sect,3dn the / System. III Code Vata,Rfponus and Code etamps.

They are designed. (or alten9eive markings permitted by
fabricatid, installed, and the code).
Inspeited in accordance
with the ASME Code, Section

,

III.

E The ASME portionsMif A hydrostatic tes.t.-c ASME The results of the-t static test

t the Systed' retain portions of the System will of the ASME s of the

their integrJef under be conduct- . System conform with the requirements in
the ASME' Code. Section 111.internal pfessures thatj

will h6 experienced during i

s e rvices . 7

Control room ipdr_ / Inspections will' / /
cators- be performed to Instrumentation 4s present in the

are provided g verify the presence of control room Control roc u s'3efined in Section
p

System parameters defined indicators for the System. _ _ .
In Scotton .

,$yst'em Systenjundtonaltests System operates whenThe
operates when poweired from shall be performed toAemonstrate supplied by eithyr' normal of f-site
either normal'of f-site er operation when supplied by either normal sources or,#w' emergency diesel
emergercy on-site sources. off-site powef'or the emergency diesel gen.erators.

geaerator(s).

T AME:11 AACIO
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Inspections. Tests. Analyses and Acceptance Criteria '.

,
'

=
i O- Certified Design Commitment Inspections. Tests. Analyses Acceptance Criteria

b yt*>so M'

2. Each 4eep of the ~2. ',onstruction records will be reviewed 2. Any room outside the primary
; M6CW System is and visual inspections will be performed containment does not @ components

- - df the NECh[mechanically and- of the mechanical and electrical ygssong, from more tha; '
; electrically separate. separctions of the HrLW System. Each o the H Ec_bJ,

TH E H E G W b VtSeo O.5 ru Et R P o w e R 5 6 0 R t. g System is supplied by electrical power

A RE . 90wf =2G b DV from only one division of electrical

arJDE9fraJDEFJT C ASS power, and this divistors is different

i TE 5OORC E 5 -- p ** Lhe divisions supplying the other
oI the HT:/,W System.-

+

3e have An analysis for NFSH will be prepared The analyzed NFSM excet'ds pump WFSM !

i suf ficienti NPSH. based upon the as-built data and veVar required by the dfor the puap. I

!~g pump records. % 1s analysis w Q I'be'

*y based upon T54 EEL blue w DiVisi ,3n s 4 R E

pressure losser for inlet piping powEg g ;39 3 O D E P=J D E L' T-

,V and components 34g 1;_r g qcts S.
suppression water level at the| --

ministse val
501 block,a e of pump suction |-

.
s trainet'Is

| - desigd basis fluid temperature i

(100*C) |
2' - containment pressure of 1.03 kg/cm ,

:
,

4

.

- |

|

|
i

I
fastE:tfAAC10

4
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2.2 ALWR M. MIS POUCY STATEMENT 0

Pdicy statements provide overafl direction and guidance end form the 0
basto for many of the requirements In the fdiowing sections. The pdicy
statements ars Intended to ghts the reader a summary view of the direc.
tion to be taken in the requirements which follow Section 2.

2.2.1 M MIS Systems Approach 0

The M. MIS wel omrdoy modem dioltal techndogy to implement the 0
monitoring, control and protection functions for the ALWR. Robust sys-
tem design, including segmentathn d major functions, separation of
redundant equipment within a segment, and fautt tderant equipment wul
be used to achieve high reliability and protection against the propagation -

of failures. Application of signal valldation to selected parameters wil be
used to assure the operators have data of high quality and reliabalty.
Where it is appropriate and demonstrated, multiplered data communica.
tions will be u',ed for any function, induding safety functions, to reduce
the cost and complexity of the instrumentation ard control cable runs
throughout the plant. The high accuracy and drift free operation of ther
digital systems wBl reduce the overall maintenance callbration burden.
Where appropriate, the use of fiber optic cables for data transmission will'

be " sed to provide high data transmlssion rates wtth electrical isolation
and protection from electromagnetic interference at reduced costs.

Standardtration of hardware and software and modularity of design will 0
be used to simpilty maintenance and provide protection against obsoles-
conce. Built in test features are to be provided to perform continuous self-
diagnosis of dig".al hardware and communication paths and annunciate
detected falures. Buitt in test features wil provide computer-aided, peri-
odic functional testira capabilltles that automatically verify system
functionaltry once they are manually initiated, locate falutes upon de9c-
tion, and record test results. Most M MIS equipment is to be located in
compartn.snts with controlled environments, maintained by rollable HVAC
systems. All M-MIS equipment will be selected to be compatible with its
environment under normal conditions and under casualty conditions as

,

appropriate to meet functional requirements.t

|
,

i
l

;
' f

| Page 10.2 2
~

|
|
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2.2.2 Design Process 0

The M#lS design process wil be directed by a single orgaritration 3
responsJtse for the entire MMIS design. will be camed out by a multi dis.
ciplined desion team and shall indudy oirect Plant CNmer invotvement, in.
duding engineering and maintenance personnel and operatbns staff
famliar with plant nonnal, abnormal, and emergency operating proce-
dures. The process forces coordination of the design by ensuring the M.
MIS design team and the plant systems designers work together and take
into account opera 00n/ maintenance inputs. The design process also
calls for integ.ation of human factors considerations into the design effort,
including the use of mockups and simulations earty in the design to
eve'uate specific design features and choices and support iterattve design

,

development and validation. In addluon, a conunuous vertfcation and .

validation effort is performed in parallel to the design by an independent
team (see Section 3.1,4) particularly in the diffcult software area to assure
the final product meets the requirements, ard b robust and resistant to in-
advertent enora Formal documentation of the MMIS design is achieved
by induding t in the plant wide design documentation and conngurabon

y control process.

2.2.3 Rollebi!!ty inherent in Design 0
-

The MMIS design should possess sufficient defense against the prnpaga. 1

tion of fautts through segmentation, independence and other m3asures
so that a fature or upset in one plant control function cannot propagate
to other plant control func0ons and thereby werburden the operators due

1

to complex transient wents. Further, the MMIS design should be suffL ;
ciently robust to prwent a alngle random falure of M-MIS equipment from
causing a forced outage. This is expected to require, for example, muttk
pie computers as well as extensive use of distributed microprocessors.
The emphasis is to be on assuring that fatures are accommodated prace-
fully,6perators wil not become over burdened, and no loss of essential
capabity results.

2.2.4 Testir.g of M-MIS 1

Signifl art imprwoments in the area of system testing are to be prwided 0
with he ALWR MMIS design. Accordingty, the equipment should be
des'Jned and configured to reedly support in-service testing by incor.
p"ating good human factors principles, avoiding the use of undesirable
.eatures such as addldon of test jurnpers or lifting of leads, and prweing
butt in test features, induding self diagnosucs for cortinuous on41ne test.
Ing and automated funcuonal testing for periodic surve#1ance tcJting

'
.

.

Page 10.2-3
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Establish the HFE Team andPlans. "

:

!;
; ;

. (1) FirstHFEConformance Review*

- HFEDesign Team Composition (la) (-

- HFEPro, gram Plan (1b) e
<

;-,

) - System functional Requirements Analysis t

| Implementation Plan (2a)
.

!

- Allocation ofFunction implementation Plan (3a). |
; - Task Analysis implementation Plan (4a) ;

i

- Human-System Interface (IISI) Design implementation Plan (Sa) j:

: - Plant and Emergency Operating Procedure Development |
i '

. Implemerotation Plan (Sa) i

; - Human Factors Verification and Validation (V&V) |

| Implementation Plan (7a) |
*

i
tj-

!

!-

i, i
j.

;

. !
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Implement the Design Perthe Plans |
| |

';
r.

(II) SecondHFEConformance Review i
*

!

function Requirements Analyses (2b)-
,

L - Function Allocation (3b)
;

Task Analyses (4b) ..
;-

;

;
1

'.

(Ill) Third HFEConfonnance Review' i
*

HSIDesignImplementation(5b) ;
-

|
- Plant and Emargency Operating Procedure j

; Development (6b)
r

! '

(IV) Fourth cod Final HFE Conformance Review ;*
.

,

'

Verification and Validation (7b)
'

-

:
.

'
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An HFE pro 0ws PLAN .5 HALL BE \'

esuousuto sv rn HFE DEsten IEAn
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3.6 Human Factors Engineering l{(#FE reostan. 7ar NEE Feoud%[\CvEAstGMT AND OOcwMtHTA T/oM of r*H E .

'

OEV!t.orgp ay 7ug
% - W |Design Description

The ABWR certified design's primary human system interfaces (HSI) will
developed. designed, and evaluated based upon ae==ed : p de. ; hwnan -
factors sutems analysis and shall reflectcwer 6 m human factors principles.
'Ihe HS! scope will include operations, maintenance, test, and inspection
interfaces, operations technical procedures, and training needs of the Main
Control Room and Remote Shutdown System functions and equipment.

Tc me: Luteger, cf h- Frm Egm:s;; 'E L-ic et p!r

m::.m d: gQe HS! design effort will be directed by a multi-disciplinary HFE
Design Team comprised of personnel with expertise in HFE and in othe
technical areas relevant to the HSI design, enluation and operations. %FHFE
Design Te ill establish the methods whic willimplement the HSI design
through th rocess as shown in Figure 3.6. . Implement 26on of that pn.
will be as follows:

4
W Plant System requirements wiu be analyzed to identify thow functions

which must be perfortned to sztisfy the objectives of each functionaJ
area. System function analpis shall determine the objective,
performance requirements, and constraints of the design; and establish
the functions which must be accomplished to meet the objectives and

,

required performance.'

b.
M Tv f.h w .1'~,.sdcc. af En:dx.: :: i: '.=- ':^ -p ,n -

,, m m ,m ,. mr v,,,,,,,,. ~ ,,,,,k. se a ,,,mta. ,, ,, mr u,, ,,,,,u m ia , g
y . _ _ _ , .

- - . _m a _ J ...11.J _._,.A @ethod logy of allocating functions

| to personnel, sptem elements, and'permnnel-system combinations will

i ( be established and implemented,
c.
(3) Task analysis will be condu:.ted and used to identify the behavioral

requirements of the tasks the peisonnel si.bsptem is required to
I

| perform m order to achieve the functions allocated to them. A task will
be a group of activities that have a common purpose, often occurrmg
in temporal proximity, and which utilize the same displays and conn ols.
The task analysis will be used to maintain htman performance
requirements within human capabilities; be used as an input forp
developing personnel skill, personnel training.Jand system

| p g
communication requirements and as an mput to the evaluation of
established plant operations control room staffmg levels; and form theI

basis for specifying the requirements for the displap, data processing
and controls needed to carry out tasks.

|

s

3.6 1- f*'1 W
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ABWR oesign occument
,-

( Human engineering pnnciples and criteria will be applied in the design
definition and naluation of the Human S> stem Interface (HSI).

8.
(F) Plant and emergency operadng technical procedures will be developed

to support and guide human interaction with plant systems and to
support and guide human interactions in the control of plant
operations. Human engineering pnnciples and criteria shall be applied
in the procedures development.

(in Through the human factors verification and validation actisities, the
HS1 design will be evaluated as an integrated system using HFE
evaluation procedures, guidelines, standards, and principles.

Inspections, Tests, Analyses and Acceptance Criteria

Table 3.6 provides a definition of the inspectior.s. tests, end/or analyses
(togethe$ith associated acceptance criteria) which will be performed to
demonstrate compliance with the HFE commitments for the certified design.

.

6d6N
3.6 2,
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.

% Table 3.S: Human Factors Engineering

Inspections, Tests, Analyses and Acceptance Criteris

Desi n Commitment inspections Tests, Analyses Design Acceptence CriterieD at renrAISEP g
1. Human system interfaces (HSt'shall be T , ::: :: :S.: : ::p::s; c'"55 : :: P'ie 1.a. The HFE design team shat $wwmiwde the*

developed.dasigned, and eva$uated based eyee- n e . :yer-' de ce'rp~ --' following expertise:
d ; d:.;; human factors

uponwar7 ::d shall reflect rM: 1.a. A HFE Des;gn Team shall be
systerns eaalysse an c' * " ' * '#* *"*U* " "Iestablished; and
9: :n human factors principles. The HSI
shall inch de operations, maintenance, test. (2) Systems Engineenng<

and incpection interf 2ces, operations
techr4 cal procedur s, and training needs r,f (3) Nuclear Engineering

th gp jpitr anks/ note
'

Qty [ erd functiods and (41 Control and instrumentationgyf
equipme tc Engineering

(5) Architect Engineering

b (6) Human Factors

(7) Plant Operations

(8) Computer Systems Engineering

(9) Plant Procedure Development

(10) Personnel Training

1.h. A HFE Program Plan shall be 1.b The Human Factors Engineering (HFE)
established to assure the proper Program Plan shall estoblic:
development, exocution cversight,
and documentation of the human (1) Human-System Interface (HSil design
factors ecgineering program. and evaluation methods and criteria

which are consistent wdh accepted 1

HFE practices and principles.p
;; _unu4

(2) The primary objectives of the ItFE,o

Progran[shall .nc' t. :: ;' c .
- .OE"

% &|:2-c: to develop an HS! which
makes possible safe efficient, and
reliable operator performance.
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TABLE 18.E.2.1 HUhiAN FACTORS ENGINEERING DESIGN TEAhi AND PLANS-

1. (Satisfaction of the requirements presented herein shall result in the creation of a Human
Factors Engineering Program Plan which is in full compliance with the item 1.b.
Acceptance Criteria presented in Table 3.6 of the Tier 1 Design Certification material for the ,

GE ABWR design). The Human Factors Engineering (HFE) Program Plan shall establish:

a. hiethods and criteria, for the development and evaluation of the hiain Control Room !

(hiCR) and Remote Shutdown System (RSS) HSI which are consistent with accepted
HFE practices and principles. Within the defined scope and content of the HFE
Program Plan, accepted HFE methods and criteria are presented la the following
documents:

(i) AR 6021. Human Factors Engineering Program,1983, (Dept. of Defense)

(ii) DI HFAC 80740, Human Engineering Program Plan,1989, (Dept. of Defense).

(iii)DOD IIDBK-763. Human Engineering Procedures Guide, Chapters 5 7 and .
,

Appendices A and B,1991,(Dept. of Defense)

(iv)EPRI NP 3659. Human Factors Guide for Nuclear Power Plant Control lloom
Development,1984,(Electric Power Research Institute)

(v) IEEE Std.10231988, IEEE Guide to the Application of Human Factors
Engineering to Systems, Equipment and Facilities of Nuclear Power Generating
Stations,1988, (IEEE)

(vi)hi1L H 468558. Human Engineering Requirements for hiilitary Systems,
Equipment and Facilities,1979,(Dept. of Defense)

| (vii)NUREG 0700, Guidelines for Control Room Design Reviews,1981, (U. S.
i Nuclear Regulatory Commission)

(viii)NUREG 0737, Clarification of Thil Action Plan Requirements (Item I.C.5,
" Feedback of Operating Experience to Plant Sta'f"),1983, (U. S. Nuclear
Regulatory Commission)

(ix)NUREG 0899, Guidelines for the Preparation of Emergency Operating Procedures,
1982, (U. S. Nuclear Regulatory Commission)

(x) NUREG/CR 3331, A hiethodology for Allocating Nuclear Power Plant Cont ol
| Functions to Human and Automated Control,1983,(U, S. NRC)

(xi) TOP 1 2-610, Test Operating Pmcedure - Part 1,1990, (Dept. of Defense)

| Note that within the set of do:uments listed above, differences may exist regarding specific
| methods and criteria a pplicable to the HFE Program Plan. In situations that such
! differences exist, all of the methods and criteria presented within those documents are
'

considered to be equally appropriate and t alid and, therefore, any of the above listed
documents nuy be selected as the basis for elements of the HFE Program.

.

' REV.3 911S2
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g Table 3.6: Human Factors Engineering (Continued) {
;

; Inspections Tests, Anm.yses and Acceptance Critoria [
t.

Design Commitment inspections. Tests, Analyses Design Acceptence Crsterie i

1 1; Continu ed 1.b. Continued (4) HSI design and evaluation scope whech I

i
~

consists of the Main Control Room ar.d
Res.iote Shutdown System

I operations.maintetiance. test, and
inspection interf aces. operating

,

technical procedares, and identification ;

of personnel training needs. j,
,

Ii
' (5) The HFE Design Team as being |

reponsible for: j

'l
(1) the development cf HFE plans and j

,

- procedure .

!

i. in lii) the oversight and review of HFE i
design development, test, and !

^

evaluation activities: i,

.

! (iiil th * istion. recommendation. 'i
a vision of solutions through |

ated channels for problems j
3

identified in the implementation of .|
the HFE activities: -|

, *

(iv) verification of implemsh of'

,

y m ._-_ _ - w, t

.som r.eas re enestans, l
*

3

(v) assurance that all HFE activities !
comply to the HFE plans and |
procedures, and i

,

r

(vi) scheduling of activities and
,,

*
; mdestones. |i
'

n ;

i |
'

;

- t
! t

t
|L {
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Ig Tabb 3.6: Human Factors Er4nk g (Continued!

Inspections,Tnts, Analyses and Acceptance Criteria
i

Design Con mitment k ; ::^"x:. Tests. Analyses Design Acceptance Cettede

1. Continued 1.b. Continued (6) The HFE Design Team having the
4

authoney and orgonizationel froodom I

to accomplish its responsetelities. The

team shall have the author @' )!
*

det-ine here iis - oi,ed

and to access work arees. ' design
documentation. The Team sheH have,

the authority to control further
process!ng. delivery, instoiiation or use '

of HFE/HSI products until the |i

disposition of a nonconformance. !

deficiency or unsatisfecsory condition,

has been achieved.

4 (7) An HFS issue tracking system which
mutitors the identification sad closure
of human factors issues. The HFEissue
tracking system shell document and
track human factors enginsonng eseues
tend concerns, from identification until !

elimine*. ion or reduction to a level '

ecceptable to the HFE Design Team.

(8) The Design Control procedures ,

througt. which the results of the
iterative design development activities
are documented and piocessed to |
neintain integrotion of desegn '

"

n:ctivities and assure that ene design. :

design enefyses and documentation (
ore consistent and ;; , J "J refl*ct 1

the details of design implementation
$ decisions. I-

*h ,

t

!
I

|

I

- .-
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Table 3.6: Human Factors Engineering (Continued)g

Inspections, Tests. Analyses and Acceptance Criteria

Design Commitment inspections. Tests. Analyses Design Aceptance Criterie

2. Plant System requirements shall be 2.a. A System Functional Requirements 2.a. The System Functional Requivements

analyred to identify those func* ions which Analysis implementation Plan shall be Analysis implementation Plan shall

must be performed to satisfy the objectives developed to assure that the analy sis is estoblish:
'

of each fu I area. System function conducted according to accepted HFE

analysis s I ermine the obit c'.*ve, principles. (1) Methods and criteria for con-
performa uirements, and ducting the System Functional

constraints of the design; and (2) establish Requirements Analysis which are,

the functions which must be accomplished consistent with accepted HFE

to meet the objectives and required practices and principles.

performance.
(2>That system requirements shaii

define the system functions and
-

those system functions shall pro-
vide the basis for determining the

,
,

associsted HS1 performance9
requieement%

(3%at critical functions shall be
defined (i.e., those functions
required to achie.. major systom
performance requirements; or
those functions which,if failed,
could pose a safety hazard to plant
personnel or to the general publict.

I

a. ,

's
M

- --_ _ _ - _ _ _ _ - -
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g Table 3.6: Human Factors Engineering (Continued)

Inspections, Tests, Analyses and Acceptance Criteria>

Destget Commitment inspections Tests, Analyses Design Acceptance Criteria

2. Continued 2.a. Continued (4)Ist safety functions shall be
identified clong with any func-
tionalinterrelationship thoso safety
functions may have with non-cafety
systems.

(5) that functions shall be define
r

the most general, yet diffe tiable
means whereby the s m
requirements are discharged. |
or satisfied. Fu ons shell be
arranged in ogical sequence so
that any ified operational
usa f the system can be traced

Y i n end-to-end path.

Ist functions shall be described
initially in graphic form. Function

| diagramming shall be done starting
at a * top level", where major
functions are described and

t continu.ng to decompose ansjor
functions to lower levels until a
specific critical end item

requirement emerg.s, e.g,, a piece
of equipment, schwere, or an
operator

9
0
0

__

.. . . - . _ . _ . _ _ . -
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9 7colo 3.6: Human Factors Engineering (Continued)

Inspections, Tests, #nelysos and Acceptance Critoria
Desigra Commitment inspections Tests. Analysee Deelen Acceptance Criteria

3 T:':::!te:er:":::f:n d Enr?:n:;; 3.a. An Allocation of Function implementation 3.a.The A!!ocation of Function.w A g g. . .u n - _n u ;;;r : ::: e P!sn sha!! be developed to assure that the implementation Plan shall establish:r se

Sunem ::;np* :nd :;C ::::: d allocation of function is conducted' 'r e " "-*6 , e rre; :f :n d ; :!! according to accepted HFE principles. (1) The methods and criteria for the
_

A A~ -*-d methodology of allocating gmecution of function allocation
functions to personnel, system elements, which are consistent with acceptedand personnel-system coenbinations shall,

HFE practices and principles,
be enablished and implemented.

(2) That44espects of system and
functions definition sha!I be
analyzed in terms of resulting
human performance requirements
based on the expeded user

.

population.-.

9

(3) That the eliocation of functions to
personnel, system elements, and
personnes systom combinetions
shall reflect-

(i) sensitivity, precision, time, and
safety requirements.

|

(ii) ":#: d 'eliability of system
performance, and

(iii) the number and the necessary
skills of the perrannel required
to operate and maintain the

system. r

1M7
m

(4) e allocation cr.teria, rationale.~~,

8 analyses, and procedures shaft be
documenteJ

_ ____- _ _ _ _ _ -- - - _ _ _ _ _ - _ - - _ . _ _ _ _ _ __ - _ - - - - _ _ _ _ _ _ _ - - _ - _ - - _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _
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Table 3.6: Human Factors Engineering (Continued)
''
o.

Inspections, Tests, Analyses and Acceptance Criteria
Design Acceptance Critorieinspections, Tests, AnalysesDesign Commitment

(5) Analyses shall confirm that the
3.a. Continued3. Continued personnel elements can correctly

perform tasks e8 located to them |

while maintaining operator
situation awareness, acceptable
personnef workload, and
f acilitsting personnel vigilance.

9

3.b. An analysis of the allocation of function 3.b.The functiora allocation analyses shall be

shall be conducted in accordance with the conducted in accordance with the
Allocation of Function Implementation Plan requirements of the Human Factors

and the findings will be documented in an Engmeering Program Plan and the
Allocation of f unctions implementationAllocation of Function Analysis Results

Re@ hall be reviewed by the HFEe analyses of the si'ocation of
Plan.

function s,

p Design Team and the results of that review
shs!! be dacumented in an
Allocation of Function Evaluation Paport.
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Table 3.6: Human Factors Engineering (Continued)
u
m

Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment inspections Tests, Analyses Design Acceptance Criteria

4.a. Continued (4) ask analysis shall beg;n with the
4. Continued development of * ;'e4 narrative

descriptions of the personnel activities
Jguigg4for successful completion of

the tasy Tas and,ec; shall define theI

|
input, process, and output required by
and of personnel.'

'

( 't $
| (5g'fhe task analysis shall ' e in detailo

sufficient enough to identify
information and coptrol requirements |

such that requirofdisents for alarms,
displays, deta pfocessing, and controls
for human task accomplishr.sent may

! . be specified.'

y T$$
'

(6)The task snalysis resut:s shall be made
available as input to the personnel
training programs.

4.b. An analysis of tasks shall be conducted in 4.b.The task analyses shall be conductedin
accordance with the requirements of theaccordance vnth the Task Analysis

implementation Plan and the findings will Human Factors Engineering Program Plan

be documented in a Tsak Analysis Results and the Task Analysis Impf amentation
Plan.Report. The task analytes shall be

reviewed by the HFE De Mgn Team and the
'

results of that review sh:ll be documented
in a Task Analysis Evaluation Report.

l

e

d

_ _ _ _ -
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g Tab:e 3.6: Human Factors Engineering (Continued)

Inspections, Tests, Analyses and Acceptance Criteria
Design Commitment inspections, Tests. A-slyses Design Acceptance Criteria

5. Human engineering principles and criteria 5.a. A Human-System Interface (HSI) Design 5.a. The HSI Design Implementation Plan shall
shall be applied in the design definition implementation Plan shall be developed to establish:
and evaluation of the Human-System assure that human factors analyses of the (1) The methods and critoria for HSI'
Interface (hcl). HSI Design are conducted according to equioment desige ; and evaluation of

accepied HFE principles. HSI human performance. equipment
design and associated wornplace
factors; which are consistent with,

accepted HFE practices and principles.

2) That the HSI design shallimple ent
the information and control
requirements developed through the
task anelyses, including the displays.

$
controls and alarms necessary for the,

execution of those tasks identified in
the ' sk analyses as being criticaltasks.

(3) The methods c(Yd -;ce 4 H eAJ^25" ;;; _ ; that the

HSI human performance, equipment
design and as;,cciated workplace
factors are consistent with (Nee
modeled and eveloated in the
completsd task aclysis. !

(4) That the HSI design shall not
incorporate ; equipment fi.e,
hardware or software f ion)which
has not been specificall valuated in
the task analysis.

$.
e

.
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Table 3.6. Human Factors Engineering (Continuedi

inspections, Tests, Analyses arvJ Acceptanco Criteria
Design Commitment inspections. Tests, Analyses De,Jgn Acceptance Criteria

6. Plant and Emergency tN,mdnD 6.a. A Plant and Emergency Operat:nr; 6.a. The Plant and Emergency OpsratingI'rocedures shall be developed to support Procedurs Developrnent Procedura Development Imolementationand guide human interaction with plant implementation Plan shall be Plan shall establisNsystems and to support and guide hur 4an developed to assurs that the
interactions in the control of plant development of the Plant and (1) That operator actions identif'ed in theoperat',ons. Human engineering principles Emergency Operating Procedures is task analysis shall be used as the basis

.

and criteria shall be applied ir the conducted according to accepted HFE for specifying the procedures for'

procedures development. principles. operations.

(2) That the procedures to be deve,I d
shall sodress normal, abnormal, er d
emesgency plant operations including
consideration of plant operations,

$ ' during periods when plant systems /
equipment nnd primary operator
interface (i.e., main control room)
equipment is undergoing. test,
maintenance or inspection.

?21 Methods and criteria for develop-ment
ci ths tmtang technicalprocedures
which are consistentw-th ecespfed
HFE practices and principles.

(4) That a Writere Guide sha:t be
developed which establiches C.o
process for developing th chn' al

procedures for norma! plan nd
system operation, abnorms p8 ant
operations, emergency plant
operations and for responding to plant
alarm conditions. The Writer's Guide
shall cmtsin objective criteria whichw

"

will require that the operations
technical procedures develop ed are
consistent in organiic: son. style.
content and usage of term-
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g Table 3.6: Human Factors Engineering (Continued) - i

Inspections, Tests, Analyses and Acceptance Criteria
Design Commitment Inspections, Tests, ^_d,::: Desien Acceptance Critorie

7. Corstinuad 7.e. Continued (3)the scope of the evaluations of the
^ integrated HSI shall include:

(i) The Human-System Interfece . we
(including both the interface othe
operator with the HSI equipment,

hardware and the interface of the
[ operetor with the HSI equipment's

raftware driven functions)

(fil The plant and ernergency
operating technical procedures,and

(iii) The overall HSI evork environment !,

$
t'

(4) That static and/or * pert-task * mode
evolustions of the HSI equipment shall ,

be conducted to confirm the Jhe
'

controle, displays, and dato processing
,

functions identified in the task enelyses ;

are provided and that those controls, -

displays and date processing funuions
are desegned in accordence with
accepted HFE practices and principles.' L

!
. t

. P - h

N
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Table 3.6: Human Factors Enginoering (Continued)
.e

. )

Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment inspections, Testa, Analyses Design Acceptance Criterie

7. Continued 7 a. Continued (7) The HFE performance measures to be
used as the basis for evolu-eting the .
dynamic task periorm,Incetest tosuits. >

These pegormance measures shall
, include: ,

(i) Operating crew primary task
' ,

performance characteristir;s, such
as task times and procedure
violations,

W
(ii) operating crew errors an/d/ e* ctV. rates.

h
- (iii) opersting crew situation ' -

awareness,

(ivl operating crew workload,

(v) operating crew commurucations
and coordination,

(vil anthropometry evaluations,

i

'
as

$'
n

'

r

I

P

I
. _ _ _ _ ____________a
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g Table 3.6: Human Factors Engineering (Continued)

Inspections, Tests, Analyses and Acceptance Critoria
Design Commitment inspec-?ons, Tests. Analyses Design Acceptance Critorie

7. Continued 7.a. Continued (vii) physical positioning and
interactions, and

(viii) HSI equipment performance
measures

r

(8) The methods to confirm that HFE issues
identified and documented in the
Human Factors issue Tracking System
have been resolved in the integrated
HSI design, and

(9) The methods and criteria to be used to ;

y confirm that critical human actions, as
,

defined by the task analysis, have been -
addressed in the integrated HS1 desegn
in a manner consistent with accepted
HFE practices and principles.

(10) The methods and criteria to be usedto
confirm that the operating technical
proceduras are correct and can be
executed within the realm of accepted
human performance capabilities.

9
$
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|
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Table 3.E: Human Factors E.q' :::* .g (Continemil >ag .

Inspin, Tests, Analyses and Acceptance Cdteda
.

Deelen Commitment t :; :in:,Teste, ?c ';:-- Design Acceptance Cdterte

7. Continued 7.b. A human factors engineering onelysis of 7.b.The human factors verificot.On and -
the integrated HS4 design shall be validetion (V&V) of the human system

conducted in accordance with the Human interf ace (HSI) design shall be con-ducted

Fedore Verification e-I Veli- dation in accordancovith the requirements of the

implementation Plan and the findings will Human Factoss. Engineering Program Pfen .
<

be documented in Human Factors and the ilumen Factors V&V
Verification and Validation Results Report. Implementation Plan.
The enelyses of the integrated HS8 design ,

'

shall be revi-md by the HFE Design Team
and the reeut:s of that review shall be

!
documented in Human Factors Verifi-
cation and Validation Evaluation Report.

.-
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ALLOCATION OF FUNCTIONS *-------->,
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h

n y |

I
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. HUMAN SYSTEM
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The-following are LHFB's comments:

f9'*d'Ul. The numbering scheme should mat'ch the numbering scheme in the ITAAC. pb
I

@2.The implementation process- described in the " design description" needs.
to include reference to the-HTE Program Plan.

N3d'"8M.TheHFE-issuestrackingsystemneedstobereferencedinthe" design;-
description.''

IDI5dM 'l Sub-titles would help to divide the different concepts' discussed in the
* design description."

h '8A W b 5.The HFE Review Team and the reports that the HFE Review Team will be
-

responsible for producing must-be referenced in the " design
description."

####h 4.Each cf the reports that will be generated by the applicant should be
_

listed in the " design-description.'
@l (y)

a.-(DIS AGREE)7. Figure 3.6.1 should be revised to:4tnc1cde the Program Plan and ,-
.

- b ,- o #- ' definition" should be replaced with " analysis" in the first box.-

h 8. Number 2 under " design commitment' is missing (1).

b 'l. Number-7.a.(2) is missing a sentence,

h/0. Number 7.a(7)(ii)- should be revised to delete the "or.'
hi/, The entire section should be reviewed to correct the typographical

errors.

.
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A Y
-3.3-5 ection . ,page ,3 -2 (6/l '), . Tab 3.3:

x A
'

N
N C ed De ' n Com itment nui er 1 in des the ' uirements or ' ASME

Cod gtigue lyscs. 'gollowin guhsequ t opstin(experienc (e . g. ,
s
\operatio ,1. tran ts) thegfatigue a 'lyscs w I require T" valuation d

w: contin'gd applic }ity ang ' onservatis Docs G g' onciliat ta ss

re mend licatio sof mom ng mstru ntatio.n piping to provide,

.

s s

conh -nce in t ' validity' f such r ' valuations. '

'

\
_

g a-

3.4 Section 3. pages -1 16 (6/1/ ') -- No Co ments
3.5 1 etion 3.5, pages 3.5: l thru - (6/1/97) - No Com ents

3.6-1 Section 3.6, pages 3.6.-l thni -24 (6/1/92)
_

The Design Description (Page -1) states the HS1 scope will include the Remote .
Shutdown System. The Design Commitment number 1 (Page -3) and the Design.-
Acceptance Criteria number 1(4) (Page -5) are consistent with that scope.

I

h L However, in the later steps which are more concerned with implementatic.i of
- HFE 'he Remote Shutdown System appears to have been partially omitted from
cc'1 sideration as in Design Acceptance Criteria number 5.a(5) (Page -15) and
Design Acceptance Criteria number 6.a(2)(Page -16).

g * in Table 3.0. Application of Generic Material to ABWR Systems, the matrix box
-

. for applicability of 3.6, Human Facters Engineering, shows no to RSS (2.2.6).
(Although 1 haven't researched- this question, I believe NRC and industry
standards provide for HFE to be applied to a much wider , scope than just the-
MCR and RSS. In fact. Table 3.0 shows applicability to ARM and PRM as well
as the MCR, but to nothing else.)

_

3.7-1 on 3.7, p s 3.7 -l /1/92)

The F' Sentene the ad Para ph of D gn Des prion :-

The ant gn provi radiati shieldin . . . an us . mai ins

lation ' sures tdant per el as to as r bly achi able
.

As La As Rea. bly Ac able (AL A) go d prac ' to shie -

it invol - far mor apl design w ' provid *radiati shie ag? or

the 1 ds eat for standardiz -plant d gn of atial wi spread

re appii 'on to ' y such a simple situation is very disturbin
,

d

28
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ITAAC SUMMARY

3.5 Software (Computer) Development

* Format

- Generic ITAACplus DAC for specific acceptance criteria confirming
software developmentprocess

- Not a system ITAAC, but referenced by plant systems using software-
based control and monitoring equipment

Applicability*

- FullITAAC/DACprocess, which specifies a formal verification and
validation (V& V) plan, is applicable to development of safety-related
software

- ModifiedITAAC/DACprocess fornon safety-relatedsoftware will
use design reviews to verify developmentphases similar to thosa
for safety-related software (EPRI requirement)

^ Tier 1 Commitment*

- A plan for developing software shall exist and shallinclude certain
'

specific elements, as definedin the acceptawn criteria, for
controlling the dcvelopmentprocess

- These elements in turn shallimpose acceptance criteria on the
plannedphases of the developmentprocess to determine the
acceptability of the design documents produced during each.

development phase and the adequacy of the V&Vprocess

Two versions of software ITAAC/DA C exist*

- GEsubmittal with raarkups from internalreview

- NRCstaff/ Lawrence Livermore NationalI.aboratory version
developed after NRC review of original GE Phase 2 submitral

. ~ . . _ -
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GENERIC ITAAC and DAC for SOFTWARE DEVELOPICENT
INTERFACE DIAGRAM

'.

"' Safety-related Systern ITAAC - Non-safety-plated System ITAAC .
.g-

M U,L TIPLE*)clNG . .

..

l" "~S*D#'dj
'

I PrRM I

NGS RPS LO& tS RHR RCIC HPCF NMS MSL Rad EMS NEMS ,
S S'***YeMonitoring

' - - |- -,)L J
g g .g i g g i g

'L_ _ __ _ _i _ _ __ L . __ _ _ _ _f _ q _ __ t_ __ __ _ _ L _ _ _ 1 _ _ __ _. * _t_ _i _ _ q _ _ _i_
| 1 -l-

I.__..}______., | Safety-related !&C
_

.

Systems With Some |. Logic and Sofkare
- - p Nonsafernelated Sefkare '|'
Generic sTAAC I A.repta xe Criterin6- - ptance Criteria .Acce Cross-Referenca ! 4 - - - - - - - - - - - -|e Safety-rdated .

8 ----
Functions

_I Other Generic Matrix 0ther Generk
Acceptance Criteria ._ Acceptante Criteria

Generic ITAAC 1. Defines acceptable software development plan.
2. Venfies adequacy of softwxe design documentatiort- - - - - -

7 3 V'" ** P'*P'' ' # ** '**' N *' P' # *. afety related Safety related j pg system.I&Clogic Sopuere U,1r y 1r

Instrument Equipment - gh . g33 3g ,
,

' Selpoent Oualification
, Logic & Control

~~~~

Development . IEEE 74.3.2
Metnodo'ogy inc. EMPSWC

-

1 I
,

Schware ConQurat'm ygy ________-

Managerrent Managemont
DAC

-ITA AC Bans Das!1 ' . Basis - 1 I
IEC 880 IEC 880 R.G.1.152 . nj,,y, % g ug,,7 , ,g%
IEEE 730.1 IEEE 828 IEEE 829 sfr- sp,
IEEE 830 IEEE 1033 IEEE 1012 F W V8V De@ Reh.

IEEE 7-4.3.2

IEC 880 1986 Software for safety system computers .- ,

R61.152 1985 Application criteria for safety software'- *

. ANSI /IEEE ANS-7-4.3.2 : 1982' Criteria for safety software . _;
IEEE Std. 730,1 1989 Software Ouality Assurance Plans i

(EEE Sid 828 1983 Softwar e conf;guration management
IEEE Std. 829 1983 Software test documentation
IEEE Sta.830 - 1983 Software requirements specif.catons
IEEE Std.1012 1986 Software VaV plans
IEEE Std.1033 ~ 1985 Application practice for IEEE Sid 828

r
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*
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ABWR Design Document

3.5 Software DevWpment

Design Description

The certified design uses rnicroprocessor-based digital equipment to perform
selected safety-related functions. Development of the necessary software is
dependent upon the as-procured hardware and is thus not pan of the certified
design. The process to be used for software development and implementation

; a bdn f"11 'amnli, ace 'A'k the ragn12'mey remd-e. en'a _-d Mm

.S :ta-d'rdtgovc.ums & A esude:. Em c@cmcm3 will apply to: a) each
ABWR safety system that uses tha safety-related software functions of the Safety
System Logic and Control (SSLC) equipment and b) other safety related

-

equipment that contains software to perform safety functions.

Inspections, Tests, Analyses and Acceptance Criteria

Table 3.5, together with Appendices A, B, and C, provides a definition of the
processes that will be used to demonstrate compliance with the requirements
governing development and implement tion of software for safety-related

'

s

functions. This material is structred as follows:

Tabi 3.5: Generic inspections, tests, analpes, and acceptance criteda
(ITAAC) material for the overall software development
process. Key elements of this process are a Softwwe
Management Plan, Configuration Management Pb.n, and a ,

Verification and Validation (V&V) Plan.

Appendix A: Design Acceptance Criteria (DAC) for the. Software
Management Plan

Appendix B: Design Acceptance Criteria (DAC) for the Configuration
Management Pir.n

Appendix C: Design Acceptance Criteria (DAC) for the Verificanu .nd
Validation (V&V) Plan

!

)

3.5 1 6/1S2
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g Table 3.5: Software for Programmable Digital Computen i.: Safety-related Applications (Continued)

Inspections, Tests, Analyses and Acceptance Critorna

Cert fied Design Commitrr.ent inspections, Tests, Analyses Acceptance Criteriai

1. (Continued)
?The plan meets the design'acceptacce

criteria described in Appendix B.

c. Verification and Vafidation Plan ,

establishes verification reviews end '
,

validation testing procedures wath the '.
'

'following crmponents:

|
- (1) Independent design vartfication
(2) Baseline reviews !

! (3) Testing +

!' (a) Unstructured testing
(b) Formal validation testing

(4) Firmware issue and validation [

U procedure
(5) Procedure for future revisiorm ,

,

The p!an meets the design acceptance
crheria described in Appendir C.

.

2. The software design documen tiocraf6ii 2. Review design documentation: 2. The dementation complies with the

Hardware / Software Syst rmuirements of the software deve8meet the requlr each element of'
- ,

they evelopment plan described Specisication plan.The des 6gn documentation ersted
ents Specification by the definition and plannir g ocessfrfltem 1. - Software Reg ' Specrfication described in Appendix A ejleGs torrelation .;- Softw Design

are Requirements Specification of the des 3gn ele nenyt *sth ooch specific-

Hardware Design Specification softwere requirement es determined by the
V&V process described in Appendix C. -

'
/ t

The cojnr/uter system hardware ,

dopwinentation identifies the hardware
'

uirments that impact software.

_

1

F

r
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5 Table 3.5: Softwara for Programmable Digital Computers in Safety-related Applications

Appendix A: Design Accepta ice Criteria for Software Management Plan

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Anclye:s Acceptance Criteria

1. The standards, conventions, and design 1. A review shali be performed of the 1. A software management plan has been
processes to be followed during tne contents of the software management issued.
design, development, and maintenance of plan.
safety-related software shall be established ^5 P g.j M,

th Cedf]I ,b)in the software management plan.
.

2. The software management plan shall 2. A review shall be performed of the 2. The plan contains a d rFption of each
define and document the following major contents of the software management :p::5! phase of th software

design phases of the software engineering plan. engine 3 ring proce A pan.v;er deMg6 e
process: ph:= ehe!! Se =dfied edth mm te !9

a. Definition and Planning =e M Neumecte pr~od Sthet pS:::2
(p

b. Product Performance Defir ition 'hs:.a dos. .ma, ar; !i~ed !- tt; defgnt

c. High Level Software Design -cwiuniin.mda in ihe 'c"~+g -M~ en

d. Detailed Design / Code / Module Test
e. Integration Test See Apoendi,c C for datails of. and
f. Validati: n ar.d Firmware issue acceptance criteria nt 4 verification and
g. Firmwere Releasa validation process.

g p]ib'M -3. Definition and Plannino Phase.This phase 3. A review shall be psrformed of the 3. The plan states that the r
comprises the identification of applicab!a cor; tents of the software manegement document 'pra the baseline of the at

cc,dM*requirements (contractual or from design plan. Definition es.d Planning Phase.

Omr jspecifications) and conf!rmation of __ _ _ _ .
~

The plan also states that :" ::[J .suite'"ilityof the software planning f_Refir_itien of inseline: A set of documents %
documents.The documents required to be ) essumptions, and open items that reflect verification reviews are to be cornpleted
baaelined et the completion of this dosign / the current state of a design phase and { before the design moves to the next phase,
phase are: / define the design input for the ned design j as attested to in the Baseline Review
a. Design Requirements { phase. ,/ Record.- -

b. Software Cc7 figuration Management /~~

Plang,,

j! c. Software Management Plan
" d. Software Verification anti Validation

Plan
e. Baseline Review Record /

!
I
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; Table 3.5: Software for Programmable Digital Computers in Sa!cty-related Applications

Appendix B: Design Acceptance Criteria for Configuration Management Plan (Cordinued)

Inspections, Tests, Ancsyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Anafyses A Jtar.co Criterip
c,J <a sm&

4. Applicable procedures, such as standards 4. A review shall be performed of the 4. The,plaa describes the procedures for

for the designation of softwp*forrge ve S ons,
'g contents of the configuration management impfementation of the plan. -

i
7 '-~ plan.

shall be described in the[ar
~

specifically referenced. Msoftware chall g 3)J
be identified such that the version can be g
verified directly, either embedded in ths
software if in a non-programmable /
erasable format or permanently inscribed

f EN000 d, cM ^9
shall describ;the audits and 5. A review shall be performed of the 5. Theplan describes audits and reviews and

5. Thepla
reviews that are to be performed to verify contents of the corfiguration management describes a procedure for corrective4*
that the software is being maintained plan. actions.

uader configuration management.The
plan shall desc.ibe a procedure for
corrective actions if any problems are
discovered. . ,

6. The conf'guration managemerit of tools, 6. A review shall be performed of the 6. Theplan describes control of tools and

techniques, and methodologi ss shall be contents of the configuration management methodologies.

specifically delineated. The plan Miall plan.
add.as control of developn . ant methods
to be used (such as formal specification)'

and tools (such as compilers).

7. The plan shall describe the method of 7. A review shall be performed of the 7. The plan describes the record storage plan.
#

records collection a i retention. contents of the configuration manage 7nent
plan. . 3M ~ we, g-

8. Theplan shall address control of the final 8. A review si.dl be performed of the 8. The plan identifies the method by which
3

g user documentation and the information to contents of the configuration management faults, failures, and changes we identifiedg,

to the affected user.tm supplied. The method of informing the plan."

usar of each product rJinown f aults,
failures, and changos shall be specifically
described.'b & p/%
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3.5 Computer Development

Design Description

The certified design uses microprocessor-based digital equipment to
perform many of the safety-related and non-safety-related functions of
the int,trumentation and control systems. The safety-related software

shall be developed in full conformance with these requirements. The

non-safety-related software shall be developed using a planned design
process similar to the safety-related software. Digital equipment is
also used for design and operational support of the on-line systems.
The primary focus of this section is on?goftware, however, the
implementation of the software includes hardware aspects of tt.e design,
such as hardware / software integration, which are not addressed in other
sections and are, therefore, included in this section. Examples of

equipment for which software performance and quality is necessary for
equipment performance and quality includes; programmable logic
controllers (PLCs), microprocessors, application specific integrated
circuits (ASICs), and computers. These equipment may have a variety of

safety related applications including, but not limited to meter and
display functions, recording devices, data transmission, control
functions and alarms.

Because microprocessor and digital control technology is rapidly
evolving it is important that the certified design description (Tier 1)
aca the ITAAC do not " lock in" a design which would be obsolete at the

; time of construction. The approach is to " lock in" a design process and
specific acceptance criteria (termed design acceptance criteria (DAQ)
which if met would result in a design which is acceptable. The DAC will

| be in the same format as the ITAAC used for other systems in that it

| 1
\

..

| s

L
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will specify the certified design process commitment and will specify
the method of demonstration that the commitment has been met. The

method of demonstration will be by inspection, test, or analysis against
estoolished acceptance criteria. The functional I&C system requirements
are provided in other ITMC. The software DAC will describe a formal
design implementation process with a phased test, analysis, and
acceptance criteria (ITAAC). The ITAAC will be inspected by the NRC to'

verify conformance with the requirements at several phases or stages
during the safety related ' digital enntrol system design process. The

dscuments which demonstrate satisfactory implementation of the ITAAC

will be available for inspection at the completion of each of the above
stages. The stages or phases are shown in figure 3.5-1. The COL holder

will be required to satisfactorily complete each ITAAC phase prior to
proceeding to the next phase of the design development. Failure to
successfully complete a phased ITAAC may require repeating an earlier
ITAAC and/or changing the system design. The NRC staff will issue an
inspection report for each phased ITAAC and identify any open issues
which require resolution. Significant open issues which are not
resolved could result in the NRC staff concluding that the ITAAC had not
been satisfactorily completed. At each phased ITAAC the design

development must be verified to be in accordance with the certified
design process and that the detailed design _ developed (through that
stage) meets the certified design. Upon completion of each phased ITAAC
the COL holder will certify to the NRC that the stage has been completed
and the design and construction completed up through that stage is in
compliance with the certified design. The COL holder will also provide

a description of the next phase of design development and associated-
testing, analysis and-acceptance criteria in enough detail that the NRC-
staff can determine whether or not the proposed design development and

testing is consistent with the certified design process and next ITAAC.
This phased process will continue until all ITAAC steps for all the
safety-related software are complete.

The certified design description and design development process continue
for the lifetime of the plant. Any safety related software that is

2
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changed or added after plant startup is required to either to be
developed using the certified design process described in the computer
DAC or submit a design process (together with the design bases) that
will produce sof tware of the same or higher quality than the certified
design process. The COL holder will be required to use an approved
Software Change Procedure based upon the certified design development

process for the operatien stage of the lifecycle. This will be a
requirement of the COL and is not included in the design certification
DACs.

The Tier 2 commitments described in the SSAR and related (docketed)
documents provide methods and descriptions of the implementation of the

Tier 1 requirements. The determination that the plant has been
constructed in accordance with the design certification will require the

use of the information contained in both the Tier 1 and Tier 2
documents. The Tier 2 commitments are based on postulations of how the

design will be implemented which may change when detailed design begins;
therefore, the Tier 2 commitments may be changed. The Tier 2
commitments that effect the technical design of the I&C systems

including the design process, design implementation, and the NRC staff
review as described in the final safety evaluation report which are
changed must be submitted to the NRC for review prior to implementation. [

The process to be used for software development and implementation will
-be in full compliance with the regulatory requireme.its and specified
industrial standards governing those activities. The requirements of
10CFR Part 50 will be met in addition to the requirements listed in this
description and ITAAC/DAC. In particular, the vendor implementation and
the NRC evaluation of the software QA program will be accomplished under

a 10 CFR Part 50 Appendix B program.

3
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Inspections, Tests, Analyses and Acceptance Criteria (and

Design Acceptance Criteria)

The design description, together with the section 3.5 ITAAC/DAC listed
below, provides the definition of the processes that will be used to
develop the ABWR software. The ITAAC also includes specific steps which
describe how the conforr, re to the requirements will be demonstrated.

Table 3.5.1: Design Acceptance Criteria (DAC) for the Software
Management Plan

The Software Management Plan (SMP) shall establish the

organization and authority structure for the design,
the procedures to be used, and the inter-relationships
between major activities. The SMP will describe a
Software Lifecycle which describes the method to
develop plans and procedures that will Juide the
design process throughout the lifecycle stages. Those

stages shall include:

1. Planning

2. Requirements -

3. Design

4. Implementation

5. Integration
6. Validation
7. Installation
8. Operation and Maintenance

Table 3.5.2: Design Acceptance Criteria (DAC) for the Software
Development Plan

The Software Development Plan will describe a

4
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development process, tools documentation, and products
Ceveloped according to the software lifecycle.

Tab;e 3.5.3: Design Acceptance Criteria (DAC) for the Configuration
Management Plan

Tha Software Configuration Management Plan (CMP) shall

provide the means to identify software products,
control and implement changes, and record and reptet

change implementation status.

Table 3.5.4: Design Acceptance Criteria (DAC) foi the Software
Verification and Validation Plan

The Software Verification and Validation (V&V) Plan
shall describe the method to assure that the
requirements of each phase are fully and accurately
implemented into the next phase and validated.

Table 3.5.5: Design Acceptance Criteria (DAC) for the Software
Safety Plan

The Software Safety Plan describes the safety and -

hazards analyses that shall be performed.

Tab;e 3.5.6: Design Acceptance Criteria (DAC) for the Operations

and Maintenance Plan

The Software Operation and Maintenance Plan shall

include the procedures required to assure that the
software will be operated correctly and that the
quality of the software is maintained as revisions are
made.

Table 3.5.7: Design Acceptance Criteria (DAC) for the Software

5
.
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Conformance Review Plan

The'Conformance Review Plan will include descriptions

of the documentation and tests which are recuired for
the software developer to demonstrate conformance to
the requirements and provide adequate information for
the NRC staff to confirm that conformance.

,
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ABWR cosign occument

3,5 Software Development

Design Description

The certified design uses microprocessor based digital equipment to perform
selected safety-related functions. Development of the necessary software is
dependent upon the as-procured hardware and is thus not pan of the certified
design. The process to be used for software development and implementation )

; 8 b& M c^mpme 'i'h the ramib'ag geeme4 xd " ' -

._9-sacArA ;;cu.ums du ecm.Ja ner ;f =;M apply to: a) each
ABWR safety system that uses the safety-related software functions of the Safety
System Logic and Control (SSLC) equipment and b) other safety-related
equipment that contains software to perform safety functions.

Inspections, Tests, Analyses and Acceptance Criteria

Table 3.5, together with Appendices A, B, and C, provides a dermition of the
processes that will be used to demonstrate compliance with the requirements
governing development and implementation of software for safety-related '
functions. This material is structured as follows:

Table 3.5: Generic inspections, tests, analyses, and acceptance criteda
(ITAAC) material for the overall software development -
process. Key elements of this process are a Software -
Management Plan, Configuration Management Plan, and a
Verification and Validation (V&V) Plan.

Appendix A: Design Acceptance Cdteda (DAC) for the Software
Manay .nent Plan

Appendix B: Design Acceptance Criteda (DAC) for the Configuration
Management Plan

Appendix C: Design Acceptance Criteria (DAC) for the Verification and
Validation (V&V) Plan

.

WW2
3I 1

- - - ,,



--, .-

I
t

l

e

Table 3.5: Software f or Programmable Digital Computers in Ssfety-roisted Applications5
inspections, Tests, Analyses and Acceptance Criteria

Acceptance Criteria
inspections, Tests, Analyses

Certified Desige. T'+mmitment
1. The overali development plan documents

1 Review: the requirements and methodolot,y for1. A plan shall be developed for software
used in .nicroprocessor-based equi *vnent

- Sofnware Managemer't Plan achieving the software attributes of
that perforens safety-retried functions. The

- Configuration Managemee.t Flan consistency, accuracy, erar torerance and
plan shall describe the organizational and

- Verification and Validation Flan -

modularity. The pian includes the
procedural aspects of software methodology for assuring the software is
development and shsil comprise the beth soditable and testable ducir.g the
following elements: dtsign, implementation and integration
- Software Management Plan phases. Each element of the plan contains

Configuration Management Flan the following items as a minimum:
-

- Verification and Validation (V&V) plan
Software Management Plana.
establishes standards, conventions and
design processes for the design.
development, and maintenance of

; safety-related software. The plan meets-

the design acceptance criteria
descdbedin Appendix A_

b. Configuration Management Plan
establishes a formal set of standards
and procedures to provide visible
status and control of so'tware
documentation.The following basic
elemer.ts are adJressed:

(1) Urtique identification of each
software documentation item

42) Management of software
documentation change control

(3) Accounting methods to provide
visibility and traceability fora
changes to baseline product
software

o' (4) Verification steps required to
$ assure Madherence to~

software vesign requirements

i
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g Table 3.5: Software for Programmable Digital Computers in Safety-related Applications (Continued!
|

Inspections, Tests, Analyses and Acceptance Critens ;

f

Certified Design Commitment inspections, Tests Analyses Acceptance Critena i

r

3. The generation of documentation fo 3.MtevrewtfutsoitwsrsA Ap;Ti&5tplan: 3. The documentation for software [_

softwste implementation and e implementation and hardvuars, software i
p

integraticn of hardware software into integration testyinets the requirements
' followthe process of the spo- development plan, asthe final proctuct ..

described i elements of the software sh Tn Appendices A B, and C. ,

dove . ent plan.
,

The test report summarizes the results of[i j4. The assembled, final production comput 4deview formel(verifiedi v lida M sf 4
' the computer system validation testing nrx {|

system shall be exercised through ata repo
and dynamic sirrylations of input si als shows how the sv9em is in complian |
present during normal operation witt the requirements.
design basis event conditions rdiuiring |

comr ter system action. The test report identifies the val' ation
'tests for each computer syste and safstv

F The validetion teet planf allidentify the system requirement. In add; don, the
validaun tests for each software-based required input signals arytheir values, the
systern componentff Safety System Logic anticipated output signe s, end ther
and Control (SS d .The plan shall also accept 9nce criteria stybated. ,

include tests at validate correct operation I
'

for each ety system requirement of the The test report i ifies the hardware end
systs that interfeco with SSLC.The software used, st equipment and
te oments are those stats iln the calibrations, ulation models used, test

'

System Design Specification of each results, and iscrepancies and corrective '

mterfacing safety system. actions. L

,
TheJest plan was developed, the tests

| exstuted, and the tsst results evalueted by :
Ir[dividuals who did not participate in the I

/de: tn or imprementstron phases. |

?
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5 Table 3.5: Software for Programmable Digital Computers in Safety-related Applications

Appendix A: Design Acceptance Criteria for Software Management Plan

Inspections, Tests, Analyses and Acceptance Criteria

Certffled Design Corr..r.;i.ner.t inspections. Tests, Analyses Acceptance Criteria

1. The standards, conventions, and design 1. A review shall be performed of the 1. A software management plan has been

processes to be followed during the < utents of the software management issued. |

deNgr , development, and maintenance of plan. .j ' . .
safety-related software shall be established

fla Ce$]Ip,h
^5 V9

The plan contains e #3.ription of each )) |
in the software managernent plan.

,

2. The software management plan shsil 2. A review shall be performed of the 2.

define and document the following maior contents of the software management ;:J:d phase of thOuftware
engineering procesd Apoh .- aa:7.c

design phases of the software engineering plan.
ph:= 6'' M -H9M "9 --m !c e r *

process: M ^8 -*~n:2 p'~' M fer e- , :::ce
(p a. Definition and Planning -These c'.0,. .,.m.te .r; E-+ed H t m g.c

b. Produd Performance Definition wn.u.Rmm.i. in ii.e 'c1"; ---Pe--A
c. High Level Software Design
d. Detailed Design / Coda / Module Test See Appendix C for details of, and
e. Integration Test acceptance criter.a for, tne verificetion and

|
f. Validation ar.d Firmware laaue validation process.
g. Firmware Release

'

'

3. Definition and Plannino Phasa.This phase 3. A review shall be performed of the 3. The plan states that the r -- "; 3* p;[.t/
A

compr'.ses the identification of applicable contents of the software management documentspre the basehne of the Cedfj.: T ^
Definition and Planning Phase.

requirements (contra.ctual or from design plan.
, _ _ _ . -

-- The plan also statesthat '' =:f;d &g
Owr

specifications) and confirmatiun of
Definition of baseline: A set of documentdsuitability of the software planning

documents.The documents required to be assumptions, a ad open items that reflect verificatic-n reviews are to be comp;eted
before the design moves to the next phase,

baselined at the completion of this design the current state of a design phase and L

I as attested to in :he Basehne Reviewdefine the design input for the next designphase are: j Record.
a. Design Floquirements phase. ,_

b. Software Configuration Managemen- - x r"
Plang,

c. Snftware Management Planj
d. Software Verification and Validation"

Plan
e. Baseline Review Pacord

n

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

. -- .
..

... . . . .. .. .. .. .-,
..
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g Table 3.5: Software for Programmable Digital Computers in Safety-related Applications

Appendix A: Design Acceptanu Criteria for Software Management Plan (Continued) ,

y;f./ kinspections, Tests, Ar.alyses and Acceptance Criteria
Acceptance Criteriv * jp.,I

sp
f

Certified Dealen Commitment inspec9ene. Tests. Analyses .

/ Dut-

The plan sta[he baseline of the Product
hat the mM- ;d

4. hoduct Perdormunce Definition: Defines 4. A review shi,Il be performed of the 4.
-

documentgare tthe general product design and the split contents of the software management

b< tween hardware and software.The plan. Performance Definition Phase.
documer.ts required to be basslined at the
completion of this design phase are: The plan also states that e'! rc ;u?: d'-

a. Product SchematN: verification reviews are to be completed

b. Product Performance Specification, before the design moves to the next phase. [
as ettested to in the "aseline Reviewincluding Software Requirements

c. Product User's Manual Record.
~

d. Communications Protocols . 4
i

4, e. Baseline Review Record Sgg,if

5. Hkah Leve* Software Dealan: This phase 5. A review shall be performed of the 5. The plan state at the w-- 9:d T
comprises the design of the software contents of the software management documen , re the baseline of the High
architecture and structure and the plan. Level Software Design Phase

determination of general snodule
functions.The documents required to be The plan also states that " : 7_ ;d*
baselined at the completon of this design verification reviews are to be completed

before the design moves to the ne>t phase,phase are:
as ettested to in the Baseline Reviews. Softwere Design Specification

b. Baseline Review Record Record.

6. Dett.iled Design / Code / Module Test: This 6. A review shall be performed of the 6. The plan states that the committed

phase comprises detailed design of the s;ntents of the software management documents are the besefine of the Detailed
software and testing of individual software plan. DesigrVCode#4odule Test Phase.

modules by the designer. The documents 7 - - " -N
#

required to be baselined at the completion T Definition of module: Executable % The plan also states that :" c; O: 1-
of this design phase are: J

computer code that implements a verification reviews stro to be completed h
f efora the design moves to the next phase.ba. Source Code I functional requirement or part of a

$ b. Module Testing Report functional requirecrent: normally the (as attested te in the Baseline Review3
'

Record.ISomeone other than the desegnepd c. Baseline Review Record k smallest segment of code controlled by the .

%.e.a Fe @rc re mc&';;."
'

operating system. I

_. _
-'^
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'$ Table 3.5: Software for P+ogrammable Digital Computers in Safety-related Applications

Appendix B Design Acceptance Criteria for Configuration Management Plan

Inspections, Tests, Anelyses and Acceptance Criteria

Certified Design C wnmitment inspections. Tests, Analyses Acceptance Cdteria
^

1. Development of softwcrs for the 1. A review shall be pe formed of the 1. A configuration management plan has
'

microprocessor-based safety systoras contents of the configuration management been issued.
shall be controlled exording to a plan.
configuration management plan

2. The configuration management plan will 2. A review shall be performed of the 2. The configuration management plan
define the purpose and scope of the plan contents of the configuration management identifies each group which develops and/
with emphasis on the groups to which it plan. or maintains software for safety systems.
applies and the specific prcJuct which is to The plan includes both executable and
be developed.The product descdption non-executable portions of the design.

'p shall include both executable and non-
executable mated g)

3. The configuratiorgplan shall describe the 3. A review shall be performed of the 3. The configuratiorwdan descr;bes the
organizational responsibilities. The contents cf the configuration management organizationalindependence and
organizationalindependence or plan. responsibilities.
dependence of the groups responsible for
the softw:3 configuration shall be
specifica..y described.The plan shall
describe a function independent of the
software designers that is respor'sible for
verifying that the software is maintained
under this plan.The plan shall detail the
relationships of the configuration control
with the software OA, developenent, and
other groups.

S
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Table 3.5: Software for Programmable Digital Computers in Safety-related Applications**
in

Appendix B: Design Acceptance Criteria for Configuration Mansgement Plan (Continued)

Inspections, Tests, Analyses and Acceptance Criteria |

A tance Criterip
Certzfled Des;gn Co. tut.; ..ent Inspections, Tests, Ans;yses

a.~ w p---Jcr.l.u
s

s

4. Applicable procedures, such as standards 4. A review shall be performed of the 4. Theplan describes the procedures for

for the designation of so,fyra vgions, ___ _ g contents of the configurat%n management
implemerostion of the plan.

sh=Il be described in thgpferFor C ' . pf an.
3 kJfsoecifically referenced. Mf' software sha!! g

be identified such that the vsrsion can be g
verified directly, either embedded in the I

software if in a non-programmable /

Merasable format or permanently inscribed
M, edirect on ,e component 4

5. The ,y a chall describ the audits and 5. A review shall be performed of the 5. Theptan describes audtts and reviews ande

reviews that are to be performed to venfy contents of the configuration management describes a procedure for corre tive.

| P actions.
that the software is being maintained plan.

,

under configuration management.TheI

plan shall describe a procedure for ;

corrective actions if any problems are I

discovered.

6. The configuration management of tools, 6. A review shall be performed of the 6. Theptan desenbos control of tools and

techniques, and methodologies shall be contents of the configuration management methodolc,gies.

specifica?ty delineated.The plan shall plan.
address control of development methods
to be used touch as formal specifiention) j
and tools (such as compilers). a ,. A, - r

7. The plan shall describe the methort of 7. A review shall be performed of the 7. The plan describes the record storage plan.
^

records collection and retention.
contents of the cenfiguration management

J, =--y= 4 g,p,..fA -IP *"" 7:-

8. A review shall be performed of the 8. The, plan identifies the method by whichj.
8. The, plan shall address control of the finil

j user documentation and the information to contents of the configuration management faults, failiares, and changes are identifiedp

to the affected user.
be supplied. The method of informing the plan.**

user of each product of known faults.
,

f ailures, and changes shall be specifically
=

described.*b a p/%
e

. _ _ _ _ _ _ _ _
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y Table 3.5: Software for Programmable Digital Computers in Safety-related Applications

Appendix B: Design Acceptance Criteria for Configuration Management Plan (Continued)

Inspections, Tests, Analyses and Acceptance Criteria
e
"

*cceptance Critedainspections, Tests, AnehsesCertified Design Commitment 4< d r'* S ~ f**j .

E5
9. The configuration management plan shall 9. A review of,tMs plan sha!! be conducted 9. The configuration management plan M

be in piece and opproved by the during a product's Definition and Planning ybe approved and in place at the beginning -

implementor prior to the first concept , design phase (see Appendix A). of the project.
development phwes of software

dg,development. 7
e r ~t 2

10. The configuration menigement plan shall 10. A review shall be performed of the 10. The plan requires that the design
require that the design documents (such es contents of the configuration management documents reference the configuration
software requirements specifications) plan. management plan.
shall provide epecific reference to the

a applicable configuration management
9 plan. The pian shell define procedures for i

char ge control, including change request,
"

evaluation, approval, and implementation.i
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