
M
anual for IR

S C
oding

Manual for IRS Coding
2022 Edition 

Joint IAEA and OECD/NEA International Reporting 
System for Operating Experience (IRS)

Vienna, April 2022

IAEA Services Series 20 (Rev. 1)

@



IAEA SAFETY STANDARDS AND RELATED PUBLICATIONS 

IAEA SAFETY STANDARDS 

Under the terms of Article III of its Statute, the IAEA is authorized to establish or adopt 
standards of safety for protection of health and minimization of danger to life and property, and 
to provide for the application of these standards. 

The publications by means of which the IAEA establishes standards are issued in the 
IAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport 
safety and waste safety. The publication categories in the series are Safety Fundamentals, 
Safety Requirements and Safety Guides. 

Information on the IAEA’s safety standards programme is available at the IAEA Internet 
site 

www.iaea.org/resources/safety-standards 

The site provides the texts in English of published and draft safety standards. The texts 
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety 
Glossary and a status report for safety standards under development are also available. For 
further information, please contact the IAEA at: Vienna International Centre, PO Box 100, 
1400 Vienna, Austria.  

All users of IAEA safety standards are invited to inform the IAEA of experience in their 
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the 
purpose of ensuring that they continue to meet users’ needs. Information may be provided via 
the IAEA Internet site or by post, as above, or by email to Official.Mail@iaea.org. 

RELATED PUBLICATIONS 

The IAEA provides for the application of the standards and, under the terms of Articles III 
and VIII.C of its Statute, makes available and fosters the exchange of information relating to 
peaceful nuclear activities and serves as an intermediary among its Member States for this 
purpose. 

Reports on safety in nuclear activities are issued as Safety Reports, which provide 
practical examples and detailed methods that can be used in support of the safety standards. 

Other safety related IAEA publications are issued as Emergency Preparedness and 
Response publications, Radiological Assessment Reports, the International Nuclear Safety 
Group’s INSAG Reports, Technical Reports and TECDOCs. The IAEA also issues reports 
on radiological accidents, training manuals and practical manuals, and other special safety 
related publications.  

Security related publications are issued in the IAEA Nuclear Security Series. 
The IAEA Nuclear Energy Series comprises informational publications to encourage 

and assist research on, and the development and practical application of, nuclear energy for 
peaceful purposes. It includes reports and guides on the status of and advances in technology, 
and on experience, good practices and practical examples in the areas of nuclear power, the 
nuclear fuel cycle, radioactive waste management and decommissioning. 
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FOREWORD 

The fundamental objective of the International Reporting System for Operating Experience (IRS) 
is to contribute to improving the safety of commercial nuclear power plants worldwide. This 
objective can be achieved by providing timely and detailed information on lessons learned 
from designing, constructing, commissioning, operating and decommissioning experiences 
at the international level. Such information relates to all issues and events that are relevant to 
nuclear safety.  

In 2010 the IAEA and the Nuclear Energy Agency of the Organisation for Economic 
Co-operation and Development (OECD/NEA) published IRS Guidelines (IAEA Services 
Series No. 19), which was revised in 2022 (IAEA Services Series No. 19 (Rev. 1)).  

In 2011 the IAEA and the OECD/NEA published the Manual for IRS Coding (IAEA Services 
Series No. 20). This revised publication is intended as a companion to IRS Guidelines and 
supersedes all previous versions. It describes the individual coding fields in detail and their 
proper application in the preparation of IRS reports.  

This publication is the outcome of consultancy meetings held in Vienna in May 2019 and 
November 2019. It is closely aligned with IAEA Safety Standards Series No. SSG-50, Operating 
Experience Feedback for Nuclear Installations. The IAEA officers responsible for this 
publication were H. Morgan and D. Zahradka of the Division of Nuclear Installation Safety. 

 



EDITORIAL NOTE

This publication has been prepared from the original material as submitted by the contributors and has not been edited by the editorial 
staff of the IAEA. The views expressed remain the responsibility of the contributors and do not necessarily represent the views of the 
IAEA or its Member States.

Neither the IAEA nor its Member States assume any responsibility for consequences which may arise from the use of this publication. 
This publication does not address questions of responsibility, legal or otherwise, for acts or omissions on the part of any person.

The use of particular designations of countries or territories does not imply any judgement by the publisher, the IAEA, as to the legal 
status of such countries or territories, of their authorities and institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does not imply any intention to 
infringe proprietary rights, nor should it be construed as an endorsement or recommendation on the part of the IAEA. 

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party Internet web sites referred to in this 
publication and does not guarantee that any content on such web sites is, or will remain, accurate or appropriate.
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1. INTRODUCTION 

The International Reporting System for Operating Experience (IRS) is jointly operated by the IAEA 
and the Organisation for Economic Co-operation and Development Nuclear Energy Agency 
(OECD/NEA).  

In 2010, the IAEA and OECD/NEA jointly issued the IRS guidelines [1], which described the 
reporting system and related processes and gave users the elements necessary to enable them to 
produce high quality reports while retaining the effectiveness of the system expected by the Member 
States. In 2011, a companion manual for IRS coding [2] was also issued.  

In 2019, the scope of IRS database was expanded to include the events that were previously reported 
though the Construction Experience (ConEx) programme of the OECD/NEA. All new construction 
experience reports will now be reported through the Web Based IRS application. As such, the IRS 
guidelines were revised to incorporate this change and to document changes to the process of event 
reporting that had occurred in the almost ten years since the original issuance of the document. 

The purpose of this revised manual for IRS coding is to provide guidance specifically related to the 
coding of IRS reports to ensure the reports provided by the IAEA Member States are coded in a 
uniform and consistent manner. This coding manual supports the revised IRS guidelines by enabling 
users to achieve a high level of quality and consistency in their IRS reports. Consistency and high 
quality in the IRS reports allow all IRS stakeholders to search and retrieve specific event/information 
with ease. In addition, well-structured reports also assist with the efficient management of the IRS 
database. This manual is closely aligned with the recommendations provided in IAEA Safety 
Standards Series No. SSG-50, Operating Experience Feedback for Nuclear Installations. 

For ease of understanding in the use of this manual for IRS coding, the terms ‘events’, or 
‘events/information’ are intended to mean any events, issues, and relevant operating experience, such 
as good practices, lessons learned, or other findings. 

This coding manual gives specific guidance on the application of each of the IRS codes, with 
examples where deemed necessary, of when and how these codes are to be applied. As this reporting 
system is owned by the Member States, this manual has been developed and approved by the IRS 
National Coordinators with the assistance of the IAEA and NEA Secretariats 
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2. OUTLINE AND EXPLANATION OF THE INDIVIDUAL CODING FIELDS 

The following coding fields are used when preparing IRS reports:  

1. Reporting categories;  
2. Plant status prior to the event;  
3. Failed/affected systems;  
4. Failed/affected components;  
5. Cause of the event;  
6. Effects on operation; 
7. Characteristics of the event/information; 
8. Nature of failure or error; 
9. Recovery actions.  

This section provides explanation and information on each coding field and the individual codes used 
in each field. Where deemed necessary, examples of how the individual codes need to be applied are 
given in Section 3. It is possible that more than one individual code in each field may be applied to a 
single IRS report. For the completion of all IRS reports to be submitted, at least one entry is desirable 
for each coding field. 

A report may be prepared not only because an event has occurred, or because there is a near miss 
which might contribute to an event, or because of new safety information, but also because lessons 
have been identified that may assist in preventing the reoccurrence of events or that may contribute 
to safety improvements at other nuclear power plants. It is important to note that the examples used 
in this manual are for illustration purposes to provide additional guidance for the preparation of IRS 
reports. 

A comprehensive list of the individual codes may also be found in the Web Based IRS application.
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 m
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 m
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 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.
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 d
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D
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 c
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 d
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 c
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se
rv

ed
 d
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 d
ef

ic
ie

nc
ie

s,
 s

iz
in

g,
 

an
d 

co
m

pu
ta

ti
on

al
 e

rr
or

s 
no

t p
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 d
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 d
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 c
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 d
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 c
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E
rr

or
s 

m
ad

e 
du

ri
ng

 c
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 c
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 d
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 d
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 b
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 d
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D

ef
ic

ie
nc

ie
s 

de
te

ct
ed

 d
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t d
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 c
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 c

on
st

ru
ct

io
n 

qu
al

it
y/

 s
up

er
vi

si
on

 o
r 
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 d
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l c
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 m
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ra
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en
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 c
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et
y 
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 p
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 p

ro
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ra
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 d
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 p
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 p
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 b
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ra
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l p
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 d
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 f
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 d
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 d
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 c
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 d
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f 
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at
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ra
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 c
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 p
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 b
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R
eo
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at
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 p
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 f
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 c
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 b
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e 
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en
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ng
 c
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on
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ar
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er
 p

la
nt

s 
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d 
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ne
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 r

ep
or

te
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ev
en

ts
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si
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en
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 c
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th
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 e

nf
or
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m

en
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, p

ro
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ti

on
s,

 p
ro

se
cu

ti
on

s,
 e

tc
., 

re
su

lt
in

g 
fr

om
 in

fo
rm

at
io

n 
re

ce
iv

ed
 b

y 
th

e 
co

m
pe

te
nt

 s
af

et
y 

au
th

or
it

y 
th

ro
ug

h 
re

po
rt

ed
 e

ve
nt
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or

 o
th

er
 m

ea
ns

 a
nd

 r
el

at
in
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L
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en
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ng
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en

ce
 c

on
di

ti
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D
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n/
sa

fe
ty
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en
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fe
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na
ly
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s;

 
 

C
on

st
ru

ct
io

n;
 

 
C

om
m

is
si

on
in

g;
 

 
O

pe
ra

ti
on

; 
 

E
m

er
ge

nc
y 

pl
an

ni
ng

; 
 

T
ra

in
in

g 
an

d 
qu

al
if

ic
at

io
ns

; 
 

D
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om
m
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si

on
in

g.
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6 

E
ve
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 p
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en
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y 
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an
ce

 

E
ve
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s 
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ng
 n

o 
ac

tu
al
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ig
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nt
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et
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 b
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in
g 
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nt
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fe

ty
 s

ig
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nt
. 
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 c
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ty

 f
un
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io

n;
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 m
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er
at
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de
r 
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ve

l c
on
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ol
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r 
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f 
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l c
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n;
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er
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nt
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ra
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y 
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 m
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ht
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ov
er

in
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pe
nt

 f
ue
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le
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en

ts
; 

 
L
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 c
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ty
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 c
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 d
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 c
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 c
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at
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 p
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, p
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ra
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 c
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m
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 o
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, p
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 d
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 c
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 c
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ea
ct

or
 s

ub
-c

ri
ti

ca
l a

n
d 

co
ol

an
t 

te
m

pe
ra

tu
re

 <
 9

3°
C

) 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

2.
3.

1 
C

ol
d 

sh
ut

do
w

n 
w

it
h 

cl
os

ed
 r

ea
ct

or
 v

es
se

l 
In

 th
is

 s
ta

te
, t

he
 p

ri
m

ar
y 

co
ol

an
t t

em
pe

ra
tu

re
 is

 lo
w

er
 th

an
 th

e 
ho

t 
sh

ut
do

w
n 

te
m

pe
ra

tu
re

 li
m

it,
 d

ep
en

di
ng

 o
n 

re
ac

to
r 

de
si

gn
, w

it
h 

re
ac

to
r 

ve
ss

el
 c

lo
se

d.
 

2.
3.

2 

R
ef

ue
ll

in
g 

or
 o

pe
n 

ve
ss

el
 (

fo
r 

m
ai

nt
en

an
ce

) 
Fo

r 
re

ac
to

rs
 (

PW
R

, B
W

R
, e

tc
.)

 w
he

re
 th

e 
re

ac
to

r 
ve

ss
el

 n
ee

ds
 to

 
be

 o
pe

ne
d 

fo
r 

re
fu

el
li

ng
 th

is
 c

od
e 

is
 s

el
ec

te
d 

in
 a

dd
iti

on
 to

 o
th

er
 

re
le

va
nt

 c
od

es
. T

he
 r

ea
ct

or
 v

es
se

l i
s 

al
so

 o
pe

ne
d 

fo
r 

in
sp

ec
ti

on
 o

r 
m

ai
nt

en
an

ce
. 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 



 

 

15 

C
od

e 
F

ie
ld

 
N

ot
es

 

2.
3.

2.
1 

R
ef

ue
lli

ng
 o

r 
op

en
 v

es
se

l –
 a

ll
 o

r 
so

m
e 

fu
el

 in
si

de
 th

e 
co

re
 

Th
is

 c
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 c
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 d
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 r
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l c
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 m
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2.3. CODING FIELD 3: FAILED/AFFECTED SYSTEMS 

This field identifies:  

 Systems that failed or lost normal function, thereby initiating or triggering the event;  
 Systems that lost normal function or were damaged as a direct result of the event;  
 Systems important to safety that were damaged or affected either during the event, or as a result 

of the event. 
 

Systems distinguished with subdivisions under this code are: 

A. Primary systems; 
B. Essential reactor auxiliary systems; 
C. Essential service systems; 
D.  Essential auxiliary systems; 
E.  Electrical systems; 
F.  Feed water, steam and power conversion systems; 
H.  Heating, ventilation and air conditioning systems (HVAC); 
I.  Instrumentation and control systems; 
K. Service auxiliary systems; 
S.  Structural systems; 
W.  Waste management systems; 
Z.  No system involved; 
 

Some components or sub-components in a system can be categorized in more than one code, 
particularly if it has two or more functions (e.g. activating or de-energizing other systems). In such 
cases, all codes that represent the dependency of those systems on the component or sub-component 
that has lost its normal function or is affected need to be selected.  

Only systems that play a direct role in the cause of the event are coded, either because the system 
failed or lost its normal function, thereby triggering the event or because the system lost its function, 
was damaged or affected, either during the event or as a result of the event. 

Although many systems may be affected by the event or are actuated as a result of the event, they are 
not selected for coding if the system functions as designed or if the functional loss is not safety-related 
(see the examples with explanations provided in this section).  

In the following tables a detailed description of systems is given along with the constituting parts or 
components.
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 c
on

tr
ol

 (
in

cl
ud

es
 

pr
im

ar
y 

sa
fe

ty
 a

nd
 r

el
ie

f 
va

lv
es

) 

T
he

 p
re

ss
ur

e 
co

nt
ro

l s
ys

te
m

 (
3.

A
F)

 p
ro

vi
de

s 
a 

m
ea

ns
 o

f 
co

nt
ro

ll
in

g 
th

e 
pr

es
su

re
 in

 th
e 

pr
im

ar
y 

co
ol

an
t s

ys
te

m
. T

he
 

pr
es

su
ri

ze
r 

sp
ra

y 
ac

tu
at

io
n 

si
gn

al
 is

 in
cl

ud
ed

 in
 (

3.
A

F
).

 T
he

 
pr

es
su

re
 c

on
tr

ol
 s

ys
te

m
 (

3.
A

F
) 

co
ns

is
ts

 o
f 

th
e 

pr
es

su
ri

ze
r,

 
pr

es
su

ri
ze

r 
he

at
er

s 
an

d 
sp

ra
ys

, s
af

et
y 

an
d 

re
lie

f 
va

lv
es

, b
lo

ck
 

1.
 

T
he

 in
di

ca
to

r 
of

 r
el

ie
f 

va
lv

e 
po

si
ti

on
 is

 in
cl

ud
ed

 
in

 (
3.

IE
).

  
2.

 
T

he
 p

re
ss

ur
e 

re
lie

f/
sa

fe
ty

 
va

lv
e 

of
 th

e 
pr

im
ar

y 
ci

rc
ui

t 
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

va
lv

es
, f

ee
d 

an
d 

bl
ee

d 
co

nt
ro

l v
al

ve
s,

 s
ur

ge
 ta

nk
, p

ip
es

, 
in

su
la

ti
on

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
.  

of
 a

 B
W

R
 is

 in
cl

ud
ed

 in
 

(3
.B

K
).

  

3.
A

G
 

R
ec

ir
cu

la
tin

g 
w

at
er

 s
ys

te
m

 
(B

W
R

) 
T

he
 r

ec
ir

cu
la

tin
g 

w
at

er
 s

ys
te

m
 (

3.
A

G
) 

pr
ov

id
es

 f
or

ce
d 

co
ol

in
g 

th
ro

ug
h 

th
e 

re
ac

to
r 

ve
ss

el
 to

 r
em

ov
e 

th
e 

he
at

 g
en

er
at

ed
 b

y 
th

e 
nu

cl
ea

r 
re

ac
tio

n.
 B

W
R

 p
ow

er
 c

on
tr

ol
 is

 in
cl

ud
ed

 in
 (

3.
A

G
).

 

T
he

 s
ys

te
m

 c
on

si
st

s 
of

 in
te

rn
al

/e
xt

er
na

l r
ec

ir
cu

la
tio

n 
pu

m
ps

, 
so

m
e 

de
si

gn
s 

al
so

 h
av

e 
a 

fl
ow

 c
on

tr
ol

 v
al

ve
, m

ot
or

 o
pe

ra
te

d 
ga

te
 v

al
ve

s 
fo

r 
pu

m
p 

is
ol

at
io

n,
 p

ip
es

, i
ns

ul
at

io
n 

an
d 

pi
pe

 
su

pp
or

ts
. T

hi
s 

sy
st

em
 a

ls
o 

in
cl

ud
es

 lu
be

 o
il 

pu
m

ps
 a

nd
 c

oo
le

rs
.  

1.
 

T
he

 je
t p

um
p 

as
se

m
bl

y 
is

 
in

cl
ud

ed
 in

 (
3.

A
C

).
  

2.
 

T
he

 p
ar

ts
 o

f 
th

e 
A

T
W

S 
(A

nt
ic

ip
at

ed
 T

ra
ns

ie
nt

 
W

ith
ou

t S
cr

am
) 

fu
nc

ti
on

 
th

at
 tr

ip
 th

e 
re

ci
rc

ul
at

io
n 

pu
m

ps
 a

s 
a 

se
co

nd
ar

y 
un

it 
sh

ut
do

w
n 

sy
st

em
, a

re
 

in
cl

ud
ed

 in
 (

3.
IN

).
  

3.
A

H
 

St
ea

m
 g

en
er

at
or

, b
oi

le
r 

st
ea

m
 d

ru
m

 
T

hi
s 

co
de

 is
 u

se
d 

fo
r 

re
ac

to
r 

ty
pe

s 
th

at
 h

av
e 

on
e 

or
 m

or
e 

se
co

nd
ar

y 
lo

op
(s

) 
or

 c
ir

cu
it(

s)
; e

.g
. P

W
R

, A
G

R
, G

C
R

, a
nd

 
PH

W
R

. T
he

 p
ri

m
ar

y 
fu

nc
tio

n 
of

 (
3.

A
H

) 
is

 to
 tr

an
sf

er
 h

ea
t f

ro
m

 
th

e 
pr

im
ar

y 
co

ol
an

t s
ys

te
m

 to
 th

e 
se

co
nd

ar
y 

co
ol

an
t s

ys
te

m
 

w
hi

le
 m

ai
nt

ai
ni

ng
 s

ep
ar

at
io

n 
be

tw
ee

n 
th

es
e 

sy
st

em
s.

 

St
ea

m
 g

en
er

at
or

 s
ys

te
m

 (
A

H
) 

co
ns

is
ts

 o
f 

th
e 

st
ea

m
 g

en
er

at
or

s,
 

th
ei

r 
in

te
rn

al
s 

an
d 

no
zz

le
s,

 a
nd

 r
el

at
ed

 s
up

po
rt

s.
 F

or
 A

G
R

 a
nd

 
G

C
R

, (
A

H
) 

is
 th

e 
bo

ile
r 

sy
st

em
. 

N
on

e 

3.
A

K
 

A
t p

ow
er

 f
ue

l h
an

dl
in

g 
sy

st
em

s 
(P

H
W

R
, L

W
G

R
, 

G
C

R
) 

A
t p

ow
er

 f
ue

l h
an

dl
in

g 
sy

st
em

s 
(3

.A
K

) 
in

cl
ud

e 
th

e 
re

fu
el

li
ng

 
m

ac
hi

ne
s,

 s
pe

nt
 f

ue
l t

ra
ns

fe
r 

sy
st

em
, a

nd
 c

om
po

ne
nt

s 
th

at
 

en
su

re
 th

e 
in

te
gr

it
y 

of
 th

e 
fu

el
 a

nd
 p

re
ss

ur
e 

bo
un

da
ry

. T
he

se
 

sy
st

em
s 

in
cl

ud
e 

th
e 

in
di

ca
to

rs
 th

at
 p

ro
vi

de
 a

ss
ur

an
ce

 o
f 

th
e 

le
ak

tig
ht

ne
ss

 o
f 

th
e 

pr
es

su
re

 b
ou

nd
ar

y 
be

fo
re

 a
nd

 a
ft

er
 

re
fu

el
li

ng
 o

pe
ra

ti
on

s,
 a

nd
 o

f 
th

e 
in

te
gr

ity
 o

f 
th

e 
fu

el
. 

(3
.A

K
) 

do
es

 n
ot

 in
cl

ud
e 

fu
el

 
as

se
m

bl
ie

s,
 e

tc
. w

hi
ch

 a
re

 p
ar

t 
of

 th
e 

re
ac

to
r 

co
re

 (
3.

A
A

).
 

3.
A

L
 

A
nn

ul
us

 g
as

 
T

he
 p

ri
m

ar
y 

fu
nc

tio
n 

of
 th

e 
an

nu
lu

s 
ga

s 
sy

st
em

 (
3.

A
L

) 
is

 to
 

m
on

it
or

 ‘
le

ak
 b

ef
or

e 
br

ea
k’

 o
f 

pr
es

su
re

 tu
be

s 
of

 P
H

W
R

 u
ni

ts
. 

T
hi

s 
sy

st
em

 in
cl

ud
es

 tu
bi

ng
, d

ia
gn

os
tic

 s
ys

te
m

s,
 a

nd
 a

ss
oc

ia
te

d 
eq

ui
pm

en
t. 

N
on

e 
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E
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C
T

O
R

 A
U

X
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IA
R

Y
 S

Y
S

T
E

M
S 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
B

 

E
ss

en
ti

al
 r

ea
ct

or
 a

ux
il

ia
ry

 s
ys

te
m

s 

E
ss

en
ti

al
 r

ea
ct

or
 a

ux
ili

ar
y 

sy
st

em
s 

pr
ov

id
e 

su
pp

or
t t

o 
th

e 
sa

fe
ty

 f
un

ct
io

ns
 n

ec
es

sa
ry

 to
 m

it
ig

at
e 

th
e 

co
ns

eq
ue

nc
es

 o
f 

an
 a

cc
id

en
t 

w
hi

ch
 c

ou
ld

 le
ad

 to
 c

or
e 

da
m

ag
e 

an
d 

to
 th

e 
re

le
as

e 
of

 r
ad

io
ac

tiv
it

y 
to

 th
e 

en
vi

ro
nm

en
t. 

T
he

 c
on

se
qu

en
ce

s 
of

 f
ai

lu
re

 o
f 

th
es

e 
au

xi
lia

ry
 s

ys
te

m
s 

ne
ed

s 
on

ly
 to

 b
e 

co
ns

id
er

ed
 a

ft
er

 a
n 

in
iti

al
 f

ai
lu

re
 o

f 
a 

sa
fe

ty
 f

un
ct

io
n.

 

Pl
ea

se
 n

ot
e 

th
at

 c
od

es
 3

.B
M

 a
nd

 3
.B

N
 a

re
 u

nu
se

d 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
B

A
 

R
ea

ct
or

 c
or

e 
is

ol
at

io
n 

co
ol

in
g 

(B
W

R
) 

R
ea

ct
or

 c
or

e 
is

ol
at

io
n 

co
ol

in
g 

sy
st

em
 (

3.
B

A
) 

in
cl

ud
es

 th
e 

tw
o 

E
ss

en
ti

al
 r

ea
ct

or
 a

ux
ili

ar
y 

sy
st

em
s 

pr
ov

id
e 

su
pp

or
t t

o 
th

e 
sa

fe
ty

 
fu

nc
ti

on
s 

ne
ce

ss
ar

y 
to

 m
iti

ga
te

 th
e 

co
ns

eq
ue

nc
es

 o
f 

an
 a

cc
id

en
t 

w
hi

ch
 c

ou
ld

 le
ad

 to
 c

or
e 

da
m

ag
e 

an
d 

to
 th

e 
re

le
as

e 
of

 
ra

di
oa

ct
iv

ity
 to

 th
e 

en
vi

ro
nm

en
t. 

T
he

 c
on

se
qu

en
ce

s 
of

 f
ai

lu
re

 o
f 

th
es

e 
au

xi
li

ar
y 

sy
st

em
s 

ne
ed

s 
on

ly
 to

 b
e 

co
ns

id
er

ed
 a

ft
er

 a
n 

in
it

ia
l f

ai
lu

re
 o

f 
a 

sa
fe

ty
 f

un
ct

io
n.

  

fo
llo

w
in

g 
sy

st
em

s:
  

a)
 

R
ea

ct
or

 c
or

e 
co

ol
in

g 
sy

st
em

  

T
hi

s 
sy

st
em

 p
ro

vi
de

s 
co

ol
in

g 
w

at
er

 to
 th

e 
re

ac
to

r 
ve

ss
el

 
du

ri
ng

 a
 lo

ss
 o

f 
no

rm
al

 f
ee

dw
at

er
 f

lo
w

. C
om

po
ne

nt
s 

of
 th

is
 

sy
st

em
 m

ay
 in

cl
ud

e 
th

e 
st

ea
m

-d
ri

ve
n 

tu
rb

in
e,

 p
um

p,
 

co
nd

en
se

r,
 c

on
de

ns
at

e 
pu

m
p,

 v
ac

uu
m

 p
um

p,
 v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
, p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

.  

b)
 

Is
ol

at
io

n/
em

er
ge

nc
y 

co
nd

en
se

r 
sy

st
em

  

T
he

 is
ol

at
io

n 
co

nd
en

se
r 

sy
st

em
 p

ro
vi

de
s 

co
ol

in
g 

by
 n

at
ur

al
 

ci
rc

ul
at

io
n 

fo
r 

th
e 

re
ac

to
r 

if
 f

ee
dw

at
er

 c
ap

ab
ili

ty
 is

 lo
st

 a
nd

 h
ea

t 
re

m
ov

al
 s

ys
te

m
s 

th
at

 n
ee

d 
el

ec
tr

ic
 p

ow
er

 f
or

 o
pe

ra
ti

on
 a

re
 n

ot
 

av
ai

la
bl

e.
 T

hi
s 

sy
st

em
 m

ay
 c

on
si

st
 o

f 
th

e 
co

nd
en

se
rs

, t
he

 

In
 s

om
e 

B
W

R
s,

 th
e 

re
si

du
al

 
he

at
 r

em
ov

al
 s

ys
te

m
s 

ha
ve

 th
e 

re
ac

to
r 

is
ol

at
io

n 
co

ol
in

g 
fu

nc
ti

on
. I

n 
su

ch
 a

 c
as

e,
 th

is
 

fu
nc

ti
on

 is
 in

cl
ud

ed
 in

 b
ot

h 
(3

.B
A

) 
an

d 
(3

.B
E

).
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

co
nd

en
se

r 
m

ak
e-

up
 ta

nk
, v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
, p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

, a
nd

 m
is

ce
ll

an
eo

us
 d

ra
in

s.
 

3.
B

B
 

A
ux

ili
ar

y 
an

d 
em

er
ge

nc
y 

fe
ed

w
at

er
 

T
he

 a
ux

il
ia

ry
 a

nd
 e

m
er

ge
nc

y 
fe

ed
w

at
er

 s
ys

te
m

 (
3.

B
B

) 
pr

ov
id

es
 

em
er

ge
nc

y 
co

ol
in

g 
ca

pa
bi

lit
y 

fo
r 

th
e 

st
ea

m
 g

en
er

at
or

s 
(3

.A
H

) 
so

 
th

at
 th

e 
pr

im
ar

y 
co

ol
an

t s
ys

te
m

 (
3.

A
E

) 
ca

n 
be

 c
oo

le
d.

 I
n 

so
m

e 
un

it
s,

 th
is

 s
ys

te
m

 s
up

pl
ie

s 
fe

ed
w

at
er

 d
ur

in
g 

st
ar

tu
p,

 s
hu

td
ow

n,
 

an
d 

lo
w

 p
ow

er
 o

pe
ra

tio
n.

  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 in
cl

ud
e 

tu
rb

in
e 

dr
iv

en
 p

um
ps

, 
el

ec
tr

ic
 m

ot
or

 d
ri

ve
n 

pu
m

ps
, v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
, p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

.  

N
on

e 

3.
B

C
 

E
m

er
ge

nc
y 

po
is

on
in

g 
fu

nc
ti

on
 (

PW
R

 m
ai

nl
y 

w
ith

 
th

e 
bo

ro
n 

in
je

ct
io

n 
ta

nk
, 

ch
em

ic
al

 a
nd

 v
ol

um
e 

co
nt

ro
l s

ys
te

m
 

pa
rt

ic
ip

at
io

n)
 

So
lu

bl
e 

po
is

on
s 

(b
or

on
) 

ar
e 

us
ed

 in
 e

m
er

ge
nc

y 
sh

ut
do

w
n 

sy
st

em
s 

in
 P

W
R

s.
 P

H
W

R
s 

us
e 

ga
do

li
ni

um
 in

 o
ne

 o
f 

th
e 

re
ac

to
r 

em
er

ge
nc

y 
sh

ut
do

w
n 

sy
st

em
s 

bu
t a

ls
o 

us
e 

so
lu

bl
e 

po
is

on
 (

bo
ro

n 
or

 g
ad

ol
in

iu
m

) 
to

 s
up

po
rt

 r
ea

ct
iv

it
y 

co
nt

ro
l. 

T
he

 e
m

er
ge

nc
y 

sh
ut

do
w

n 
sy

st
em

 is
 a

lw
ay

s 
po

is
ed

 d
ur

in
g 

re
ac

to
r 

op
er

at
io

n 
bu

t 
ca

n 
al

so
 b

e 
ac

tu
at

ed
 m

an
ua

ll
y 

by
 o

pe
ra

ti
ng

 p
er

so
nn

el
.  

T
he

 
po

is
on

 s
ol

ut
io

n 
fo

r 
ro

ut
in

e 
re

ac
ti

vi
ty

 c
on

tr
ol

 c
an

 b
e 

in
je

ct
ed

 in
to

 
th

e 
m

od
er

at
or

 to
 d

ec
re

as
e 

th
e 

re
ac

tiv
it

y 
ei

th
er

 a
ut

om
at

ic
al

ly
 o

r 
m

an
ua

lly
. T

he
 m

ai
n 

co
m

po
ne

nt
s 

of
 (

3.
B

C
) 

ar
e 

th
e 

po
is

on
 ta

nk
s,

 
an

d 
as

so
ci

at
ed

 e
qu

ip
m

en
t, 

pi
pi

ng
, a

nd
 v

al
ve

s.
  

In
 P

W
R

s 
th

e 
bo

ro
n 

in
je

ct
io

n 
ta

nk
 is

 th
e 

so
ur

ce
 o

f 
w

at
er

 in
it

ia
ll

y 
in

je
ct

ed
 b

y 
th

e 
hi

gh
-p

re
ss

ur
e 

sa
fe

ty
 in

je
ct

io
n 

pu
m

ps
 (

3.
B

F
) 

an
d 

(3
.B

G
).

 T
hi

s 
sy

st
em

 c
on

si
st

s 
of

 th
e 

ta
nk

, p
ip

es
, p

ip
e 

su
pp

or
ts

 a
nd

 
in

su
la

ti
on

. 

1.
 

Is
ol

at
io

n 
va

lv
es

, 
re

ci
rc

ul
at

io
n 

pi
pi

ng
 to

 a
nd

 
fr

om
 th

e 
ch

em
ic

al
 a

nd
 

vo
lu

m
e 

co
nt

ro
l s

ys
te

m
 a

re
 

in
cl

ud
ed

 in
 (

3.
B

F)
. 

2.
 

T
he

 s
af

et
y 

in
je

ct
io

n 
sy

st
em

 
is

 in
cl

ud
ed

 in
 (

3.
B

G
).

  

3.
B

D
 

St
an

db
y 

liq
ui

d 
co

nt
ro

l 
(B

W
R

) 
T

he
 s

ta
nd

by
 li

qu
id

 c
on

tr
ol

 s
ys

te
m

 (
3.

B
D

) 
pr

ov
id

es
 a

 m
ea

ns
 o

f 
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 c
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 d
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, t
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, p
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t r
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 c
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 c
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 p
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 b
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 D
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 c
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 b
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ra
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 c
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 c
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 c
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at
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 c
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 p
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 f
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 r
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 p
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 b
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ra
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 o
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 p
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 c
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 c
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 p
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 p
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 c
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 o
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 r
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ra
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e.
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 b
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, d
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 f
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 c
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 c
oo

le
rs

, v
al

ve
s 

an
d 

ac
tu

at
or

s,
 p

ip
es

, 
in

su
la

ti
on

 a
nd

 p
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 c
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 p
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 p
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is

 in
cl

ud
ed

 in
 (

3.
B

F)
 

an
d/

or
 (

3.
B

G
) 

de
pe

nd
in

g 
on

 th
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 c
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 p
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 c
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 c
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 d
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l c
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 p
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 c
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 p
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.B
G

) 
is

 in
cl

ud
ed

 in
 

(3
.C

C
).
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ot
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T

he
 c

or
e 

sp
ra

y 
sp

ar
ge

r 
ri

ng
 a

nd
 s

pr
ay

 n
oz

zl
es

 a
re

 p
ar

t o
f 

th
e 

re
ac

to
r 

ve
ss

el
 s

ys
te

m
 (

3.
A

C
).

 

(e
) 

L
ow

 p
re

ss
ur

e 
co

re
 s

pr
ay

 s
ys

te
m

 (
m

ai
nl

y 
B

W
R

).
 

 
T

he
 p

ri
m

ar
y 

pu
rp

os
e 

of
 th

e 
lo

w
-p

re
ss

ur
e 

co
re

 s
pr

ay
 

sy
st

em
 is

 to
 p

ro
vi

de
 in

ve
nt

or
y 

m
ak

e-
up

 a
nd

 s
pr

ay
 

co
ol

in
g 

du
ri

ng
 la

rg
e 

br
ea

ks
 in

 w
hi

ch
 th

e 
co

re
 is

 
un

co
ve

re
d.

 I
t a

ls
o 

pr
ov

id
es

 in
ve

nt
or

y 
m

ak
e-

up
 f

or
 s

m
al

l 
br

ea
ks

. P
ri

m
ar

y 
an

d 
se

co
nd

ar
y 

so
ur

ce
s 

of
 w

at
er

 a
re

 th
e 

su
pp

re
ss

io
n 

po
ol

 (
3.

SA
) 

an
d 

th
e 

co
nd

en
sa

te
 s

to
ra

ge
 ta

nk
 

(3
.C

E
).

  
 

T
he

 lo
w

 p
re

ss
ur

e 
co

re
 s

pr
ay

 s
ys

te
m

 m
ay

 in
cl

ud
e 

sp
ra

y 
pu

m
ps

, l
in

e-
fi

ll
 p

um
ps

, v
al

ve
s,

 d
ra

in
s 

an
d 

ve
nt

s,
 

lu
br

ic
at

io
n 

co
m

po
ne

nt
s,

 p
ip

es
 a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 
ha

ng
er

s.
  

 
T

he
 c

or
e 

sp
ra

y 
sp

ar
ge

r 
ri

ng
 a

nd
 s

pr
ay

 n
oz

zl
es

 a
re

 p
ar

t o
f 

th
e 

re
ac

to
r 

ve
ss

el
 s

ys
te

m
 (

3.
A

C
).

  

 

3.
B

H
 

M
ai

n 
st

ea
m

 p
re

ss
ur

e 
re

li
ef

 
(r

ea
ct

or
s 

w
hi

ch
 h

av
e 

on
e 

or
 

m
or

e 
se

co
nd

ar
y 

lo
op

(s
) 

or
 

ci
rc

ui
t(

s)
).

 

T
he

 m
ai

n 
st

ea
m

 p
re

ss
ur

e 
re

li
ef

 s
ys

te
m

 (
3.

B
H

) 
pr

ov
id

es
 p

re
ss

ur
e 

re
lie

f 
fo

r 
th

e 
m

ai
n 

st
ea

m
 s

ys
te

m
 (

3.
F

A
) 

in
 th

e 
ev

en
t o

f 
lo

ad
 

ch
an

ge
 o

r 
tu

rb
in

e 
tr

ip
. T

he
 m

et
ho

d 
of

 p
re

ss
ur

e 
re

lie
f 

is
 s

te
am

 
di

sc
ha

rg
e 

to
 th

e 
at

m
os

ph
er

e 
th

ro
ug

h 
re

li
ef

 a
nd

 s
af

et
y 

va
lv

es
. 

T
he

 r
el

ie
f 

an
d 

sa
fe

ty
 v

al
ve

s 
ar

e 
us

ua
ll

y 
us

ed
 o

nl
y 

w
he

n 
th

e 
st

ea
m

 
du

m
p 

to
 th

e 
m

ai
n 

co
nd

en
se

r 
vi

a 
th

e 
tu

rb
in

e 
by

pa
ss

 s
ys

te
m

 (
3.

F
E

) 
is

 u
na

va
il

ab
le

 o
r 

ha
s 

in
su

ff
ic

ie
nt

 c
ap

ac
it

y.
  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

th
e 

re
lie

f 
an

d 
sa

fe
ty

 v
al

ve
s,

 
co

nt
ro

l v
al

ve
s,

 p
ip

in
g 

fr
om

 th
e 

m
ai

n 
st

ea
m

 li
ne

 to
 th

e 
va

lv
es

, 
ve

nt
 p

ip
es

, p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
, a

nd
 d

ra
in

s.
 

N
on

e 

3.
B

K
 

N
uc

le
ar

 b
oi

le
r 

ov
er

pr
es

su
re

 
pr

ot
ec

tio
n 

(B
W

R
) 

T
he

 n
uc

le
ar

 b
oi

le
r 

ov
er

pr
es

su
re

 p
ro

te
ct

io
n 

sy
st

em
 (

3.
B

K
) 

pr
ev

en
ts

 o
ve

r 
pr

es
su

ri
za

ti
on

 o
f 

th
e 

nu
cl

ea
r 

sy
st

em
 b

y 
ve

nt
in

g 
st

ea
m

 to
 th

e 
su

pp
re

ss
io

n 
po

ol
 f

or
 c

on
de

ns
at

io
n.

 T
he

 s
af

et
y/

re
lie

f 

N
on

e 
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D
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N
ot
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va
lv

es
 v

en
t s

te
am

 if
 th

e 
tu

rb
in

e 
by

pa
ss

 s
ys

te
m

 (
3.

FE
) 

is
 

un
av

ai
la

bl
e.

  

T
hi

s 
sy

st
em

 c
on

si
st

s 
m

ai
nl

y 
of

 s
af

et
y/

re
li

ef
 v

al
ve

s,
 c

on
tr

ol
 

va
lv

es
, p

ip
in

g 
fr

om
 th

e 
m

ai
n 

st
ea

m
 li

ne
 (

3.
F

A
) 

to
 th

e 
su

pp
re

ss
io

n 
po

ol
 (

3.
S

A
),

 a
ut

om
at

ic
 d

ep
re

ss
ur

iz
at

io
n 

sy
st

em
 (

A
D

S)
 

ac
cu

m
ul

at
or

s,
 p

ip
es

, i
ns

ul
at

io
n,

 p
ip

e 
su

pp
or

t a
nd

 h
an

ge
rs

.  

3.
B

L
 

C
or

e 
fl

oo
di

ng
 a

cc
um

ul
at

or
 

(P
W

R
) 

T
he

 c
or

e 
fl

oo
di

ng
 a

cc
um

ul
at

or
 s

ys
te

m
 (

3.
B

L
) 

m
ay

 in
cl

ud
e 

tw
o 

ty
pe

s 
of

 s
ys

te
m

s:
  

(a
) 

C
or

e 
fl

oo
di

ng
 a

cc
um

ul
at

or
 s

ys
te

m
  

T
hi

s 
sy

st
em

 h
as

 a
cc

um
ul

at
or

s 
fi

ll
ed

 w
ith

 b
or

at
ed

 w
at

er
 a

nd
 

pr
es

su
ri

ze
d 

w
ith

 n
it

ro
ge

n 
ga

s.
 I

f 
th

e 
re

ac
to

r 
pr

es
su

re
 d

ro
ps

 
be

lo
w

 th
e 

ac
cu

m
ul

at
or

's
 p

re
ss

ur
e,

 th
e 

bo
ra

te
d 

w
at

er
 is

 f
or

ce
d 

in
to

 th
e 

pr
im

ar
y 

co
ol

an
t s

ys
te

m
 o

r 
th

e 
re

ac
to

r 
ve

ss
el

. T
hi

s 
sy

st
em

 c
on

si
st

s 
of

 th
e 

ac
cu

m
ul

at
or

s,
 v

al
ve

s,
 p

ip
in

g 
fr

om
 th

e 
ac

cu
m

ul
at

or
s 

to
 th

e 
em

er
ge

nc
y 

co
ol

in
g 

sy
st

em
 in

je
ct

io
n 

he
ad

er
 o

r 
to

 th
e 

re
ac

to
r 

ve
ss

el
, i

t a
ls

o 
in

cl
ud

es
 p

ip
es

, a
nd

 
pi

pe
 s

up
po

rt
s 

an
d 

ha
ng

er
s.

  

(b
) 

U
pp

er
 h

ea
d 

in
je

ct
io

n 
sy

st
em

  

T
hi

s 
sy

st
em

 h
as

 tw
o 

la
rg

e 
ac

cu
m

ul
at

or
s.

 O
ne

 o
f 

th
e 

ac
cu

m
ul

at
or

s 
is

 f
il

le
d 

w
ith

 b
or

at
ed

 w
at

er
, t

he
 o

th
er

 w
it

h 
pr

es
su

ri
ze

d 
ni

tr
og

en
, w

hi
ch

 p
ro

vi
de

s 
a 

co
ve

r 
ga

s 
th

at
 p

ro
pe

ls
 

th
e 

co
nt

en
ts

 o
f 

th
e 

w
at

er
-f

ill
ed

 a
cc

um
ul

at
or

 in
to

 th
e 

re
ac

to
r 

ve
ss

el
. T

hi
s 

sy
st

em
 c

on
si

st
s 

m
ai

nl
y 

of
 th

e 
tw

o 
la

rg
e 

ac
cu

m
ul

at
or

s,
 a

 s
ur

ge
 ta

nk
, v

al
ve

s,
 p

ip
es

, p
ip

e 
su

pp
or

ts
 a

nd
 

ha
ng

er
s.

 

N
it

ro
ge

n 
co

ve
r 

ga
s 

fo
r 

th
e 

ac
cu

m
ul

at
or

s 
of

 (
3.

B
L

) 
is

 
in

cl
ud

ed
 in

 (
3.

K
C

).
 

3.
B

P
 

Fa
il

ed
 f

ue
l d

et
ec

ti
on

 
sy

st
em

 
Fa

il
ed

 f
ue

l r
ef

er
s 

to
 a

 b
re

ac
h 

in
 th

e 
fu

el
 c

la
dd

in
g 

of
 a

n 
ir

ra
di

at
ed

 
fu

el
 a

ss
em

bl
y 

in
 a

 n
uc

le
ar

 r
ea

ct
or

. N
eu

tr
on

 d
et

ec
tio

n,
 g

am
m

a 
de

te
ct

io
n 

or
 f

is
si

on
 p

ro
du

ct
 m

on
it

or
in

g 
(s

uc
h 

as
 io

di
ne

) 
ar

e 

N
on
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co
m

m
on

ly
 u

se
d 

in
 f

ai
le

d 
fu

el
 d

et
ec

tio
n.

 T
he

 id
en

tif
ic

at
io

n 
of

 th
e 

lo
ca

tio
n 

of
 th

e 
fa

il
ed

 f
ue

l i
s 

no
rm

al
ly

 d
on

e 
ou

t o
f 

th
e 

co
re

.  

T
hi

s 
co

de
 is

 u
se

d 
fo

r 
fa

il
ur

e 
of

 th
e 

of
f-

li
ne

 d
et

ec
ti

on
 s

ys
te

m
 

em
pl

oy
ed

 o
r 

fa
il

ur
e 

of
 a

ny
 s

ub
si

di
ar

y 
co

m
po

ne
nt

 o
f 

th
e 

de
te

ct
io

n 
sy

st
em

. 

3.
B

Q
 

G
as

 c
le

an
-u

p 
sy

st
em

 
(L

W
G

R
, P

H
W

R
) 

A
 c

ov
er

 g
as

 (
he

li
um

) 
cl

ea
n-

up
 s

ys
te

m
 is

 u
se

d 
in

 s
om

e 
de

si
gn

s 
to

 
m

ai
nt

ai
n 

m
od

er
at

or
 s

ys
te

m
 o

pe
ra

bi
li

ty
. 

N
on

e 

3.
B

R
 

E
nd

 s
hi

el
ds

 a
nd

 a
ss

oc
ia

te
d 

co
ol

in
g 

sy
st

em
 (

PH
W

R
) 

T
he

 e
nd

 s
hi

el
ds

 a
re

 s
ur

ro
un

de
d 

by
 a

 s
hi

el
d 

co
ol

in
g 

ta
nk

 d
es

ig
ne

d 
to

 a
ll

ow
 a

cc
es

s 
to

 th
e 

fu
el

lin
g 

m
ac

hi
ne

 a
re

a 
an

d 
re

ac
to

r 
fa

ce
 a

nd
 

to
 f

ul
fi

l s
tr

uc
tu

ra
l a

nd
 s

up
po

rt
 f

un
ct

io
ns

. T
he

 s
pa

ce
 b

et
w

ee
n 

th
e 

ca
la

nd
ri

a 
sh

el
l a

nd
 th

e 
sh

ie
ld

 c
oo

lin
g 

ta
nk

 s
he

ll 
is

 f
ill

ed
 w

it
h 

li
gh

t w
at

er
, w

hi
ch

 s
er

ve
s 

as
 a

 th
er

m
al

 a
nd

 b
io

lo
gi

ca
l s

hi
el

d.
 T

he
 

li
gh

t w
at

er
 in

 th
e 

sh
ie

ld
 ta

nk
 a

nd
 e

nd
 s

hi
el

d 
ca

vi
ti

es
 is

 c
ir

cu
la

te
d 

an
d 

co
ol

ed
. T

he
 e

nd
 s

hi
el

d 
an

d 
th

e 
sh

ie
ld

 c
oo

lin
g 

sy
st

em
s 

ar
e 

de
si

gn
ed

 to
 r

em
ov

e 
he

at
 f

ro
m

 th
e 

sh
ie

ld
in

g 
m

at
er

ia
l a

s 
w

el
l a

s 
he

at
 tr

an
sf

er
re

d 
fr

om
 th

e 
re

ac
to

r 
co

ol
an

t s
ys

te
m

. 

T
hi

s 
co

de
 is

 u
se

d 
fo

r 
m

ai
n 

co
m

po
ne

nt
s 

an
d 

su
b-

co
m

po
ne

nt
s 

of
 

th
e 

en
d 

sh
ie

ld
s 

an
d 

th
e 

as
so

ci
at

ed
 c

oo
lin

g 
sy

st
em

. 
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3.
C

 

E
ss

en
ti

al
 s

er
vi

ce
 s

ys
te

m
s 

E
ss

en
ti

al
 s

er
vi

ce
 s

ys
te

m
s 

ar
e 

th
os

e 
sy

st
em

s 
m

ai
nl

y 
us

ed
 to

 p
ro

vi
de

 c
oo

li
ng

 o
r 

ba
ck

 u
p 

to
 it

em
s 

im
po

rt
an

t t
o 

sa
fe

ty
 th

at
 a

re
 

re
qu

ir
ed

 to
 f

un
ct

io
n 

du
ri

ng
 a

nd
 f

ol
lo

w
in

g 
an

 a
cc

id
en

t. 

R
ed

un
da

nt
 f

lo
w

 p
at

hs
 a

re
 n

or
m

al
ly

 a
va

il
ab

le
 to

 e
ns

ur
e 

th
at

 n
o 

si
ng

le
 f

ai
lu

re
 w

ou
ld

 c
au

se
 a

 s
ys

te
m

 f
ai

lu
re

. 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
C

A
 

C
om

po
ne

nt
 c

oo
lin

g 
w

at
er

 
(i

nc
lu

di
ng

 r
ea

ct
or

 b
ui

ld
in

g 
cl

os
ed

 c
oo

lin
g 

w
at

er
) 

T
he

 c
om

po
ne

nt
 c

oo
lin

g 
w

at
er

 s
ys

te
m

 (
3.

C
A

) 
ac

ts
 a

s 
an

 
in

te
rm

ed
ia

te
 h

ea
t s

in
k 

fo
r 

he
at

 r
em

ov
al

 f
ro

m
 p

ot
en

tia
lly

 
ra

di
oa

ct
iv

e 
he

at
 lo

ad
s 

du
ri

ng
 n

or
m

al
 o

pe
ra

ti
on

, a
nt

ic
ip

at
ed

 
op

er
at

io
na

l o
cc

ur
re

nc
es

 a
nd

 a
cc

id
en

t c
on

di
ti

on
s.

 T
hu

s,
 th

e 
co

m
po

ne
nt

 c
oo

lin
g 

w
at

er
 s

ys
te

m
 a

ct
s 

as
 a

 b
ar

ri
er

 b
et

w
ee

n 
ra

di
oa

ct
iv

e 
sy

st
em

s 
an

d 
th

e 
en

vi
ro

nm
en

t. 
T

he
 h

ea
t i

s 
tr

an
sf

er
re

d 
to

 th
e 

co
ol

in
g 

se
rv

ic
e 

sy
st

em
 (

3.
C

B
) 

fo
r 

re
le

as
e 

to
 th

e 
en

vi
ro

nm
en

t. 

T
hi

s 
m

aj
or

 c
om

po
ne

nt
s 

of
 th

is
 s

ys
te

m
 a

re
 c

oo
li

ng
 p

um
ps

, l
ub

e 
oi

l p
um

ps
 a

nd
 c

oo
le

rs
, h

ea
t e

xc
ha

ng
er

s,
 s

ur
ge

 ta
nk

s,
 v

al
ve

s,
 

pi
pe

s 
an

d 
pi

pe
 s

up
po

rt
s 

an
d 

ha
ng

er
s.

 

T
he

 c
on

tr
ol

 r
od

 (
ad

ju
st

er
 r

od
) 

co
ol

in
g 

sy
st

em
 is

 in
cl

ud
ed

 in
 

(3
.C

A
).

 

3.
C

B
 

E
ss

en
ti

al
 r

aw
 w

at
er

 c
oo

li
ng

 
or

 s
er

vi
ce

 w
at

er
 

T
he

 e
ss

en
ti

al
 r

aw
 w

at
er

 c
oo

li
ng

/s
er

vi
ce

 w
at

er
 s

ys
te

m
 (

3.
C

B
) 

is
 

an
 o

pe
n 

or
 c

lo
se

d 
sy

st
em

, u
si

ng
 w

at
er

 f
ro

m
 th

e 
en

vi
ro

nm
en

t a
nd

 
di

sc
ha

rg
in

g 
he

at
 to

 th
e 

en
vi

ro
nm

en
t i

n 
an

 o
pe

n 
sy

st
em

 o
r 

re
ci

rc
ul

at
io

n 
w

at
er

, b
y 

di
ss

ip
at

in
g 

he
at

 to
 th

e 
en

vi
ro

nm
en

t (
e.

g.
 

vi
a 

co
ol

in
g 

to
w

er
s 

in
 a

 c
lo

se
d 

sy
st

em
),

 w
hi

ch
 a

ct
s 

as
 th

e 
fi

na
l 

he
at

 s
in

k 
fo

r 
pr

im
ar

y 
sy

st
em

 c
om

po
ne

nt
s.

  

T
hi

s 
sy

st
em

 (
3.

C
B

) 
pr

ov
id

es
 th

e 
co

ol
in

g 
w

at
er

 to
 th

e 
he

at
 

ex
ch

an
ge

rs
 o

f 
(3

.C
A

).
 

T
he

 m
aj

or
 c

om
po

ne
nt

s 
in

 th
is

 s
ys

te
m

 a
re

 h
ea

t e
xc

ha
ng

er
s,

 
ce

nt
ri

fu
ga

l p
um

ps
, t

ra
ve

ll
in

g 
sc

re
en

s,
 s

cr
ee

n 
w

as
h 

pu
m

ps
, 

N
on
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C
od

e 
F

ie
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D

es
cr

ip
ti

on
 

N
ot

es
 

ba
ck

w
as

h 
st

ra
in

er
s,

 v
al

ve
s 

an
d 

th
ei

r 
op

er
at

or
s,

 p
ip

es
 a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

.  

3.
C

C
 

E
ss

en
ti

al
 c

om
pr

es
se

d 
ai

r 
(e

.g
. i

ns
tr

um
en

t a
ir

, e
tc

.)
 

T
he

 e
ss

en
ti

al
 c

om
pr

es
se

d 
ai

r 
sy

st
em

 (
3.

C
C

) 
su

pp
li

es
 d

ry
, f

ilt
er

ed
 

ai
r 

to
 o

pe
ra

te
 s

af
et

y-
re

la
te

d 
co

m
po

ne
nt

s 
su

ch
 a

s 
va

lv
es

 a
nd

 s
ea

ls
.  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

ai
r 

co
m

pr
es

so
rs

, h
ea

t e
xc

ha
ng

er
s,

 
ai

r 
re

ce
iv

er
s,

 s
tr

ai
ne

rs
, f

ilt
er

s,
 d

ri
er

s,
 a

cc
um

ul
at

or
s,

 v
al

ve
s 

an
d 

ac
tu

at
or

s,
 p

ip
es

, a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
. 

N
on

e 

3.
C

D
 

B
or

at
ed

 o
r 

re
fu

el
li

ng
 w

at
er

 
st

or
ag

e 
(P

W
R

) 
T

he
 b

or
at

ed
 o

r 
re

fu
el

li
ng

 w
at

er
 s

to
ra

ge
 s

ys
te

m
 (

3.
C

D
) 

is
 th

e 
bo

ra
te

d 
re

fu
el

li
ng

 w
at

er
 s

to
ra

ge
 ta

nk
 th

at
 s

up
pl

ie
s 

re
ac

to
r-

gr
ad

e,
 

bo
ra

te
d 

w
at

er
 to

 f
ill

 th
e 

po
ol

 d
ur

in
g 

fu
el

 tr
an

sf
er

 b
et

w
ee

n 
th

e 
re

ac
to

r 
ve

ss
el

 a
nd

 th
e 

sp
en

t f
ue

l p
oo

l. 
In

 s
om

e 
de

si
gn

s 
it

 a
ls

o 
pr

ov
id

es
 w

at
er

 to
 th

e 
em

er
ge

nc
y 

co
ol

in
g 

sy
st

em
 (

3.
B

G
) 

du
ri

ng
 

ac
ci

de
nt

 c
on

di
ti

on
s.

 

N
on

e 

3.
C

E
 

C
on

de
ns

at
e 

st
or

ag
e 

T
he

 c
on

de
ns

at
e 

st
or

ag
e 

sy
st

em
 (

3.
C

E
) 

pr
ov

id
es

 a
 m

ea
ns

 o
f 

co
nt

ro
ll

in
g 

th
e 

w
at

er
 in

ve
nt

or
y 

in
 th

e 
tu

rb
in

e 
cy

cl
e 

by
 s

up
pl

yi
ng

 
w

at
er

 to
 o

r 
ac

ce
pt

in
g 

w
at

er
 f

ro
m

 th
e 

m
ai

n 
co

nd
en

se
r 

(3
.F

C
).

 T
he

 
co

nd
en

sa
te

 s
to

ra
ge

 s
ys

te
m

 u
su

al
ly

 s
up

pl
ie

s 
w

at
er

 to
 th

e 
se

al
 

w
at

er
 s

ys
te

m
 (

3.
FG

) 
or

 to
 th

e 
co

nd
en

sa
te

 a
nd

 f
ee

dw
at

er
 s

ys
te

m
 

(3
.F

G
),

 a
ux

il
ia

ry
 f

ee
dw

at
er

 s
ys

te
m

 (
3.

B
B

),
 r

ea
ct

or
 c

or
e 

is
ol

at
io

n 
co

ol
in

g 
sy

st
em

 (
3.

B
A

),
 r

es
id

ua
l h

ea
t r

em
ov

al
 s

ys
te

m
 (

3.
B

E
),

 
hi

gh
 p

re
ss

ur
e 

co
ol

an
t i

nj
ec

tio
n 

sy
st

em
 (

3.
B

G
),

 h
ig

h 
pr

es
su

re
 c

or
e 

sp
ra

y 
sy

st
em

 (
3.

B
G

) 
an

d 
lo

w
 p

re
ss

ur
e 

co
re

 s
pr

ay
 s

ys
te

m
 (

3.
B

G
) 

(d
ep

en
di

ng
 o

n 
th

e 
pl

an
t d

es
ig

n)
.  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 in
cl

ud
e 

co
nd

en
sa

te
 s

to
ra

ge
 ta

nk
, 

tr
an

sf
er

 p
um

ps
, v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
, a

nd
 p

ip
e 

su
pp

or
ts

 
an

d 
ha

ng
er

s.
 

(3
.C

E
) 

is
 u

se
d 

on
ly

 in
 th

e 
ca

se
 

of
 f

ai
lu

re
 to

 s
up

pl
y 

w
at

er
 to

 
sa

fe
ty

 s
ys

te
m

s 
an

d 
ite

m
s 

im
po

rt
an

t t
o 

sa
fe

ty
. 

3.
C

F
 

C
O

2 in
je

ct
io

n 
an

d 
st

or
ag

e 

(G
C

R
) 

T
he

 C
O

2 in
je

ct
io

n 
an

d 
st

or
ag

e 
sy

st
em

 f
or

 G
C

R
s 

su
pp

lie
s 

pu
ri

fi
ed

 

C
O

2 g
as

 to
 th

e 
m

ai
n 

ci
rc

ul
at

in
g 

ci
rc

ui
t. 

It
 in

cl
ud

es
 th

e 
st

or
ag

e 

ta
nk

s,
 p

um
ps

, v
al

ve
s,

 p
ip

es
, a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

. 
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
D

 

E
ss

en
ti

al
 a

u
xi

li
ar

y 
sy

st
em

s 

E
ss

en
ti

al
 a

ux
il

ia
ry

 s
ys

te
m

s 
ar

e 
th

os
e 

sy
st

em
s 

th
at

 p
ro

vi
de

 n
ec

es
sa

ry
 s

er
vi

ce
s 

to
 e

ns
ur

e 
th

e 
co

nt
in

ue
d 

op
er

at
io

n 
of

 th
e 

nu
cl

ea
r 

po
w

er
 p

la
nt

 a
nd

 w
hi

ch
 a

ls
o 

pr
ov

id
e 

ra
di

at
io

n 
pr

ot
ec

ti
on

 to
 p

er
so

nn
el

, a
nd

 p
ro

te
ct

io
n 

fo
r 

pl
an

t e
qu

ip
m

en
t a

nd
 th

e 
en

vi
ro

nm
en

t 
ag

ai
ns

t h
ar

m
fu

l e
ff

ec
ts

 o
f 

io
ni

zi
ng

 r
ad

ia
tio

n.
 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
D

A
 

Sp
en

t f
ue

l p
oo

l o
r 

re
fu

el
li

ng
 p

oo
l c

oo
lin

g 
an

d 
cl

ea
n-

up
 

T
he

 p
ur

po
se

 o
f 

th
e 

sp
en

t f
ue

l p
oo

l/
re

fu
el

li
ng

 p
oo

l c
oo

lin
g 

an
d 

cl
ea

n-
up

 s
ys

te
m

 (
3.

D
A

) 
is

 to
 r

em
ov

e 
de

ca
y 

he
at

 f
ro

m
 th

e 
sp

en
t 

fu
el

 e
le

m
en

ts
, t

o 
ke

ep
 th

e 
po

ol
 c

le
an

 f
or

 g
oo

d 
vi

si
bi

lit
y 

du
ri

ng
 

fu
el

 h
an

dl
in

g 
an

d 
to

 m
in

im
iz

e 
co

nt
am

in
an

ts
 in

 th
e 

fu
el

 p
oo

l. 
T

he
 

sp
en

t f
ue

l i
ns

pe
ct

io
n 

ba
y 

re
ce

iv
in

g 
th

e 
sp

en
t f

ue
l b

ef
or

e 
tr

an
sf

er
 

to
 s

pe
nt

 th
e 

fu
el

 p
oo

l/
re

fu
el

li
ng

 p
oo

l i
s 

al
so

 in
cl

ud
ed

 in
 (

3.
D

A
).

  

T
he

 m
aj

or
 c

om
po

ne
nt

s 
of

 th
e 

sy
st

em
 a

re
 p

um
ps

, h
ea

t 
ex

ch
an

ge
rs

, f
ilt

er
s,

 d
em

in
er

al
iz

er
s,

 v
al

ve
s 

an
d 

as
so

ci
at

ed
 p

ip
es

 
an

d 
pi

pe
 s

up
po

rt
s 

an
d 

ha
ng

er
s.

 

In
 s

om
e 

de
si

gn
s,

 th
is

 s
ys

te
m

 
us

es
 th

e 
fi

lte
rs

 a
nd

 
de

m
in

er
al

iz
er

s 
of

 th
e 

su
pp

re
ss

io
n 

po
ol

 a
nd

 c
le

an
-u

p 
sy

st
em

 (
3.

W
H

).
 

3.
D

B
 

C
on

ta
in

m
en

t i
so

la
tio

n 
(i

nc
lu

di
ng

 p
en

et
ra

ti
on

s 
an

d 
ai

r 
lo

ck
 d

oo
r 

se
al

s)
 

T
he

 c
on

ta
in

m
en

t i
so

la
tio

n 
sy

st
em

 (
3.

D
B

) 
m

ay
 c

on
si

st
 o

f 
th

e 
fo

llo
w

in
g 

tw
o 

sy
st

em
s:

  

(a
) 

C
on

ta
in

m
en

t i
so

la
tio

n 
sy

st
em

: 

T
he

 c
on

ta
in

m
en

t i
so

la
tio

n 
sy

st
em

 (
3.

D
B

) 
m

ay
 p

ro
vi

de
 a

 
m

ea
ns

 f
or

: 

 
Is

ol
at

in
g 

th
e 

va
ri

ou
s 

fl
ui

d,
 p

ne
um

at
ic

, h
ea

ti
ng

, 
ve

nt
ila

tio
n 

an
d 

ai
r 

co
nd

iti
on

in
g 

sy
st

em
s 

th
at

 p
en

et
ra

te
 

th
e 

co
nt

ai
nm

en
t; 

 
 

Is
ol

at
in

g 
in

st
ru

m
en

t l
in

e 
pe

ne
tr

at
io

ns
; 

 
Is

ol
at

in
g 

pe
rs

on
ne

l a
ir

lo
ck

s/
ha

tc
he

s 
an

d 
eq

ui
pm

en
t 

ac
ce

ss
 a

ir
lo

ck
s/

ha
tc

he
s;

 
 

Is
ol

at
in

g 
fu

el
 h

an
dl

in
g 

pe
ne

tr
at

io
ns

.  

1.
 

T
he

 m
ai

n 
st

ea
m

 is
ol

at
io

n 
va

lv
es

 a
re

 in
cl

ud
ed

 in
 

(3
.D

C
);

  
2.

 
T

he
 r

ea
ct

or
 

bu
il

di
ng

/s
up

pr
es

si
on

 
ch

am
be

r 
va

cu
um

 b
re

ak
er

s 
ar

e 
in

cl
ud

ed
 in

 (
3.

D
B

).
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D
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N
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T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
va

lv
es

 a
nd

 a
ct

ua
to

rs
, p

ip
es

, p
ip

e 
sl

ee
ve

s,
 s

ea
ls

, d
oo

rs
, p

en
et

ra
tio

ns
, d

am
pe

rs
 a

nd
 d

uc
tw

or
k.

  

(b
) 

C
on

ta
in

m
en

t i
so

la
tio

n 
le

ak
 c

on
tr

ol
 s

ys
te

m
: 

T
he

 s
ys

te
m

 s
er

ve
s 

to
 p

re
ve

nt
 a

 r
ad

io
ac

ti
ve

 r
el

ea
se

 to
 th

e 
en

vi
ro

nm
en

t a
ft

er
 th

e 
oc

cu
rr

en
ce

 o
f 

a 
L

O
C

A
, t

hr
ou

gh
 th

e 
us

e 
of

 c
lo

se
d 

is
ol

at
io

ns
 (

ot
he

r 
th

an
 m

ai
n 

st
ea

m
 is

ol
at

io
n 

va
lv

es
) 

an
d 

co
nt

ai
nm

en
t a

ir
 lo

ck
 d

oo
r 

se
al

s.
 U

po
n 

op
er

at
io

n,
 

th
e 

sy
st

em
 s

up
pl

ie
s 

ai
r 

or
 w

at
er

 to
 th

e 
va

ri
ou

s 
va

lv
es

 a
nd

 th
e 

co
nt

ai
nm

en
t a

ir
 lo

ck
 d

oo
r 

se
al

s 
at

 a
 p

re
ss

ur
e 

gr
ea

te
r 

th
an

 th
e 

co
nt

ai
nm

en
t p

re
ss

ur
e.

  

T
hi

s 
sy

st
em

 c
on

si
st

s 
of

 a
 c

om
pr

es
so

r,
 s

ep
ar

at
or

, h
ea

t 
ex

ch
an

ge
r,

 a
ir

 r
ec

ei
ve

r,
 v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
 a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

.  

3.
D

C
 

M
ai

n 
st

ea
m

 o
r 

fe
ed

w
at

er
 is

ol
at

io
n 

fu
nc

tio
n 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
D

C
.1

 

M
ai

n 
st

ea
m

 is
ol

at
io

n 
fu

nc
ti

on
 

Th
e 

m
ai

n 
st

ea
m

 is
ol

at
io

n 
va

lv
e 

sy
st

em
 (

3.
D

C
.1

) 
co

ns
is

ts
 o

f t
he

 
tw

o 
fo

ll
ow

in
g 

pa
rt

s:
  

(a
) 

M
ai

n 
st

ea
m

 is
ol

at
io

n 
va

lv
es

: 
in

cl
ud

in
g 

th
e 

va
lv

es
, r

el
at

ed
 

pi
lo

t v
al

ve
s,

 p
ip

es
 a

nd
 p

ip
e 

sl
ee

ve
s.

  

(b
) 

Th
e 

m
ai

n 
st

ea
m

 is
ol

at
io

n 
va

lv
es

 le
ak

ag
e 

co
nt

ro
l:

 to
 p

re
ve

nt
 

th
e 

re
le

as
e 

of
 r

ad
io

ac
ti

vi
ty

 to
 th

e 
pl

an
t e

nv
ir

on
m

en
t f

ro
m

 
le

ak
ag

e 
of

 th
e 

m
ai

n 
st

ea
m

 is
ol

at
io

n 
va

lv
es

 fo
llo

w
in

g 
a 

LO
C

A
. I

t c
on

si
st

s 
of

 v
al

ve
s 

an
d 

ac
tu

at
or

s,
 p

ip
es

 a
nd

 p
ip

e 
su

pp
or

t a
nd

 h
an

ge
rs

. 
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C
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F
ee

dw
at

er
 is

ol
at

io
n 

fu
nc

ti
on

 
In

 s
om

e 
de

si
gn

s,
 th

e 
m

ai
n 

fe
ed

w
at

er
 is

ol
at

io
n 

sy
st

em
 (

3.
D

C
.2

) 
pl

ay
s 

an
 im

po
rt

an
t r

ol
e 

in
 a

n 
em

er
ge

nc
y 

sh
ut

do
w

n 
by

 p
re

ve
nt

in
g 

th
e 

re
ac

to
r 

fr
om

 lo
si

ng
 it

s 
pr

ot
ec

tiv
e 

co
ol

in
g 

w
at

er
. T

he
 s

ys
te

m
 

in
cl

ud
es

 v
al

ve
s 

an
d 

ac
tu

at
or

s,
 p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 

ha
ng

er
s.

 

N
on

e 

3.
D

D
 

C
on

ta
in

m
en

t a
tm

os
ph

er
e 

cl
ea

n-
up

/t
re

at
m

en
t s

ys
te

m
s 

(s
pr

ay
, i

od
in

e 
re

m
ov

al
, 

et
c.

) 

C
on

ta
in

m
en

t p
re

ss
ur

e 
re

du
ct

io
n 

sy
st

em
s 

(3
.D

D
) 

m
ay

 in
cl

ud
e 

th
e 

fo
llo

w
in

g 
th

re
e 

sy
st

em
s:

  

(a
) 

C
on

ta
in

m
en

t s
pr

ay
 s

ys
te

m
 

 
T

he
 c

on
ta

in
m

en
t s

pr
ay

 s
ys

te
m

 f
un

ct
io

ns
 to

 r
ed

uc
e 

co
nt

ai
nm

en
t p

re
ss

ur
e 

an
d 

ai
rb

or
ne

 f
is

si
on

 p
ro

du
ct

s 
in

 th
e 

co
nt

ai
nm

en
t a

tm
os

ph
er

e 
fo

ll
ow

in
g 

a 
L

O
C

A
 o

r 
a 

st
ea

m
 

li
ne

 b
re

ak
;  

 
T

he
 m

aj
or

 c
om

po
ne

nt
s 

m
ay

 in
cl

ud
e 

co
nt

ai
nm

en
t s

pr
ay

 
pu

m
ps

, s
pr

ay
 a

dd
it

iv
e 

ta
nk

, l
iq

ui
d 

je
t e

je
ct

or
, s

pr
ay

 
he

ad
er

s 
an

d 
no

zz
le

s,
 is

ol
at

io
n 

va
lv

es
, p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
;  

 
In

 s
om

e 
B

W
R

s 
th

e 
co

nt
ai

nm
en

t s
pr

ay
 s

ys
te

m
 is

 a
n 

in
te

gr
al

 p
ar

t o
f 

th
e 

re
si

du
al

 h
ea

t r
em

ov
al

 s
ys

te
m

 o
r 

E
C

C
S

. I
n 

ca
se

 o
f 

de
gr

ad
at

io
n 

of
 th

is
 f

un
ct

io
n,

 (
3.

D
D

) 
an

d/
or

 (
3.

B
E

/3
.B

G
) 

ar
e/

is
 s

el
ec

te
d 

de
pe

nd
in

g 
on

 th
e 

af
fe

ct
ed

 f
un

ct
io

n.
  

(b
) 

C
on

ta
in

m
en

t i
ce

 c
on

de
ns

er
 s

ys
te

m
  

 
T

he
 c

on
ta

in
m

en
t i

ce
 c

on
de

ns
er

 s
ys

te
m

 li
m

it
s 

th
e 

co
nt

ai
nm

en
t a

tm
os

ph
er

ic
 p

re
ss

ur
e 

to
 a

n 
ac

ce
pt

ab
le

 v
al

ue
 

by
 c

oo
li

ng
 a

nd
 c

on
de

ns
in

g 
th

e 
st

ea
m

 w
it

h 
ic

e 
fo

ll
ow

in
g 

a 
L

O
C

A
. T

he
 ic

e 
co

nd
en

se
r 

is
 f

ill
ed

 w
it

h 
bo

ra
te

d 
ic

e 
w

hi
ch

, w
he

n 
it

 m
el

ts
, m

ai
nt

ai
ns

 th
e 

bo
ro

n 
co

nc
en

tr
at

io
n 

in
 th

e 
co

nt
ai

nm
en

t s
um

p;
 

 
C

om
po

ne
nt

s 
fo

r 
th

e 
co

nt
ai

nm
en

t i
ce

 c
on

de
ns

er
 s

ys
te

m
 

m
ay

 in
cl

ud
e 

th
e 

ic
e 

co
nd

en
se

r 
st

ru
ct

ur
e,

 a
n 

ic
e-

m
ak

in
g 

m
ac

hi
ne

, b
or

at
ed

 ic
e,

 ic
e 

ba
sk

et
s,

 a
nd

 d
oo

rs
 le

ad
in

g 
to

 
th

e 
ic

e 
co

nd
en

se
r 

co
m

pa
rt

m
en

t. 
 

N
on

e 
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D
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cr

ip
ti

on
 

N
ot
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(c
) 

C
om

pa
rt

m
en

t s
pr

ay
 s

ys
te

m
  

 
In

 s
om

e 
V

V
E

R
 r

ea
ct

or
 ty

pe
s 

th
e 

m
ai

n 
co

m
po

ne
nt

s 
(p

ri
m

ar
y 

pu
m

ps
, p

ip
es

, s
te

am
 g

en
er

at
or

s,
 e

tc
.)

 a
re

 
ho

us
ed

 in
 a

 s
te

am
 g

en
er

at
or

 c
om

pa
rt

m
en

t. 
T

he
 s

pr
ay

 
sy

st
em

 f
or

 th
is

 c
om

pa
rt

m
en

t i
s 

in
cl

ud
ed

 in
 (

3.
D

D
).

  

3.
D

E
 

C
on

ta
in

m
en

t p
re

ss
ur

e 
su

pp
re

ss
io

n 
T

he
 c

on
ta

in
m

en
t p

re
ss

ur
e 

su
pp

re
ss

io
n 

sy
st

em
 (

3.
D

E
) 

m
ak

es
 u

p 
th

e 
su

pp
re

ss
io

n 
po

ol
 w

at
er

 to
 m

ai
nt

ai
n 

th
e 

su
pp

re
ss

io
n 

po
ol

 
dy

na
m

ic
 lo

ad
in

g.
 T

he
 m

ai
n 

co
m

po
ne

nt
s 

ar
e 

va
lv

es
 a

nd
 a

ct
ua

to
rs

, 
pi

pe
s,

 d
uc

ts
 a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 h
an

ge
rs

. T
hi

s 
sy

st
em

 in
cl

ud
es

 
th

e 
su

pp
re

ss
io

n 
po

ol
 w

at
er

 c
oo

lin
g 

sy
st

em
.  

1.
 

T
he

 p
as

si
ve

 p
re

ss
ur

e 
su

pp
re

ss
io

n 
sy

st
em

 o
f 

so
m

e 
V

V
E

R
 r

ea
ct

or
 ty

pe
s 

(e
.g

. t
he

 b
ub

bl
e 

st
ea

m
 

co
nd

en
se

r 
to

w
er

) 
is

 
in

cl
ud

ed
 in

 (
3.

D
E

).
 

Pr
es

su
re

 s
up

pr
es

si
on

 
sy

st
em

s 
in

 a
ny

 o
th

er
 

re
ac

to
r 

ty
pe

s 
ar

e 
al

so
 

in
cl

ud
ed

 in
 (

3.
D

E
);

 
2.

 
In

 s
om

e 
de

si
gn

s 
th

e 
ve

nt
ila

tio
n 

sy
st

em
 h

as
 a

ls
o 

th
e 

fu
nc

ti
on

 o
f 

pr
es

su
re

 
re

du
ct

io
n 

(s
up

pr
es

si
on

).
 

T
hi

s 
is

 in
cl

ud
ed

 in
 (

3.
H

A
).

  

3.
D

F 

C
on

ta
in

m
en

t c
om

bu
st

ib
le

 
ga

s 
co

nt
ro

l 
T

o 
el

im
in

at
e 

th
e 

po
ss

ib
il

it
y 

of
 a

n 
in

-c
on

ta
in

m
en

t p
os

t-
ac

ci
de

nt
 

hy
dr

og
en

 e
xp

lo
si

on
, t

he
 c

on
ta

in
m

en
t c

om
bu

st
ib

le
 g

as
 c

on
tr

ol
 

sy
st

em
 (

3.
D

F)
 c

on
tr

ol
s 

hy
dr

og
en

 c
on

ce
nt

ra
ti

on
 in

 th
e 

co
nt

ai
nm

en
t a

tm
os

ph
er

e 
by

 r
ec

om
bi

na
ti

on
, a

ir
 m

ix
in

g 
an

d/
or

 
di

lu
tio

n 
w

ith
 n

it
ro

ge
n.

 

1.
 

T
he

 h
yd

ro
ge

n-
ox

yg
en

 
an

al
ys

er
 is

 in
cl

ud
ed

 in
 

(3
.I

Q
);

  
2.

 
N

it
ro

ge
n 

su
pp

ly
 f

ac
ili

ty
 f

or
 

hy
dr

og
en

 d
il

ut
io

n 
(i

ne
rt

in
g)

 is
 in

cl
ud

ed
 in

 
(3

.D
F)

. 

3.
D

G
 

E
ss

en
ti

al
 a

ux
il

ia
ry

 s
te

am
 

(G
C

R
) 

E
ss

en
ti

al
 a

ux
il

ia
ry

 s
te

am
 is

 u
se

d 
to

 p
ro

vi
de

 s
te

am
 f

or
 r

ea
ct

or
 

st
ar

tu
p 

an
d 

to
 p

ro
vi

de
 s

te
am

 w
he

n 
m

ai
n 

st
ea

m
 is

 u
na

va
il

ab
le

 e
.g

. 
po

st
-a

cc
id

en
t. 

T
hi

s 
co

de
 m

ay
 a

ls
o 

be
 a

pp
li

ca
bl

e 
to

 o
th

er
 r

ea
ct

or
 

ty
pe

s.
 

N
on

e 
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A
L

 S
Y

S
T

E
M

S 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
E

 

E
le

ct
ri

ca
l s

ys
te

m
s 

E
le

ct
ri

ca
l s

ys
te

m
s 

ar
e 

th
os

e 
sy

st
em

s 
th

at
 p

ro
vi

de
 f

lo
w

 o
f 

el
ec

tr
ic

it
y 

to
 o

th
er

 s
ys

te
m

’s
 c

om
po

ne
nt

s 
to

 e
ns

ur
e 

th
e 

co
nt

in
ue

d 
op

er
at

io
n 

of
 th

e 
nu

cl
ea

r 
po

w
er

 p
la

nt
 a

nd
 w

hi
ch

 a
ls

o 
pr

ov
id

e 
em

er
ge

nc
y 

ba
ck

up
 s

up
pl

y 
to

 e
ns

ur
e 

th
e 

fa
ci

lit
y 

ca
n 

co
nt

in
ue

 to
 

en
su

re
 th

e 
he

al
th

 a
nd

 s
af

et
y 

of
 th

e 
pu

bl
ic

. 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
E

A
 

H
ig

h 
vo

lt
ag

e 
A

C
 (

gr
ea

te
r 

th
an

 1
5 

kV
) 

T
he

 h
ig

h 
vo

lt
ag

e 
A

C
 s

ys
te

m
 (

3.
E

A
) 

in
cl

ud
es

 a
ll 

el
ec

tr
ic

al
 s

ys
te

m
s 

an
d 

co
m

po
ne

nt
s 

of
 v

ol
ta

ge
 g

re
at

er
 th

an
 1

5k
V

, i
nc

lu
di

ng
 a

ll
 

on
-s

it
e 

(3
.E

A
.1

) 
an

d 
of

f-
si

te
 p

ow
er

 s
ou

rc
es

 (
3.

E
A

.2
).

 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
E

A
.1

 

H
ig

h 
vo

lt
ag

e 
A

C
 -

 O
n-

si
te

 
Th

is
 s

ys
te

m
 in

cl
ud

es
 e

le
ct

ri
ca

l g
en

er
at

or
s 

of
 o

ut
pu

t r
at

in
g 

gr
ea

te
r 

th
an

 1
5 

K
V

, g
en

er
at

or
 tr

an
sf

or
m

er
/m

ai
n 

tr
an

sf
or

m
er

 (
G

T)
, b

us
 

du
ct

s,
 tr

an
sm

is
si

on
 li

ne
s 

fr
om

 G
T 

to
 s

w
itc

hy
ar

d 
in

cl
ud

in
g 

ge
ne

ra
to

r 
ci

rc
ui

t b
re

ak
er

 (
G

C
B

),
 g

en
er

at
or

 a
nd

 tr
an

sf
or

m
er

 
co

nt
ro

l s
ys

te
m

s,
 p

ro
te

ct
iv

e 
re

la
ys

, b
us

es
, s

ta
rt

up
 tr

an
sf

or
m

er
s 

pr
im

ar
y 

si
de

 a
nd

 s
w

it
ch

ya
rd

 e
qu

ip
m

en
t, 

su
ch

 a
s 

to
w

er
s/

ga
nt

ri
es

, 
di

sc
on

ne
ct

 s
w

it
ch

es
, p

ow
er

 c
ir

cu
it 

br
ea

ke
rs

, l
ig

ht
ni

ng
 a

rr
es

to
rs

, 
cu

rr
en

t a
nd

 p
ot

en
ti

al
 tr

an
sf

or
m

er
s,

 e
tc

. 

1.
 

Lo
ss

 o
f p

ar
ti

al
 o

n-
si

te
 p

ow
er

 
in

cl
ud

in
g 

th
e 

sw
it

ch
ya

rd
 is

 
in

cl
ud

ed
 in

 (
3.

E
A

.1
);

  
2.

 
R

el
at

ed
 b

re
ak

er
s 

ar
e 

al
so

 
in

cl
ud

ed
 in

 (
3.

E
A

.1
);

  
3.

 
Th

e 
in

su
la

tin
g 

oi
l i

n 
th

e 
tr

an
sf

or
m

er
s 

is
 in

cl
ud

ed
 in

 
(3

.E
A

.1
);

 
4.

 
If

 th
e 

ge
ne

ra
to

r 
ou

tp
ut

 is
 le

ss
 

th
an

 1
5 

K
V

 th
en

 th
e 

G
T

 lo
w

-
vo

lta
ge

 s
id

e 
an

d 
st

at
io

n 
se

rv
ic

e 
tr

an
sf

or
m

er
 a

nd
 

as
so

ci
at

ed
 e

qu
ip

m
en

t a
re

 
in

cl
ud

ed
 in

 (
3.

E
B

).
  

3.
E

A
.2

 

H
ig

h 
vo

lt
ag

e 
A

C
 -

 O
ff-

si
te

 (
in

cl
ud

in
g 

gr
id

 
an

d 
tr

an
sm

is
si

on
 

li
ne

s)
 

Th
is

 s
ys

te
m

 m
ai

nl
y 

in
cl

ud
es

 th
e 

el
ec

tr
ic

al
 g

ri
d 

su
pp

ly
in

g 
po

w
er

, 
tr

an
sm

is
si

on
 li

ne
s 

(p
ow

er
 e

va
cu

at
io

n 
an

d 
re

ce
iv

in
g)

 a
nd

 th
ei

r 
co

nt
ro

l s
ys

te
m

s,
 p

ro
te

ct
iv

e 
re

la
ys

, b
us

es
, d

is
co

nn
ec

t s
w

it
ch

es
, 

1.
 

Lo
ss

 o
f o

ff
-s

it
e 

po
w

er
, 

in
cl

ud
in

g 
pa

rt
ia

l l
os

s 
of

 
el

ec
tr

ic
al

 g
ri

d,
 is

 in
cl

ud
ed

 in
 

(3
.E

A
.2

);
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D
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N
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po
w

er
 c

ir
cu

it-
br

ea
ke

rs
, l

ig
ht

ni
ng

 a
rr

es
to

rs
 a

nd
 c

ur
re

nt
 a

nd
 

po
te

nt
ia

l t
ra

ns
fo

rm
er

s.
  

2.
 

R
el

at
ed

 b
re

ak
er

s 
an

d 
eq

ui
pm

en
t u

se
d 

in
 p

ow
er

 
tr

an
sm

is
si

on
 a

re
 in

cl
ud

ed
 in

 
(3

.E
A

.2
).

  

3.
E

B
 

M
ed

iu
m

 v
ol

ta
ge

 A
C

 
(h

ig
he

r 
th

an
 6

00
V

 u
p 

to
 1

5k
V

) 

M
ed

iu
m

 v
ol

ta
ge

 A
C

 s
ys

te
m

 (
3.

E
B

) 
in

cl
ud

es
 a

ll 
el

ec
tr

ic
al

 s
ys

te
m

s 
an

d 
co

m
po

ne
nt

s 
of

 v
ol

ta
ge

 g
re

at
er

 th
an

 6
00

 V
 A

C
 b

ut
 le

ss
 th

an
 o

r 
eq

ua
l t

o 
15

 k
V

 A
C

.  

T
hi

s 
sy

st
em

 in
cl

ud
es

 e
le

ct
ri

ca
l g

en
er

at
or

s 
of

 o
ut

pu
t r

at
in

g 
le

ss
 

th
an

 o
r 

eq
ua

l t
o 

15
 k

V
 a

nd
 a

ss
oc

ia
te

d 
G

T
 a

nd
 G

C
B

, b
us

 d
uc

ts
, 

tr
an

sm
is

si
on

 li
ne

s 
fr

om
 th

e 
G

T
 to

 th
e 

sw
itc

hy
ar

d,
 g

en
er

at
or

 a
nd

 
tr

an
sf

or
m

er
 c

on
tr

ol
 s

ys
te

m
s,

 p
ro

te
ct

iv
e 

re
la

ys
, b

us
es

 e
tc

. 

St
ar

t-
up

 tr
an

sf
or

m
er

s 
se

co
nd

ar
y 

si
de

 a
nd

 a
ss

oc
ia

te
d 

eq
ui

pm
en

t a
re

 
in

cl
ud

ed
 in

 (
3.

E
B

).
 T

he
 p

ri
m

ar
y 

si
de

 o
f 

m
or

e 
th

an
 1

5 
K

V
 is

 
in

cl
ud

ed
 in

 (
3.

E
A

.1
).

  

Se
co

nd
ar

y-
si

de
 p

ow
er

 s
ou

rc
es

 (
st

ar
tu

p 
tr

an
sf

or
m

er
, s

ta
ti

on
 s

er
vi

ce
 

tr
an

sf
or

m
er

, h
ou

se
-l

oa
d 

tr
an

sf
or

m
er

, e
tc

.)
 b

et
w

ee
n 

60
0 

V
 to

 1
5 

kV
 a

re
 in

cl
ud

ed
 in

 (
3.

E
B

).
 E

m
er

ge
nc

y 
po

w
er

 s
up

pl
ie

s 
of

 b
et

w
ee

n 
60

0 
V

 a
nd

 1
5 

kV
 (

di
es

el
 g

en
er

at
or

 o
r 

ga
s 

tu
rb

in
es

, e
tc

.)
 a

re
 a

ls
o 

in
cl

ud
ed

 in
 (

3.
E

B
).

  

T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
tr

an
sf

or
m

er
s,

 b
us

es
, c

ab
le

s,
 r

el
ay

s,
 

ci
rc

ui
t b

re
ak

er
s 

an
d 

ot
he

r 
as

so
ci

at
ed

 e
le

ct
ri

ca
l e

qu
ip

m
en

t. 
 

If
 th

e 
ge

ne
ra

to
r 

ou
tp

ut
 is

 m
or

e 
th

an
 1

5 
kV

 th
en

 th
e 

G
T

 a
nd

 s
ta

ti
on

 
se

rv
ic

e 
(a

ux
ili

ar
y)

 tr
an

sf
or

m
er

 a
nd

 
as

so
ci

at
ed

 e
qu

ip
m

en
t a

re
 in

cl
ud

ed
 

in
 (

3.
E

A
.1

).
 

3.
E

C
 

L
ow

 v
ol

ta
ge

 A
C

 
(6

00
V

 a
nd

 b
el

ow
 –

 
m

ai
nl

y 
48

0V
) 

T
he

 lo
w

 v
ol

ta
ge

 A
C

 s
ys

te
m

 (
3.

E
C

) 
in

cl
ud

es
 a

ll 
el

ec
tr

ic
al

 s
ys

te
m

s 
w

it
h 

vo
lt

ag
es

 o
f 

60
0V

 a
nd

 b
el

ow
. T

he
 m

aj
or

 c
om

po
ne

nt
s 

of
 th

e 
sy

st
em

 a
re

 th
e 

bu
s 

ba
rs

, e
m

er
ge

nc
y 

bu
s 

ba
rs

, t
ra

ns
fo

rm
er

s,
 

pr
ot

ec
tiv

e 
re

la
ys

, r
el

ay
s,

 b
us

es
, b

re
ak

er
s,

 c
ab

le
s,

 m
ot

or
 c

on
tr

ol
 

ce
nt

re
s 

an
d 

ot
he

r 
as

so
ci

at
ed

 e
le

ct
ri

ca
l e

qu
ip

m
en

t. 
 

1.
 

Po
w

er
 f

or
 in

st
ru

m
en

ta
ti

on
, 

co
nt

ro
l a

nd
 c

om
pu

te
r 

sy
st

em
 

is
 in

cl
ud

ed
 in

 (
3.

E
D

);
  

2.
 

Po
w

er
 f

or
 th

e 
el

ec
tr

ic
al

 h
ea

t 
tr

ac
in

g 
sy

st
em

 th
at

 p
ro

vi
de

s 
he

at
 to

 e
qu

ip
m

en
t c

on
ta

in
in

g 
li

qu
id

 is
 in

cl
ud

ed
 in

 (
3.

E
D

);
  

3.
 

Po
w

er
 f

or
 li

gh
ti

ng
 a

nd
 m

ot
iv

e 
po

w
er

 is
 in

cl
ud

ed
 in

 (
3.

E
C

),
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

w
hi

le
 th

e 
sy

st
em

 it
se

lf
 is

 
in

cl
ud

ed
 in

 (
3.

Z
).

  

3.
E

D
 

V
it

al
 in

st
ru

m
en

ta
tio

n 
A

C
 a

nd
 c

on
tr

ol
 A

C
 

V
it

al
 in

st
ru

m
en

t c
on

tr
ol

, i
nc

lu
di

ng
 th

e 
co

m
pu

te
r 

A
C

 p
ow

er
 s

up
pl

y 
sy

st
em

, p
ro

vi
de

s 
po

w
er

 to
 a

ll
 in

st
ru

m
en

ta
tio

n 
an

d 
eq

ui
pm

en
t 

w
hi

ch
 r

eq
ui

re
s 

an
 u

ni
nt

er
ru

pt
ib

le
 p

ow
er

 s
up

pl
y.

 T
he

 p
ow

er
 

so
ur

ce
s 

fo
r 

vi
ta

l i
ns

tr
um

en
ta

tio
n,

 c
on

tr
ol

 a
nd

 c
om

pu
te

r 
sy

st
em

s 
ar

e 
bu

s 
ba

rs
 (

3.
E

C
) 

an
d 

th
e 

D
C

 b
at

te
ry

 b
oa

rd
s 

(3
.E

E
),

 w
hi

ch
 f

ee
d 

th
e 

in
ve

rt
er

s 
(3

.E
D

).
 T

yp
ic

al
 v

ol
ta

ge
s 

w
ou

ld
 b

e 
12

0V
 o

r 
24

0V
. 

T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
in

ve
rt

er
s,

 r
el

ay
s,

 c
ir

cu
it 

br
ea

ke
rs

, 
ca

bl
es

, d
is

tr
ib

ut
io

n 
pa

ne
ls

, a
nd

 o
th

er
 a

ss
oc

ia
te

d 
el

ec
tr

ic
al

 
eq

ui
pm

en
t. 

 

1.
 

Po
w

er
 f

or
 th

e 
en

gi
ne

er
ed

 
sa

fe
ty

 f
ea

tu
re

s 
ac

tu
at

io
n 

sy
st

em
 (

3.
IP

) 
is

 in
cl

ud
ed

 in
 

(3
.E

D
);

  
2.

 
Po

w
er

 f
or

 th
e 

in
-c

or
e 

an
d 

ex
-

co
re

 n
eu

tr
on

 m
on

it
or

in
g 

sy
st

em
 (

3.
IF

) 
is

 in
cl

ud
ed

 in
 

(3
.E

D
);

  
3.

 
Po

w
er

 f
or

 th
e 

in
st

ru
m

en
ta

tio
n,

 
co

nt
ro

l a
nd

 c
om

pu
te

r 
sy

st
em

 
is

 in
cl

ud
ed

 in
 (

3.
E

D
).

  

3.
E

E
 

D
C

 p
ow

er
 (

U
P

S
, 

ba
tte

ri
es

, r
ec

tif
ie

rs
, 

et
c.

) 

T
he

 D
C

 s
ys

te
m

 (
3.

E
E

) 
pr

ov
id

es
 p

ow
er

 to
 a

ll 
lo

ad
s 

th
at

 m
us

t 
fu

nc
ti

on
 a

ft
er

 a
 lo

ss
 o

f 
A

C
 p

ow
er

.  

T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
un

in
te

rr
up

ti
bl

e 
po

w
er

 s
up

pl
ie

s 
(U

PS
),

 
ba

tte
ri

es
, b

at
te

ry
 c

ha
rg

er
s,

 r
ec

tif
ie

rs
, c

ir
cu

it
 b

re
ak

er
s,

 c
ab

le
s 

an
d 

di
st

ri
bu

tio
n 

bo
ar

ds
.  

N
on

e 

3.
E

F 

E
m

er
ge

nc
y 

po
w

er
 

ge
ne

ra
tio

n 
an

d 
as

so
ci

at
ed

 a
ux

ili
ar

ie
s 

(i
nc

lu
di

ng
 f

ue
l o

il)
 

T
he

 e
m

er
ge

nc
y 

po
w

er
 g

en
er

at
io

n 
sy

st
em

 (
3.

E
F)

 s
up

pl
ie

s 
m

ed
iu

m
 

vo
lt

ag
e 

A
C

 to
 e

ss
en

tia
l l

oa
ds

 d
ur

in
g 

ac
ci

de
nt

 c
on

di
ti

on
s 

of
 lo

ss
 o

f 
no

rm
al

 o
n-

si
te

 a
nd

 o
ff

-s
it

e 
po

w
er

. E
ss

en
ti

al
 lo

ad
s 

ar
e 

lo
ad

s 
re

qu
ir

ed
 f

or
 r

ea
ct

or
 s

hu
td

ow
n,

 c
on

ta
in

m
en

t i
so

la
tio

n,
 c

or
e 

co
ol

in
g,

 h
ea

t r
em

ov
al

, e
tc

. 

T
yp

ic
al

ly
, e

m
er

ge
nc

y 
po

w
er

 is
 p

ro
vi

de
d 

by
 d

ie
se

l g
en

er
at

or
s,

 
al

th
ou

gh
 g

as
 tu

rb
in

es
 a

nd
 h

yd
ro

el
ec

tr
ic

 p
la

nt
s 

ar
e 

al
so

 u
se

d.
  

T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
di

es
el

 e
ng

in
e 

(o
r 

ga
s 

tu
rb

in
e 

or
 

hy
dr

oe
le

ct
ri

c 
pl

an
t)

, g
en

er
at

or
, f

ue
l s

up
pl

y,
 g

ov
er

no
rs

, r
el

ay
s 

an
d 

ca
bl

es
.  

1.
 

T
he

 e
m

er
ge

nc
y 

ge
ne

ra
to

r 
lu

be
 

oi
l s

ys
te

m
 is

 in
cl

ud
ed

 in
 

(3
.E

F)
. T

he
 s

ys
te

m
 th

at
 

su
pp

li
es

 w
at

er
 to

 th
e 

lu
be

 o
il

 
co

ol
er

 is
 th

e 
es

se
nt

ia
l r

aw
 

co
ol

in
g/

se
rv

ic
e 

w
at

er
 s

ys
te

m
 

(3
.C

B
);

 
2.

 
T

he
 e

m
er

ge
nc

y 
fu

el
 s

ys
te

m
, 

fu
el

 o
il,

 ja
ck

et
 c

oo
li

ng
, e

tc
. a

re
 

in
cl

ud
ed

 in
 (

3.
E

F
);

  
3.

 
T

he
 e

m
er

ge
nc

y 
ge

ne
ra

to
r 

st
ar

ti
ng

 s
ys

te
m

, w
hi

ch
 

pr
ov

id
es

 c
om

pr
es

se
d 

ai
r 

or
 

ba
tte

ri
es

 to
 a

ss
is

t i
n 

ra
pi

d 
st

ar
ti

ng
 o

f 
th

e 
en

gi
ne

, i
s 

in
cl

ud
ed

 in
 (

3.
E

F)
;  
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

4.
 

T
he

 e
m

er
ge

nc
y 

ge
ne

ra
to

r 
bu

il
di

ng
 v

en
til

at
io

n 
is

 
in

cl
ud

ed
 in

 (
3.

SE
) 

an
d 

th
e 

fi
re

 
de

te
ct

io
n 

sy
st

em
 is

 in
cl

ud
ed

 in
 

(3
.I

B
);

  
5.

 
T

he
 e

m
er

ge
nc

y 
ge

ne
ra

to
r 

in
st

ru
m

en
ta

ti
on

 a
nd

 c
on

tr
ol

 
sy

st
em

 is
 in

cl
ud

ed
 in

 (
3.

E
F)

.  

3.
E

G
 

Se
cu

ri
ty

 a
nd

 a
cc

es
s 

co
nt

ro
l 

T
he

 s
ec

ur
it

y 
an

d 
ac

ce
ss

 c
on

tr
ol

 s
ys

te
m

 (
3.

E
G

) 
co

nt
ro

ls
 g

en
er

al
 

ac
ce

ss
 to

 th
e 

si
te

 a
s 

w
el

l a
s 

vi
ta

l a
re

as
 a

nd
 r

ad
ia

tio
n 

co
nt

ro
lle

d 
ar

ea
s 

to
 p

re
ve

nt
 u

na
ut

ho
ri

ze
d 

ac
ce

ss
. 

T
he

 m
aj

or
 c

om
po

ne
nt

s 
ar

e 
cl

os
ed

 c
ir

cu
it 

te
le

vi
si

on
, m

ic
ro

w
av

e 
an

d 
m

ot
io

n 
de

te
ct

io
n 

sy
st

em
s,

 id
en

tif
ic

at
io

n 
sy

st
em

s 
(e

ye
, h

an
d,

 
vo

ic
e,

 c
ar

d,
 e

tc
.)

 a
nd

 th
e 

as
so

ci
at

ed
 in

st
ru

m
en

ta
tio

n 
an

d 
co

nt
ro

ls
.  

T
he

 s
ec

ur
it

y 
an

d 
ac

ce
ss

 c
on

tr
ol

 
sy

st
em

 is
 u

su
al

ly
 p

ow
er

ed
 b

y 
th

e 
vi

ta
l i

ns
tr

um
en

t A
C

 a
nd

 c
on

tr
ol

 
A

C
 s

ys
te

m
 (

3.
E

D
).

 T
hi

s 
sy

st
em

 is
 

no
rm

al
ly

 in
de

pe
nd

en
t o

f 
pl

an
t 

po
w

er
 s

up
pl

y 
sy

st
em

s.
  

3.
E

H
 

C
om

m
un

ic
at

io
n 

an
d 

al
ar

m
 a

nn
un

ci
at

io
n 

T
he

 c
om

m
un

ic
at

io
n 

an
d 

al
ar

m
 a

nn
un

ci
at

io
n 

sy
st

em
 (

3.
E

H
) 

ty
pi

ca
ll

y 
in

cl
ud

es
 th

e 
fo

ll
ow

in
g:

 

(a
) 

T
he

 c
om

m
un

ic
at

io
n 

sy
st

em
 is

 p
ro

vi
de

d 
fo

r 
in

te
rn

al
 p

la
nt

 a
nd

 
of

f-
si

te
 lo

ca
tio

n 
co

m
m

un
ic

at
io

n.
 T

he
 s

ys
te

m
 in

cl
ud

es
 r

ad
io

 
co

m
m

un
ic

at
io

ns
, n

or
m

al
 te

le
ph

on
e 

sy
st

em
s,

 h
ot

 li
ne

s 
to

 
ou

ts
id

e 
au

th
or

iti
es

, f
ax

 m
ac

hi
ne

s,
 a

nd
 o

th
er

 c
om

m
un

ic
at

io
n 

sy
st

em
s;

 

(b
) 

T
he

 a
la

rm
 a

nn
un

ci
at

io
n 

sy
st

em
 p

ro
vi

de
s 

th
e 

pl
an

t p
er

so
nn

el
 

w
it

h 
al

ar
m

s 
th

at
 in

di
ca

te
 th

e 
on

se
t o

f 
an

 a
bn

or
m

al
 c

on
di

tio
n 

in
si

de
 th

e 
pl

an
t w

it
h 

re
sp

ec
t t

o 
th

e 
sa

fe
ty

 o
f 

pe
rs

on
ne

l a
nd

/o
r 

th
e 

pu
bl

ic
 (

on
-s

ite
 a

nd
 o

ff
-s

it
e 

em
er

ge
nc

ie
s)

. T
he

 s
ys

te
m

 
co

ns
is

ts
 o

f 
al

ar
m

s,
 a

nn
un

ci
at

io
ns

, o
pe

ra
to

r 
in

te
rf

ac
e 

ha
rd

w
ar

e 
an

d 
m

is
ce

lla
ne

ou
s 

eq
ui

pm
en

t. 
 

1.
 

(3
.E

H
) 

do
es

 n
ot

 in
cl

ud
e 

th
e 

m
ai

n 
co

nt
ro

l b
oa

rd
 in

di
ca

tio
n 

an
d/

or
 a

nn
un

ci
at

io
n 

sy
st

em
; 

th
is

 is
 in

cl
ud

ed
 in

 th
e 

pl
an

t 
m

on
it

or
in

g 
sy

st
em

 (
3.

IE
);

  
2.

 
T

he
 c

om
m

un
ic

at
io

n 
sy

st
em

 
be

tw
ee

n 
co

m
pu

te
r 

eq
ui

pm
en

t 
is

 n
ot

 in
cl

ud
ed

 in
 (

3.
E

H
) 

bu
t i

s 
in

cl
ud

ed
 in

 (
3.

IA
);

  
3.

 
T

he
 f

ir
e 

de
te

ct
io

n 
sy

st
em

 is
 

in
cl

ud
ed

 in
 (

3.
IB

) 
an

d 
th

e 
en

vi
ro

nm
en

ta
l m

on
it

or
in

g 
sy

st
em

 in
 (

3.
IC

).
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T
A

B
L

E
 8

. C
O

D
IN

G
 F

IE
L

D
 3

.F
: F

E
E

D
W

A
T

E
R

, S
T

E
A

M
 A

N
D

 P
O

W
E

R
 C

O
N

V
E

R
S

IO
N

 S
Y

S
T

E
M

S
 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
F

 

F
ee

dw
at

er
, s

te
am

 a
n

d 
p

ow
er

 c
on

ve
rs

io
n

 s
ys

te
m

s 

Fe
ed

w
at

er
, s

te
am

 a
nd

 p
ow

er
 c

on
ve

rs
io

n 
sy

st
em

s 
di

re
ct

 th
e 

fl
ow

 o
f 

st
ea

m
 to

 th
e 

tu
rb

in
e 

an
d 

co
nd

en
se

r.
 V

ar
io

us
 f

un
ct

io
ns

 
in

cl
ud

in
g 

de
m

in
er

al
iz

at
io

n 
an

d 
co

ol
in

g 
ar

e 
al

so
 p

ro
vi

de
d 

by
 th

es
e 

sy
st

em
s.

 T
he

se
 s

ys
te

m
s 

al
so

 p
ro

vi
de

 e
m

er
ge

nc
y 

re
li

ef
 d

ur
in

g 
re

ac
to

r 
tr

an
si

en
ts

. 

Pl
ea

se
 n

ot
e 

th
at

 C
od

es
 3

.F
D

, 3
.F

F
, 3

.F
H

, 3
.F

K
, a

nd
 3

.F
L

 a
re

 u
nu

se
d.

 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
FA

 

M
ai

n 
st

ea
m

 a
nd

 
au

xi
lia

ri
es

 (
in

cl
ud

in
g 

au
xi

lia
ry

 s
te

am
) 

T
he

 m
ai

n 
st

ea
m

 s
ys

te
m

 d
el

iv
er

s 
st

ea
m

 to
 th

e 
hi

gh
 p

re
ss

ur
e 

tu
rb

in
e.

 I
n 

ad
di

ti
on

, t
he

 s
ys

te
m

 s
up

pl
ie

s 
st

ea
m

 to
 th

e 
m

ai
n 

fe
ed

w
at

er
 tu

rb
in

e 
dr

iv
en

 p
um

ps
, t

he
 tu

rb
in

e 
st

ea
m

 s
ea

li
ng

 
sy

st
em

, t
he

 m
oi

st
ur

e 
se

pa
ra

to
r 

re
he

at
er

s,
 th

e 
st

ea
m

 je
t a

ir
 

ej
ec

to
rs

, t
he

 h
ig

h 
pr

es
su

re
 c

oo
la

nt
 in

je
ct

io
n 

st
ea

m
 d

ri
ve

n 
tu

rb
in

e,
 th

e 
re

ac
to

r 
co

re
 is

ol
at

io
n 

co
ol

in
g 

st
ea

m
 d

ri
ve

n 
tu

rb
in

e 
an

d 
th

e 
au

xi
li

ar
y 

fe
ed

w
at

er
 tu

rb
in

e 
dr

iv
en

 p
um

ps
 (

de
pe

nd
in

g 
on

 th
e 

pl
an

t d
es

ig
n)

.  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 in
cl

ud
e 

fl
ow

 r
es

tr
ic

to
rs

, d
ra

in
s,

 
ve

nt
s,

 in
su

la
tio

n,
 p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
.  

1.
 

T
he

 m
ai

n 
st

ea
m

 p
re

ss
ur

e 
re

li
ef

 
sy

st
em

 f
or

 r
ea

ct
or

s 
w

hi
ch

 h
av

e 
on

e 
or

 m
or

e 
se

co
nd

ar
y 

lo
op

(s
) 

or
 

ci
rc

ui
t(

s)
 is

 in
cl

ud
ed

 in
 (

3.
B

H
);

  
2.

 
T

he
 n

uc
le

ar
 b

oi
le

r 
ov

er
pr

es
su

re
 

pr
ot

ec
tio

n 
sy

st
em

 (
B

W
R

) 
is

 
in

cl
ud

ed
 in

 (
3.

B
K

);
  

3.
 

T
he

 tu
rb

in
e 

by
pa

ss
 s

ys
te

m
 is

 
in

cl
ud

ed
 in

 (
3.

FE
);

  
4.

 
T

he
 a

ux
il

ia
ry

 s
te

am
 s

ys
te

m
 is

 
in

cl
ud

ed
 in

 (
3.

FA
).

 T
hi

s 
sy

st
em

 
ge

ne
ra

te
s 

an
d 

de
li

ve
rs

 a
ux

ili
ar

y 
st

ea
m

 to
 v

ar
io

us
 s

ys
te

m
s 

w
he

n 
th

ey
 c

an
no

t o
bt

ai
n 

st
ea

m
 f

ro
m

 th
e 

m
ai

n 
st

ea
m

 s
ys

te
m

.  

3.
FB

 

T
ur

bi
ne

s 
(m

ai
n,

 
fe

ed
w

at
er

 a
nd

 
au

xi
lia

ry
 f

ee
dw

at
er

 
tu

rb
in

es
, a

nd
 

as
so

ci
at

ed
 a

ux
ili

ar
ie

s)
 

T
ur

bi
ne

s 
(3

.F
B

) 
m

ay
 c

on
si

st
 o

f 
th

e 
fo

llo
w

in
g 

sy
st

em
s:

  

(a
) 

T
ur

bi
ne

 g
en

er
at

or
 s

ys
te

m
  

T
he

 tu
rb

in
e 

ge
ne

ra
to

r 
sy

st
em

 in
cl

ud
es

 th
e 

hi
gh

 p
re

ss
ur

e 
an

d 
lo

w
 p

re
ss

ur
e 

tu
rb

in
es

, g
en

er
at

or
, g

en
er

at
or

 s
ea

l o
il 

su
bs

ys
te

m
, e

xc
ite

r,
 g

en
er

at
or

 s
ta

to
r 

co
ol

in
g 

su
bs

ys
te

m
, 

ge
ne

ra
to

r 
hy

dr
og

en
 c

oo
lin

g 
su

bs
ys

te
m

, l
ub

ri
ca

tio
n 

oi
l 

1.
 

T
he

 r
el

at
ed

 p
ar

t o
f 

th
e 

st
ea

m
 

ex
tr

ac
ti

on
 s

ys
te

m
 a

nd
 a

ss
oc

ia
te

d 
au

xi
lia

ri
es

 is
 in

cl
ud

ed
 in

 (
3.

FB
);

  
2.

 
T

he
 tu

rb
in

e 
tr

ip
 s

ig
na

l i
s 

in
cl

ud
ed

 
in

 (
3.

ID
).
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

su
pp

ly
 s

ys
te

m
, v

al
ve

s,
 in

su
la

tio
n,

 p
ip

es
 a

nd
 p

ip
e 

su
pp

or
ts

 
an

d 
ha

ng
er

s.
 

(b
) 

T
ur

bi
ne

 s
te

am
 s

ea
li

ng
 s

ys
te

m
  

T
he

 s
te

am
 s

ea
lin

g 
sy

st
em

 p
ro

vi
de

s 
lo

w
 p

re
ss

ur
e 

st
ea

m
 to

 
th

e 
tu

rb
in

e 
sh

af
t s

ea
ls

 (
3.

FB
),

 f
ee

dw
at

er
 tu

rb
in

e 
sh

af
t s

ea
ls

 
(3

.F
G

),
 a

nd
 tu

rb
in

e 
co

nt
ro

l v
al

ve
 s

ea
ls

 (
3.

FB
).

  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 m
ai

nl
y 

in
cl

ud
e 

st
ea

m
 p

re
ss

ur
e 

re
du

ce
rs

, v
al

ve
s 

an
d 

ac
tu

at
or

s,
 s

te
am

 c
on

de
ns

er
s,

 b
lo

w
er

s,
 

in
su

la
ti

on
, p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
.  

(c
) 

M
oi

st
ur

e 
se

pa
ra

to
r 

re
he

at
er

 s
ys

te
m

  

T
he

 m
oi

st
ur

e 
se

pa
ra

to
r 

re
he

at
er

 s
ys

te
m

 r
ec

ei
ve

s 
ex

ha
us

t 
st

ea
m

 f
ro

m
 th

e 
hi

gh
 p

re
ss

ur
e 

tu
rb

in
e 

(3
.F

B
) 

an
d 

re
m

ov
es

 
th

e 
m

oi
st

ur
e 

by
 p

as
si

ng
 th

e 
st

ea
m

 th
ro

ug
h 

a 
se

ri
es

 o
f 

ba
ff

le
 

pl
at

es
. T

he
 s

te
am

 th
en

 f
lo

w
s 

ov
er

 r
eh

ea
te

r 
tu

be
s 

w
he

re
 it

 is
 

he
at

ed
 b

y 
ex

tr
ac

ti
on

 s
te

am
. T

he
 d

ry
, s

up
er

he
at

ed
 s

te
am

 is
 

su
pp

li
ed

 to
 th

e 
lo

w
 p

re
ss

ur
e 

tu
rb

in
es

 (
3.

FB
).

  

C
om

po
ne

nt
s 

in
 th

is
 s

ys
te

m
 a

re
 th

e 
m

oi
st

ur
e 

se
pa

ra
to

r 
re

he
at

er
s,

 in
su

la
tio

n,
 p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
.  

3.
FC

 

M
ai

n 
co

nd
en

se
r 

an
d 

au
xi

lia
ri

es
 (

no
n-

co
nd

en
sa

bl
e 

ga
se

s 
ex

tr
ac

ti
on

 a
nd

 
tr

ea
tm

en
t)

 

T
he

 m
ai

n 
co

nd
en

se
r 

se
rv

es
 to

 c
on

de
ns

e 
th

e 
st

ea
m

 e
xh

au
st

 f
ro

m
 

th
e 

lo
w

-p
re

ss
ur

e 
tu

rb
in

es
 (

3.
F

B
) 

an
d 

th
e 

fe
ed

w
at

er
 tu

rb
in

e 
dr

iv
en

 p
um

ps
 (

3.
FG

).
 T

he
 m

ai
n 

co
nd

en
se

r 
al

so
 s

er
ve

s 
as

 a
 h

ea
t 

si
nk

 f
or

 s
te

am
 f

lo
w

 f
ro

m
 th

e 
tu

rb
in

e 
by

pa
ss

 s
ys

te
m

 (
3.

FE
).

  

1.
 

T
he

 n
on

-c
on

de
ns

ab
le

 g
as

es
 

ex
tr

ac
ti

on
 s

ys
te

m
 (

ai
r 

ej
ec

to
r)

 is
 

in
cl

ud
ed

 in
 (

3.
FC

);
  

2.
 

T
he

 c
oo

li
ng

 w
at

er
 f

or
 th

e 
m

ai
n 

co
nd

en
se

r 
is

 in
cl

ud
ed

 in
 (

3.
FN

);
  

3.
 

T
he

 w
at

er
 le

ve
l o

f 
th

e 
m

ai
n 

co
nd

en
se

r 
is

 p
ro

pe
rl

y 
m

ai
nt

ai
ne

d 
by

 a
n 

au
to

m
at

ic
 le

ve
l c

on
tr

ol
 

sy
st

em
 (

3.
F

C
) 

th
at

 m
ay

 s
en

d 
w

at
er

 f
ro

m
/to

 th
e 

co
nd

en
sa

te
 

st
or

ag
e 

ta
nk

 (
3.

C
E

).
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
FE

 

T
ur

bi
ne

 s
te

am
 b

y-
pa

ss
 

to
 c

on
de

ns
er

 
T

he
 tu

rb
in

e 
by

pa
ss

 s
ys

te
m

 (
3.

FE
) 

re
du

ce
s 

th
e 

m
ag

ni
tu

de
 o

f 
a 

nu
cl

ea
r 

sy
st

em
 tr

an
si

en
t f

ol
lo

w
in

g 
la

rg
e 

tu
rb

in
e 

lo
ad

 
re

du
ct

io
ns

 b
y 

di
ve

rt
in

g 
th

ro
tt

le
d 

st
ea

m
 d

ir
ec

tl
y 

to
 th

e 
m

ai
n 

co
nd

en
se

r 
(3

.F
C

).
 

T
hi

s 
sy

st
em

 m
ai

nl
y 

co
ns

is
ts

 o
f 

th
e 

co
nd

en
se

r 
st

ea
m

 d
is

ch
ar

ge
 

va
lv

es
, o

th
er

 v
al

ve
s,

 p
ip

es
 f

ro
m

 th
e 

m
ai

n 
st

ea
m

 h
ea

de
r 

up
 to

 
th

e 
co

nd
en

se
r 

an
d 

pi
pe

 s
up

po
rt

s 
an

d 
ha

ng
er

s.
 

St
ea

m
 d

is
ch

ar
ge

s 
to

 a
tm

os
ph

er
e 

th
ro

ug
h 

re
lie

f 
de

vi
ce

s 
fr

om
 r

ea
ct

or
s 

th
at

 h
av

e 
on

e 
or

 m
or

e 
se

co
nd

ar
y 

lo
op

(s
) 

or
 c

ir
cu

it(
s)

 a
re

 a
ls

o 
us

ed
 to

 
re

du
ce

 th
e 

m
ag

ni
tu

de
 o

f 
a 

nu
cl

ea
r 

sy
st

em
 tr

an
si

en
t f

ol
lo

w
in

g 
la

rg
e 

tu
rb

in
e 

lo
ad

 r
ed

uc
ti

on
s.

 T
hi

s 
sy

st
em

 
is

 in
cl

ud
ed

 in
 (

3.
B

H
).

  

3.
FG

 

Fe
ed

w
at

er
 a

nd
 

co
nd

en
sa

te
 (

in
cl

ud
in

g 
pu

m
ps

, h
ea

t 
ex

ch
an

ge
rs

, t
an

ks
, 

et
c.

) 

T
he

 c
on

de
ns

at
e 

an
d 

fe
ed

w
at

er
 s

ys
te

m
 (

3.
FG

) 
su

pp
li

es
 

pr
eh

ea
te

d 
fe

ed
w

at
er

 to
 th

e 
st

ea
m

 g
en

er
at

or
s 

(3
.A

H
) 

or
 to

 th
e 

re
ac

to
r 

ve
ss

el
 (

3.
A

C
).

  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 m
ai

nl
y 

in
cl

ud
e 

pu
m

ps
 

(c
on

de
ns

at
e,

 b
oo

st
er

 a
nd

 m
ai

n 
fe

ed
w

at
er

),
 f

ee
dw

at
er

 p
um

p 
tu

rb
in

e 
(f

or
 th

os
e 

pl
an

ts
 th

at
 h

av
e 

tu
rb

in
e 

dr
iv

en
 p

um
ps

),
 

fe
ed

w
at

er
 h

ea
te

rs
, d

ea
er

at
or

s,
 d

ra
in

 ta
nk

s,
 v

al
ve

 a
nd

 a
ct

ua
to

rs
, 

in
su

la
ti

on
, p

ip
es

 a
nd

 p
ip

e 
su

pp
or

ts
 a

nd
 h

an
ge

rs
. 

1.
 

T
he

 s
ea

l w
at

er
 s

ys
te

m
 u

se
d 

fo
r 

se
al

in
g 

is
 in

cl
ud

ed
 in

 (
3.

F
G

);
  

2.
 

T
he

 r
el

at
ed

 p
ar

t o
f 

th
e 

st
ea

m
 

ex
tr

ac
ti

on
 s

ys
te

m
 is

 in
cl

ud
ed

 in
 

(3
.F

G
);

  
3.

 
T

he
 th

er
m

al
 c

yc
le

 d
ra

in
s 

an
d 

ve
nt

s 
th

at
 a

cc
ep

t d
ra

in
ag

e 
fr

om
 

va
ri

ou
s 

co
m

po
ne

nt
s 

in
 th

e 
fe

ed
w

at
er

, s
te

am
 a

nd
 p

ow
er

 
co

nv
er

si
on

 s
ys

te
m

 th
at

 v
en

ts
 n

on
-

co
nd

en
sa

bl
e 

ga
se

s 
ar

e 
in

cl
ud

ed
 in

 
(3

.W
G

).
  

3.
FM

 

C
on

de
ns

at
e 

de
m

in
er

al
iz

er
 

T
he

 c
on

de
ns

at
e 

de
m

in
er

al
iz

er
 s

ys
te

m
 (

3.
FM

) 
m

ai
nt

ai
ns

 th
e 

qu
al

it
y 

of
 th

e 
fe

ed
w

at
er

 b
y 

re
m

ov
in

g 
su

sp
en

de
d 

im
pu

ri
ti

es
.  

C
om

po
ne

nt
s 

of
 th

is
 s

ys
te

m
 m

ai
nl

y 
in

cl
ud

e 
de

m
in

er
al

iz
er

s,
 

re
si

n 
tr

ap
 s

tr
ai

ne
rs

, c
he

m
ic

al
 s

to
ra

ge
 ta

nk
s,

 c
at

io
n 

an
d 

an
io

n 
re

ge
ne

ra
tio

n 
ta

nk
s,

 w
as

te
 a

nd
 c

ru
d 

st
or

ag
e 

ta
nk

s,
 r

es
in

 tr
an

sf
er

 
pu

m
ps

, v
al

ve
s 

an
d 

ac
tu

at
or

s,
 in

su
la

tio
n,

 p
ip

es
, p

ip
e 

su
pp

or
ts

 
an

d 
ha

ng
er

s.
  

N
on

e 

3.
FN

 

C
ir

cu
la

ti
ng

 o
r 

co
nd

en
se

r 
co

ol
in

g 
w

at
er

 (
in

cl
ud

in
g 

ra
w

 
co

ol
in

g 
an

d 
se

rv
ic

e 
w

at
er

) 

T
he

 p
ri

m
ar

y 
pu

rp
os

e 
of

 th
e 

ci
rc

ul
at

in
g 

w
at

er
 s

ys
te

m
 (

3.
FN

) 
is

 
to

 s
up

pl
y 

co
ol

in
g 

w
at

er
 to

 th
e 

co
nd

en
se

rs
 (

3.
FC

).
 I

n 
ad

di
ti

on
, 

(3
.F

N
) 

in
cl

ud
es

 th
e 

no
n-

es
se

nt
ia

l r
aw

 c
oo

lin
g 

w
at

er
 a

nd
 

se
rv

ic
e 

w
at

er
 s

ys
te

m
. 

1.
 

T
he

 c
ir

cu
la

ti
ng

 w
at

er
 s

ys
te

m
 

in
cl

ud
es

 th
e 

co
ol

in
g 

to
w

er
 

bl
ow

do
w

n 
sy

st
em

 w
hi

ch
 r

em
ov

es
 

so
li

ds
 th

at
 c

on
ce

nt
ra

te
 in

 th
e 

ci
rc

ul
at

in
g 

w
at

er
 s

ys
te

m
 (

3.
FN

) 
du

e 
to

 e
va

po
ra

ti
on

;  
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

T
he

 m
aj

or
 c

om
po

ne
nt

s 
of

 th
e 

ci
rc

ul
at

in
g 

w
at

er
 s

ys
te

m
 a

re
 th

e 
ci

rc
ul

at
in

g 
w

at
er

 p
um

ps
, m

ot
or

s,
 c

oo
lin

g 
to

w
er

s,
 la

rg
e 

bu
tt

er
fl

y 
va

lv
es

, t
ra

ve
ll

in
g 

sc
re

en
s,

 p
ip

es
 a

nd
 p

ip
e 

su
pp

or
ts

 a
nd

 
ha

ng
er

s.
  

T
he

 n
on

-e
ss

en
tia

l r
aw

 c
oo

lin
g 

w
at

er
 s

ys
te

m
 p

ro
vi

de
s 

he
at

 
re

m
ov

al
 f

or
 tu

rb
in

e 
bu

il
di

ng
 lo

ad
s,

 a
s 

w
el

l a
s 

a 
fe

w
 n

on
-

es
se

nt
ia

l l
oa

ds
 in

 th
e 

au
xi

li
ar

y 
bu

ild
in

g.
  

T
he

 n
on

-e
ss

en
tia

l s
er

vi
ce

 w
at

er
 s

ys
te

m
 s

up
pl

ie
s 

a 
so

ur
ce

 o
f 

w
at

er
 f

or
 y

ar
d 

w
at

er
in

g,
 w

as
h-

do
w

n 
se

rv
ic

es
 a

nd
 f

or
 th

e 
fi

re
 

pr
ot

ec
tio

n 
sy

st
em

.  

2.
 

E
ss

en
ti

al
 r

aw
 c

oo
lin

g 
w

at
er

 a
nd

 
se

rv
ic

e 
w

at
er

 s
ys

te
m

s 
ar

e 
in

cl
ud

ed
 in

 (
3.

C
B

).
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T
A

B
L

E
 9

. C
O

D
IN

G
 F

IE
L

D
 3

.H
: H

E
A

T
IN

G
, V

E
N

T
IL

A
T

IO
N

 A
N

D
 A

IR
 C

O
N

D
IT

IO
N

IN
G

 (
H

V
A

C
) 

S
Y

S
T

E
M

S 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
H

 

H
ea

ti
n

g,
 V

en
ti

la
ti

on
 a

n
d 

A
ir

 C
on

d
it

io
ni

n
g 

(H
V

A
C

) 
sy

st
em

s 

H
V

A
C

 s
ys

te
m

s 
ar

e 
us

ed
 f

or
 a

ss
ur

in
g 

an
d 

m
ai

nt
ai

ni
ng

 c
on

si
st

en
t o

pe
ra

bl
e 

en
vi

ro
nm

en
ts

 f
or

 b
ot

h 
pe

rs
on

ne
l a

nd
 e

qu
ip

m
en

t b
y 

pr
ov

id
in

g 
ve

nt
il

at
io

n,
 a

ir
 q

ua
lit

y 
an

d 
te

m
pe

ra
tu

re
 c

on
tr

ol
. T

he
 v

en
ti

la
tio

n 
sy

st
em

 a
ls

o 
he

lp
s 

in
 m

ai
nt

ai
ni

ng
 th

e 
ra

di
ol

og
ic

al
 

co
nd

iti
on

s 
by

 p
re

ss
ur

e 
gr

ad
ie

nt
 a

nd
 u

se
 o

f 
ap

pr
op

ri
at

e 
fi

lt
er

s 
an

d 
ot

he
r 

re
la

te
d 

eq
ui

pm
en

t. 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
H

A
 

Pr
im

ar
y 

re
ac

to
r 

co
nt

ai
nm

en
t b

ui
ld

in
g 

H
V

A
C

 

T
he

 p
ri

m
ar

y 
re

ac
to

r 
co

nt
ai

nm
en

t b
ui

ld
in

g 
ve

nt
il

at
io

n 
sy

st
em

 
(3

.H
A

) 
pr

ov
id

es
 v

en
til

at
io

n,
 te

m
pe

ra
tu

re
, a

nd
 a

ir
 c

on
ta

m
in

at
io

n 
co

nt
ro

l i
n 

th
e 

re
ac

to
r 

bu
il

di
ng

 (
pr

im
ar

y 
co

nt
ai

nm
en

t i
n 

a 
PW

R
, 

or
 s

ec
on

da
ry

 c
on

ta
in

m
en

t i
n 

a 
B

W
R

, o
r 

pr
im

ar
y 

an
d 

se
co

nd
ar

y 
co

nt
ai

nm
en

ts
 in

 d
ou

bl
e 

co
nt

ai
nm

en
t p

la
nt

 d
es

ig
ns

 s
uc

h 
as

 
PH

W
R

s)
.  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

ai
r 

ha
nd

li
ng

 u
ni

ts
, v

al
ve

s,
 

da
m

pe
rs

, a
ct

ua
to

rs
, d

uc
tw

or
k,

 f
il

te
rs

 a
nd

 f
an

s.
  

1.
 

T
he

 r
ea

ct
or

 b
ui

ld
in

g 
fa

n 
co

ol
er

 u
ni

ts
 a

re
 in

cl
ud

ed
 in

 
(3

.H
A

);
  

2.
 

T
he

 b
ui

ld
in

g 
at

m
os

ph
er

ic
 

co
nd

iti
on

 m
on

ito
rs

 a
re

 
in

cl
ud

ed
 in

 (
3.

IE
) 

or
, i

f 
us

ed
 f

or
 r

ad
ia

ti
on

 
pr

ot
ec

tio
n 

pu
rp

os
es

, i
n 

(3
.I

H
);

  
3.

 
In

 s
om

e 
pl

an
t d

es
ig

ns
 th

e 
ve

nt
ila

tio
n 

sy
st

em
 a

ls
o 

ha
s 

a 
pr

es
su

re
 r

ed
uc

ti
on

 
(s

up
pr

es
si

on
) 

fu
nc

ti
on

. 
T

hi
s 

is
 in

cl
ud

ed
 in

 (
3.

H
A

).
  

3.
H

B
 

Pr
im

ar
y 

co
nt

ai
nm

en
t 

va
cu

um
 a

nd
 p

re
ss

ur
e 

re
li

ef
 

T
he

 p
ri

m
ar

y 
co

nt
ai

nm
en

t v
ac

uu
m

 a
nd

 p
re

ss
ur

e 
re

lie
f 

sy
st

em
 

(3
.H

B
) 

co
nt

ro
ls

 th
e 

pr
es

su
re

 in
 th

e 
co

nt
ai

nm
en

t v
es

se
l, 

i.e
. t

he
 

di
ff

er
en

tia
l p

re
ss

ur
e 

be
tw

ee
n 

th
e 

co
nt

ai
nm

en
t v

es
se

l a
nd

 e
ith

er
 

th
e 

ou
ts

id
e 

ai
r 

or
 th

e 
to

ru
s 

(w
et

w
el

l/
dr

yw
el

l)
.  

T
he

 m
ai

n 
co

m
po

ne
nt

s 
of

 th
is

 s
ys

te
m

 a
re

 p
en

et
ra

tio
ns

, v
ac

uu
m

 
br

ea
ke

rs
 c

on
ne

ct
ed

 to
 th

e 
ou

ts
id

e,
 d

ia
ph

ra
gm

s,
 d

am
pe

rs
, b

lo
w

-
ou

t p
an

el
s 

an
d 

va
lv

es
.  

1.
 

In
 B

W
R

s,
 th

is
 s

ys
te

m
 is

 
ca

lle
d 

th
e 

pr
im

ar
y 

co
nt

ai
nm

en
t r

el
ie

f 
sy

st
em

. 
T

hi
s 

sy
st

em
 p

ro
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ct
s 

th
e 

pr
im

ar
y 

co
nt
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nm

en
t f
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m
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ce
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g 
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e 

m
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te
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 p

re
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ur
e 

an
d 

pr
ev

en
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 b
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kf
lo

w
 o

f 
su

pp
re

ss
io

n 
po

ol
 (

to
ru

s)
 

w
at

er
 in

to
 th

e 
dr

yw
el

l. 
T

or
us

 w
et

w
el

l/
dr

yw
el

l 
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va
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re
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s 

ar
e 
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cl

ud
ed
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 (

3.
H

B
);

  
2.

 
R

ea
ct

or
 

bu
il

di
ng

/s
up

pr
es

si
on

 
ch

am
be

r 
va

cu
um

 b
re

ak
er

s 
ar

e 
in

cl
ud

ed
 in

 (
3.

D
B

);
  

3.
 

In
 P

W
R

s,
 th

is
 s

ys
te

m
 is

 
ca

lle
d 

th
e 

pr
es

su
re

 a
nd

 
va

cu
um

 r
el

ie
f 

sy
st

em
;  

4.
 

In
 P

H
W

R
s,

 th
e 

pr
es

su
re

 
re

lie
f 

fu
nc

tio
n 

to
 th

e 
va

cu
um

 b
ui

ld
in

g 
is

 
in

cl
ud

ed
 in

 (
3.

H
B

);
  

5.
 

T
he

 p
re

ss
ur

e 
re

lie
f 

an
d 

fi
lt

ra
tio

n 
sy

st
em

 f
or

 s
ev

er
e 

ac
ci

de
nt

 c
on

di
ti

on
s 

is
 

in
cl

ud
ed

 in
 (

3.
H

B
).

 

3.
H

C
 

Se
co

nd
ar

y 
co

nt
ai

nm
en

t 
re

ci
rc

ul
at

io
n,

 e
xh

au
st

 a
nd

 
ga

s 
tr

ea
tm

en
t (

in
cl

ud
in

g 
B

W
R

 s
ta

nd
by

 g
as

 
tr

ea
tm

en
t)

 

T
he

 s
ec

on
da

ry
 c

on
ta

in
m

en
t r

ec
ir

cu
la

ti
on

 e
xh

au
st

 a
nd

 g
as

 
tr

ea
tm

en
t s

ys
te

m
 (

3.
H

C
) 

co
nt

ro
ls

 th
e 

at
m

os
ph

er
e 

w
ith

in
 th

e 
an

nu
lu

s 
of

 d
ou

bl
e 

co
nt

ai
nm

en
t N

PP
s 

an
d 

m
ai

nt
ai

ns
 th

es
e 

an
nu

lu
s 

ar
ea

s 
or

 th
e 

se
co

nd
ar

y 
co

nt
ai

nm
en

t (
B

W
R

) 
at

 a
 n

eg
at

iv
e 

pr
es

su
re

 r
el

at
iv

e 
to

 th
e 

ou
ts

id
e 

at
m

os
ph

er
e.

 

C
om

po
ne

nt
s 

m
ai

nl
y 

in
cl

ud
e 

fa
ns

, d
uc

tw
or

k,
 d

am
pe

rs
, a

bs
ol

ut
e 

an
d 

ch
ar

co
al

 f
ilt

er
s 

an
d 

as
so

ci
at

ed
 e

qu
ip

m
en

t. 

1.
 

T
he

 e
m

er
ge

nc
y 

ga
s 

tr
ea

tm
en

t s
ys

te
m

 in
 P

W
R

s 
is

 in
cl

ud
ed

 in
 (

3.
H

C
);

  
2.

 
T

he
 s

ta
nd

by
 g

as
 tr

ea
tm

en
t 

sy
st

em
 in

 B
W

R
s 

is
 

in
cl

ud
ed

 in
 (

3.
H

C
);

  
3.

 
T

he
 s

ec
on

da
ry

 
co

nt
ai

nm
en

t r
ec

ir
cu

la
ti

on
 

an
d 

pu
rg

e 
sy

st
em

 in
 

PH
W

R
s 

is
 in

cl
ud

ed
 in

 
(3

.H
C

).
 

3.
H

D
 

D
ry

w
el

l o
r 

w
et

w
el

l H
V

A
C

 
an

d 
pu

rg
e 

in
er

tin
g 

(B
W

R
) 

T
he

 d
ry

w
el

l o
r 

w
et

w
el

l H
V

A
C

 a
nd

 p
ur

ge
 in

er
tin

g 
sy

st
em

 (
3.

H
D

) 
pr

ov
id

es
 v

en
til

at
io

n 
an

d 
te

m
pe

ra
tu

re
 c

on
tr

ol
 to

 th
e 

re
ac

to
r 

dr
yw

el
l a

nd
 r

ea
ct

or
 w

et
w

el
l/

su
pp

re
ss

io
n 

po
ol

 s
ys

te
m

 (
3.

S
A

).
  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

fa
ns

, h
ea

t e
xc

ha
ng

er
s,

 d
uc

tw
or

k 
an

d 
va

lv
es

 a
nd

 a
ct

ua
to

rs
.  

1.
 

T
he

 c
on

ta
in

m
en

t 
co

m
bu

st
ib

le
 g

as
 c

on
tr

ol
 

sy
st

em
 (

3.
D

F)
 is

 
in

de
pe

nd
en

t o
f 

th
is

 s
ys

te
m

; 
2.

 
T

he
 c

oo
li

ng
 w

at
er

 to
 th

e 
he

at
 e

xc
ha

ng
er

 u
se

d 
fo

r 
co

ol
in

g 
th

e 
co

nt
ai

nm
en

t 
at

m
os

ph
er

e 
is

 s
up

pl
ie

d 
by
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e 

co
m
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 c

oo
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g 
w

at
er

 s
ys

te
m

 (
3.

C
A

) 
or

 th
e 

ch
ill

ed
 w

at
er

-c
oo

li
ng

 
sy

st
em

 (
3.

H
N

).
  

3.
H

E
 

R
ea

ct
or

 o
r 

nu
cl

ea
r 

au
xi

li
ar

y 
bu

il
di

ng
 H

V
A

C
 

T
he

 r
ea

ct
or

/n
uc

le
ar

 a
ux

il
ia

ry
 b

ui
ld

in
g 

H
V

A
C

 s
ys

te
m

 (
3.

H
E

) 
pr

ov
id

es
 v

en
til

at
io

n 
an

d 
te

m
pe

ra
tu

re
 c

on
tr

ol
 to

 v
ar

io
us

 s
ec

ti
on

s 
of

 th
e 

re
ac

to
r/

nu
cl

ea
r 

au
xi

li
ar

y 
bu

il
di

ng
 (

3.
SC

).
  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

fa
ns

, d
uc

tw
or

k,
 a

ir
 h

an
dl

in
g 

un
its

, 
co

ol
in

g 
co

il
s,

 e
le

ct
ri

c 
he

at
er

s,
 f

ilt
er

s 
an

d 
du

ct
 h

an
ge

rs
 a

nd
 

su
pp

or
ts

.  

T
he

 c
oo

li
ng

 w
at

er
 f

or
 a

ir
 

ha
nd

lin
g 

un
it

s 
is

 s
up

pl
ie

d 
by

 
th

e 
ch

il
le

d 
w

at
er

 s
ys

te
m

 
(3

.H
N

).
 

3.
H

F 

C
on

tr
ol

 b
ui

ld
in

g 
H

V
A

C
 

(i
nc

lu
di

ng
 m

ai
n 

co
nt

ro
l 

ro
om

 H
V

A
C

) 

T
he

 c
on

tr
ol

 b
ui

ld
in

g 
H

V
A

C
 s

ys
te

m
 (

3.
H

F
) 

pr
ov

id
es

 v
en

til
at

io
n,

 
he

at
in

g 
an

d 
co

ol
in

g 
to

 th
e 

co
nt

ro
l b

ui
ld

in
g 

(3
.S

D
) 

in
cl

ud
in

g 
th

e 
m

ai
n 

co
nt

ro
l r

oo
m

 (
M

C
R

).
  

In
 c

as
e 

of
 f

ai
lu

re
 o

f 
th

e 
no

rm
al

 v
en

ti
la

ti
on

 s
ys

te
m

 to
 th

e 
M

C
R

, 
th

e 
ne

ce
ss

ar
y 

ve
nt

il
at

io
n 

re
qu

ir
em

en
t f

or
 p

er
so

nn
el

 o
cc

up
an

cy
 is

 
pr

ov
id

ed
 b

y 
an

 e
m

er
ge

nc
y/

su
rv

iv
al

 v
en

ti
la

ti
on

 s
ys

te
m

 a
nd

 th
is

 
sy

st
em

 is
 a

ls
o 

in
cl

ud
ed

 in
 (

3.
H

F)
. 

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

fa
ns

, d
uc

tw
or

k,
 a

ir
 h

an
dl

in
g 

un
its

, 
co

ol
in

g 
co

il
s,

 e
le

ct
ri

c 
he

at
er

s 
an

d 
fi

lte
rs

.  

N
on

e 

3.
H

G
 

Fu
el

 a
nd

 s
pe

nt
 f

ue
l 

bu
il

di
ng

s 
H

V
A

C
 

T
he

 f
ue

l a
nd

 s
pe

nt
 f

ue
l b

ui
ld

in
g 

H
V

A
C

 s
ys

te
m

 (
3.

H
G

) 
pr

ov
id

es
 

ve
nt

ila
tio

n 
an

d 
te

m
pe

ra
tu

re
 c

on
tr

ol
 to

 th
e 

fu
el

 a
nd

 s
pe

nt
 f

ue
l 

bu
il

di
ng

 (
3.

SF
).

 T
he

 s
ys

te
m

 a
ls

o 
fi

lt
er

s 
ai

r 
th

ro
ug

h 
ab

so
lu

te
 a

nd
 

ch
ar

co
al

 f
il

te
rs

 b
ef

or
e 

di
sc

ha
rg

e 
to

 th
e 

at
m

os
ph

er
e.

  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

fa
n 

m
ot

or
s,

 h
ea

te
rs

, a
ir

 h
an

dl
in

g 
un

it
s,

 f
ilt

er
s,

 d
uc

tw
or

k 
an

d 
pi

pe
s 

an
d 

pi
pe

/d
uc

t h
an

ge
rs

 a
nd

 
su

pp
or

ts
.  

T
he

 c
oo

li
ng

 w
at

er
 to

 th
e 

ai
r 

ha
nd

lin
g 

un
it

s 
is

 s
up

pl
ie

d 
by

 
th

e 
ch

il
le

d 
w

at
er

 s
ys

te
m

 
(3

.H
N

) 
or

 c
om

po
ne

nt
 c

oo
lin

g 
w

at
er

 s
ys

te
m

 (
3.

C
A

).
 

3.
H

H
 

T
ur

bi
ne

 b
ui

ld
in

g 
H

V
A

C
 

T
he

 tu
rb

in
e 

bu
ild

in
g 

H
V

A
C

 s
ys

te
m

 (
3.

H
H

) 
pr

ov
id

es
 v

en
til

at
io

n 
an

d 
te

m
pe

ra
tu

re
 c

on
tr

ol
 to

 th
e 

tu
rb

in
e 

bu
ild

in
g 

(S
G

).
  

T
he

 c
oo

li
ng

 w
at

er
 to

 th
e 

ai
r 

ha
nd

lin
g 

un
it

s 
is

 s
up

pl
ie

d 
by
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T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

ai
r 

ha
nd

li
ng

 u
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ts
, h

ea
te

rs
, 

du
ct

w
or

k,
 f

an
s,

 d
am

pe
rs

, v
al

ve
s,

 a
ct

ua
to

rs
, p

ip
es

 a
nd

 p
ip

e/
du

ct
 

ha
ng

er
s 

an
d 

su
pp

or
ts

.  

th
e 

ch
il

le
d 

w
at

er
 s

ys
te

m
 

(3
.H

N
).

 

3.
H

K
 

W
as

te
 m

an
ag

em
en

t 
bu

il
di

ng
 H

V
A

C
 

T
he

 w
as

te
 m

an
ag

em
en

t b
ui

ld
in

g 
H

V
A

C
 s

ys
te

m
 (

3.
H

K
) 

pr
ov

id
es

 
ve

nt
ila

tio
n,

 c
oo

li
ng

, h
ea

ti
ng

 a
nd

 a
ir

 c
on

ta
m

in
at

io
n 

co
nt

ro
l t

o 
th

e 
w

as
te

 m
an

ag
em

en
t b

ui
ld

in
g 

(3
.S

H
).

  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

fa
ns

, d
uc

tw
or

k,
 d

uc
t h

an
ge

rs
, a

ir
 

ha
nd

lin
g 

un
it

s,
 h

ea
te

rs
, p

um
ps

, v
al

ve
s 

an
d 

ac
tu

at
or

s.
  

T
he

 c
oo

li
ng

 w
at

er
 to

 th
e 

ai
r 

ha
nd

lin
g 

un
it

s 
is

 s
up

pl
ie

d 
by

 
th

e 
ch

il
le

d 
w

at
er

 s
ys

te
m

 
(3

.H
N

).
 

3.
H

M
 

M
is

ce
lla

ne
ou

s 
st

ru
ct

ur
es

 
H

V
A

C
 (

la
bo

ra
to

ri
es

, 
st

or
ag

e,
 e

tc
.)

 

T
he

 m
is

ce
lla

ne
ou

s 
st

ru
ct

ur
es

 H
V

A
C

 s
ys

te
m

 (
3.

H
M

) 
co

ol
s,

 h
ea

ts
 

or
 v

en
til

at
es

 a
ll 

st
ru

ct
ur

es
 n

ot
 s

pe
ci

fi
ca

ll
y 

id
en

ti
fi

ed
 w

it
h 

ot
he

r 
ve

nt
ila

tio
n 

sy
st

em
s 

(3
.H

A
 to

 3
.H

K
).

  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

ex
ha

us
t f

an
s,

 a
ir

 c
on

di
tio
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ng

 
un

it
s,

 a
ir

 h
an

dl
in

g 
un

it
s,

 d
uc

tw
or

k,
 v

al
ve

s 
an

d 
ac

tu
at

or
s,

 
da

m
pe

rs
, p

ip
es

 a
nd

 p
ip

e/
du

ct
 h

an
ge

rs
 a

nd
 s

up
po

rt
s.

 

N
on

e 

3.
H

N
 

C
hi

lle
d 

w
at

er
 

T
he

 c
hi

lle
d 

w
at

er
 s

ys
te

m
 (

3.
H

N
) 

pr
ov

id
es

 c
hi

ll
ed

 w
at

er
 to

 
va

ri
ou

s 
ai

r 
co

ol
in

g 
co

il
s 

in
 th

e 
ve

nt
il

at
io

n 
sy

st
em

s 
of

 th
e 

dr
yw

el
l 

or
 w

et
w

el
l (

3.
H

D
) 

re
ac

to
r 

or
 n

uc
le

ar
 a

ux
ili

ar
y 

bu
ild

in
g 

(3
.H

E
) 

co
nt

ro
l b

ui
ld

in
g 

(3
.H

F
) 

fu
el

 h
an

dl
in

g 
bu

il
di

ng
 (

3.
H

G
) 

th
e 

tu
rb

in
e 

bu
il

di
ng

 (
3.

H
H

) 
an

d 
w

as
te

 m
an

ag
em

en
t b

ui
ld

in
g 

(3
.H

K
).

 

T
he

 m
ai

n 
co

m
po

ne
nt

s 
ar

e 
pu

m
ps

, m
ot

or
s,

 v
al

ve
s 

an
d 

ac
tu

at
or

s,
 

w
at

er
 c

hi
ll

er
 p

ac
ka

ge
s,

 ta
nk

s,
 c

oo
li

ng
 c

oi
ls

, i
ns

ul
at

io
n,

 p
ip

es
 a

nd
 

pi
pe

 s
up

po
rt

s 
an

d 
ha

ng
er

s.
  

N
on

e 

3.
H

P 

Pl
an

t s
ta

ck
 

E
xh

au
st

 a
ir

 f
ro

m
 v

ar
io

us
 b

ui
ld

in
g 

ve
nt

il
at

io
n 

sy
st

em
s 

is
 c

ol
le

ct
ed

 
an

d 
di

sc
ha

rg
ed

 th
ro

ug
h 

a 
co

m
m

on
 p

la
nt

 s
ta

ck
 (

3.
H

P
) 

to
 th

e 
at

m
os

ph
er

e.
  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

th
e 

st
ac

k,
 d

uc
tw

or
k 

an
d 

su
pp

or
ts

.  

T
he

 r
ad

ia
tio

n 
m

on
ito

ri
ng

 
sy

st
em

 u
se

d 
in

 th
e 

pl
an

t s
ta

ck
 

is
 in

cl
ud

ed
 in

 (
3.

IH
).
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3.
H

Q
 

E
m

er
ge

nc
y 

ge
ne

ra
to

r 
bu

il
di

ng
 H

V
A

C
 

E
m

er
ge

nc
y 

ge
ne

ra
to

rs
 (

di
es

el
, g

as
) 

pr
ov

id
e 

es
se

nt
ia

l e
le

ct
ri

ca
l 

po
w

er
 s

up
pl

y 
to

 s
af

et
y 

sy
st

em
s 

an
d 

it
em

s 
im

po
rt

an
t t

o 
sa

fe
ty

 in
 

ca
se

 o
f 

fa
ilu

re
 o

f 
th

e 
no

rm
al

 p
ow

er
 s

up
pl

y.
 T

he
 e

m
er

ge
nc

y 
ge

ne
ra

to
r 

bu
il

di
ng

 H
V

A
C

 (
3.

H
Q

),
 in

de
pe

nd
en

t o
f 

ot
he

r 
bu

ild
in

g 
ve

nt
ila

tio
n,

 is
 u

se
d 

to
 m

ai
nt

ai
n 

th
e 

ar
ea

 te
m

pe
ra

tu
re

s.
 T

hi
s 

H
V

A
C

 is
 s

ta
rt

ed
 a

ut
om

at
ic

al
ly

 a
lo

ng
 w

ith
 th

e 
ge

ne
ra

to
rs

. 

N
on

e 

3.
H

R
 

Se
is

m
ic

/b
un

ke
re

d 
em

er
ge

nc
y 

co
nt

ro
l b

ui
ld

in
g 

H
V

A
C

 

In
 c

as
e 

of
 in

ha
bi

ta
bi

li
ty

 o
f 

th
e 

M
C

R
, t

he
 m

in
im

um
 s

af
et

y 
fu

nc
ti

on
s 

ar
e 

ac
co

m
pl

is
he

d 
fr

om
 th

e 
em

er
ge

nc
y 

co
nt

ro
l b

ui
ld

in
g.

 
T

he
 H

V
A

C
 o

f 
th

is
 b

ui
ld

in
g 

(3
.H

R
) 

is
 p

ro
vi

de
d 

by
 a

 s
ep

ar
at

e 
se

t 
of

 e
qu

ip
m

en
t i

nc
lu

di
ng

 f
an

s,
 f

ilt
er

s,
 d

uc
tw

or
k,

 d
am

pe
rs

 a
nd

 
re

la
te

d 
eq

ui
pm

en
t. 

N
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L
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0.
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O
D

IN
G
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IE

L
D
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: I
N

ST
R

U
M

E
N

T
A

T
IO

N
 A

N
D

 C
O

N
T

R
O

L
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I&
C

) 
S

Y
S

T
E

M
S

 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
I 

In
st

ru
m

en
ta

ti
on

 a
nd

 c
on

tr
ol

 (
I&

C
) 

sy
st

em
s 

In
st

ru
m

en
ta

ti
on

 a
nd

 c
on

tr
ol

 (
I&

C
) 

sy
st

em
s 

ar
e 

im
po

rt
an

t t
o 

sa
fe

ty
, p

ar
tic

ul
ar

ly
 if

 a
 m

al
fu

nc
tio

n 
or

 f
ai

lu
re

 c
ou

ld
 le

ad
 to

 r
ad

ia
ti

on
 

ex
po

su
re

 o
f 

si
te

 p
er

so
nn

el
 o

r 
th

e 
pu

bl
ic

. E
xa

m
pl

es
 o

f 
su

ch
 I

&
C

 s
ys

te
m

s 
ar

e:
 

 
T

he
 r

ea
ct

or
 p

ro
te

ct
io

n 
sy

st
em

s;
 

 
R

ea
ct

or
 c

on
tr

ol
 s

ys
te

m
s;

 
 

Sy
st

em
s 

to
 m

on
it

or
 a

nd
 c

on
tr

ol
 n

or
m

al
 r

ea
ct

or
 c

oo
li

ng
; 

 
Sy

st
em

s 
to

 m
on

it
or

 a
nd

 c
on

tr
ol

 e
m

er
ge

nc
y 

po
w

er
 s

up
pl

ie
s;

 
 

C
on

ta
in

m
en

t i
so

la
tio

n 
sy

st
em

s.
 

 I&
C

 S
ys

te
m

s 
pr

ov
id

e 
pr

ot
ec

ti
on

, c
on

tr
ol

, m
on

it
or

in
g 

an
d 

di
sp

la
y 

an
d 

te
st

in
g 

of
 s

af
et

y 
fu

nc
tio

ns
. T

he
y 

m
ay

 b
e 

ei
th

er
 a

na
lo

gu
e 

or
 

di
gi

ta
l s

ys
te

m
s 

or
 a

 m
ix

tu
re

 o
f 

bo
th

 (
hy

br
id

).
 

T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
I.

1 

A
na

lo
g 

I&
C

 s
ys

te
m

s 
A

ll
 in

st
ru

m
en

t a
nd

 c
on

tr
ol

 s
ys

te
m

s 
th

at
 u

se
 a

 c
on

ti
nu

ou
s 

va
ri

ab
le

 
si

gn
al

 a
nd

 r
an

ge
 o

f 
va

lu
es

 to
 r

ep
re

se
nt

 th
e 

in
fo

rm
at

io
n 

di
sp

la
ye

d 
ar

e 
an

al
og

ue
. T

hi
s 

co
de

 w
ou

ld
 b

e 
us

ed
 a

lo
ng

 w
it

h 
ot

he
r 

co
de

s 
in

 
th

is
 s

ec
tio

n 
th

at
 id

en
tif

ie
s 

th
e 

sy
st

em
 th

at
 f

ai
ls

 o
r 

m
al

fu
nc

tio
ns

. 

N
on

e 

3.
I.

2 

D
ig

ita
l I

&
C

 s
ys

te
m

s 
A

ll
 in

st
ru

m
en

t a
nd

 c
on

tr
ol

 s
ys

te
m

s 
th

at
 u

se
 d

is
cr

et
e 

di
sc

on
tin

uo
us

 
va

lu
es

 to
 r

ep
re

se
nt

 th
e 

in
fo

rm
at

io
n 

di
sp

la
ye

d 
ar

e 
di

gi
ta

l. 
T

hi
s 

co
de

 
w

ou
ld

 b
e 

us
ed

 a
lo

ng
 w

ith
 o

th
er

 c
od

es
 in

 th
is

 s
ec

ti
on

 th
at

 id
en

tif
ie

s 
th

e 
sy

st
em

 th
at

 f
ai

ls
 o

r 
m

al
fu

nc
tio

ns
. 

N
on

e 

3.
IA

 

Pl
an

t/
pr

oc
es

s 
co

m
pu

te
r 

(i
nc

lu
di

ng
 m

ai
n 

an
d 

au
xi

lia
ry

 c
om

pu
te

rs
) 

T
he

 p
ur

po
se

 o
f 

th
e 

pl
an

t/p
ro

ce
ss

 c
om

pu
te

r 
sy

st
em

 (
3.

IA
) 

is
 to

 
pr

ov
id

e 
a 

qu
ic

k 
an

d 
ac

cu
ra

te
 d

et
er

m
in

at
io

n 
of

 p
la

nt
 p

er
fo

rm
an

ce
 

by
 m

on
it

or
in

g,
 c

al
cu

la
tin

g,
 s

to
ri

ng
 a

nd
 r

et
ri

ev
in

g 
in

fo
rm

at
io

n 
co

lle
ct

ed
 f

ro
m

 p
la

nt
 in

st
ru

m
en

ta
ti

on
 a

nd
 a

la
rm

s.
 

R
ea

ct
or

 c
on

tr
ol

 a
nd

 r
ea

ct
or

 
pr

ot
ec

tio
n 

ar
e 

in
cl

ud
ed

 in
 (

3.
IK

) 
an

d 
(3

.I
N

),
 r

es
pe

ct
iv

el
y.
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D
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N
ot

es
 

3.
IB

 

Fi
re

 d
et

ec
ti

on
 

T
he

 f
ir

e 
de

te
ct

io
n 

sy
st

em
 (

3.
IB

) 
pr

ov
id

es
 a

n 
ev

en
t r

ec
or

di
ng

 a
nd

 
an

nu
nc

ia
ti

on
 s

ys
te

m
 f

or
 f

ir
e 

al
ar

m
s.

 T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 
of

 f
ir

e 
de

te
ct

or
s,

 a
la

rm
s,

 a
nn

un
ci

at
io

ns
 a

nd
 d

is
pl

ay
 a

nd
 r

ec
or

di
ng

 
de

vi
ce

s.
  

T
he

 f
ir

e 
pr

ot
ec

ti
on

 s
ys

te
m

 is
 

in
cl

ud
ed

 in
 (

3.
K

H
).

 

3.
IC

 

E
nv

ir
on

m
en

t m
on

it
or

in
g  

T
he

 e
nv

ir
on

m
en

t m
on

ito
ri

ng
 s

ys
te

m
 (

3.
IC

) 
pr

ov
id

es
 

m
et

eo
ro

lo
gi

ca
l i

nf
or

m
at

io
n 

of
 p

la
nt

 s
it

e 
at

m
os

ph
er

ic
 c

on
di

ti
on

s 
an

d 
de

te
ct

s,
 r

ec
or

ds
 a

nd
 a

nn
un

ci
at

es
 th

e 
pr

es
en

ce
 o

f 
ha

za
rd

ou
s 

ga
se

s 
an

d 
th

e 
ra

di
ol

og
ic

al
 c

on
di

ti
on

s 
on

 th
e 

si
te

. 

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

ga
s 

de
te

ct
or

s,
 r

ec
or

di
ng

 d
ev

ic
es

, 
al

ar
m

s 
an

d 
an

nu
nc

ia
to

rs
, o

th
er

 m
is

ce
lla

ne
ou

s 
ha

rd
w

ar
e,

 r
em

ot
e 

se
ns

or
s,

 s
ig

na
l b

ox
es

, i
ns

tr
um

en
t r

ac
ks

 w
ith

 a
ss

oc
ia

te
d 

el
ec

tr
on

ic
 

eq
ui

pm
en

t a
nd

 m
et

eo
ro

lo
gi

ca
l t

ow
er

s 
w

ith
 in

st
ru

m
en

ta
ti

on
. 

N
on

e 

3.
ID

 

T
ur

bi
ne

 g
en

er
at

or
 

in
st

ru
m

en
ta

ti
on

 a
nd

 
co

nt
ro

l 

T
he

 tu
rb

in
e 

ge
ne

ra
to

r 
in

st
ru

m
en

ta
ti

on
 a

nd
 c

on
tr

ol
 s

ys
te

m
 (

3.
ID

) 
pr

ov
id

es
 a

ll 
m

on
ito

ri
ng

 a
nd

 c
on

tr
ol

 f
or

 c
on

tin
uo

us
 o

pe
ra

tio
n 

of
 

th
e 

tu
rb

in
e 

ge
ne

ra
to

r 
(3

.F
B

).
 T

hi
s 

in
cl

ud
es

 s
pe

ed
/l

oa
d 

co
nt

ro
l, 

re
gu

la
tio

n 
of

 th
e 

m
ag

ne
ti

c 
fi

el
d 

in
 th

e 
ro

to
r 

of
 th

e 
m

ai
n 

ge
ne

ra
to

r 
(c

on
tr

ol
 o

f 
th

e 
ex

ci
te

r)
 a

nd
 th

e 
el

ec
tr

o-
hy

dr
au

li
c 

co
nt

ro
l s

ys
te

m
.  

T
he

 s
ys

te
m

's
 c

om
po

ne
nt

s 
in

cl
ud

e 
al

l i
ns

tr
um

en
ta

ti
on

, c
on

tr
ol

s 
an

d 
w

ir
in

g.
 

N
on

e 

3.
IE

 

Pl
an

t a
nd

 p
ro

ce
ss

 
m

on
it

or
in

g 
(i

nc
lu

di
ng

 
m

ai
n 

an
d 

re
m

ot
e/

su
pp

le
m

en
ta

ry
 

co
nt

ro
l r

oo
m

 e
qu

ip
m

en
t 

an
d 

va
ri

ou
s 

re
m

ot
e 

co
nt

ro
l f

un
ct

io
ns

) 

T
he

 p
la

nt
/p

ro
ce

ss
 m

on
it

or
in

g 
sy

st
em

 (
3.

IE
) 

in
cl

ud
in

g 
th

e 
w

ho
le

 
pa

ne
l s

ys
te

m
 o

f 
th

e 
co

nt
ro

l r
oo

m
, a

cq
ui

re
s 

da
ta

 f
ro

m
 th

e 
pl

an
t. 

It
 

pr
ov

id
es

 c
al

cu
la

ti
on

 lo
gs

, t
re

nd
s 

an
d 

hi
st

or
ic

al
 d

at
a 

w
ith

ou
t a

ny
 

au
to

m
at

ic
 c

on
tr

ol
 o

r 
pr

ot
ec

tiv
e 

ac
tio

n.
 T

he
 p

la
nt

 m
on

ito
ri

ng
 

sy
st

em
 a

ls
o 

in
cl

ud
es

 th
e 

vi
br

at
io

n 
m

on
ito

ri
ng

 o
r 

lo
os

e 
pa

rt
 

m
on

it
or

in
g 

sy
st

em
 w

it
hi

n 
th

e 
pr

im
ar

y 
co

ol
an

t p
re

ss
ur

e 
bo

un
da

ry
. 

T
hi

s 
sy

st
em

 c
on

si
st

s 
of

 d
is

pl
ay

 a
nd

 r
ec

or
di

ng
 d

ev
ic

es
, o

pe
ra

to
r 

in
te

rf
ac

e 
ha

rd
w

ar
e,

 v
es

se
l m

ou
nt

ed
 s

en
so

rs
, c

ha
rg

e 
co

nv
er

te
rs

, 
lo

gi
c 

co
nt

ro
l a

nd
 m

is
ce

ll
an

eo
us

 in
st

ru
m

en
ta

ti
on

 a
nd

 e
qu

ip
m

en
t 

no
t c

ov
er

ed
 b

y 
ot

he
r 

co
de

s 
in

 (
3.

I)
.  

1.
 

In
di

vi
du

al
 in

di
ca

ti
on

 p
an

el
s 

ar
e 

no
t i

nc
lu

de
d 

in
 (

3.
IE

).
 

T
he

se
 p

an
el

s 
ar

e 
in

cl
ud

ed
 in

 
th

e 
cl

os
es

t r
el

at
ed

 c
od

e;
  

2.
 

R
ad

ia
ti

on
 m

on
it

or
s,

 
in

cl
ud

in
g 

po
st

-a
cc

id
en

t 
ra

di
at

io
n 

m
on

it
or

s,
 a

re
 

in
cl

ud
ed

 in
 (

3.
IH

).
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3.
IF

 

In
-c

or
e 

an
d 

ex
-c

or
e 

ne
ut

ro
n 

m
on

it
or

in
g 

(i
nc

lu
di

ng
 B

W
R

 r
ea

ct
or

 
st

ab
il

it
y 

m
on

it
or

in
g)

 

T
hi

s 
sy

st
em

 c
on

si
st

s 
of

 a
n 

in
-c

or
e 

nu
cl

ea
r 

in
st

ru
m

en
ta

tio
n 

su
bs

ys
te

m
 a

nd
 a

n 
ex

-c
or

e 
nu

cl
ea

r 
in

st
ru

m
en

ta
tio

n 
su

bs
ys

te
m

.  

(a
) 

In
-c

or
e 

in
st

ru
m

en
ta

tio
n 

su
bs

ys
te

m
  

T
he

 in
-c

or
e 

nu
cl

ea
r 

in
st

ru
m

en
ta

tio
n 

su
bs

ys
te

m
 p

ro
vi

de
s 

in
fo

rm
at

io
n 

on
 th

e 
ne

ut
ro

n 
fl

ux
 d

is
tr

ib
ut

io
n 

us
ed

 f
or

 f
lu

x 
ti

lt
 c

on
tr

ol
 a

nd
 lo

ca
l p

ow
er

 m
on

it
or

in
g/

co
nt

ro
l. 

Sp
ec

ia
l 

ne
ut

ro
n 

m
on

it
or

in
g 

pr
ov

id
ed

 f
or

 lo
w

-p
ow

er
 p

hy
si

cs
 

ex
pe

ri
m

en
ts

, r
ef

ue
lli

ng
 a

nd
 c

ri
ti

ca
li

ty
 te

st
s 

is
 a

ls
o 

in
cl

ud
ed

 in
 (

3.
IF

).
 

T
he

 m
ai

n 
co

m
po

ne
nt

s 
of

 th
is

 s
ys

te
m

 a
re

 n
eu

tr
on

 d
et

ec
to

rs
 

(i
nc

lu
di

ng
 s

el
f-

po
w

er
ed

),
 s

ta
bi

li
ty

 m
on

ito
ri

ng
 

in
st

ru
m

en
ta

ti
on

, h
el

ic
al

 d
ri

ve
 c

ab
le

, s
ea

l t
ab

le
, h

ig
h 

pr
es

su
re

 s
ea

ls
, i

so
la

tio
n 

va
lv

es
, r

ot
ar

y 
tr

an
sf

er
, d

ri
ve

 
w

he
el

, d
ri

ve
 m

ot
or

, s
to

ra
ge

 r
ee

l, 
th

im
bl

es
, i

nt
er

fa
ce

 
ha

rd
w

ar
e 

an
d 

re
la

te
d 

eq
ui

pm
en

t. 

(b
) 

 
E

x-
co

re
 in

st
ru

m
en

ta
ti

on
 s

ub
sy

st
em

  

T
he

 e
x-

co
re

 n
uc

le
ar

 in
st

ru
m

en
ta

ti
on

 s
ub

sy
st

em
 m

on
ito

rs
 

th
e 

ne
ut

ro
n 

fl
ux

 o
ut

si
de

 th
e 

re
ac

to
r 

ve
ss

el
 a

t a
ll

 c
on

di
tio

ns
 

fr
om

 s
hu

td
ow

n 
to

 f
ul

l p
ow

er
 o

r 
ov

er
-p

ow
er

 e
xc

ur
si

on
s.

 
T

he
se

 in
st

ru
m

en
ts

 a
re

 a
ls

o 
us

ed
 f

or
 r

ea
ct

or
 p

ow
er

 
m

on
it

or
in

g 
an

d/
or

 f
or

 r
ea

ct
or

 p
ro

te
ct

io
n.

  

T
he

 m
ai

n 
co

m
po

ne
nt

s 
in

cl
ud

ed
 in

 th
is

 s
ub

sy
st

em
 a

re
 

de
te

ct
or

s 
an

d 
re

la
te

d 
el

ec
tr

ic
 c

ir
cu

its
 a

nd
 w

ir
in

g.
  

E
le

ct
ri

c 
po

w
er

 f
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s)

 f
ro

m
 th

e 
re

ac
to

r 
co

ol
an

t s
ys

te
m

, 
re

ci
rc

ul
at

in
g 

w
at

er
 s

ys
te

m
, s

te
am

 p
ow

er
 c

on
ve

rs
io

n 
sy

st
em

, a
nd

 
re

la
te

d 
sy

st
em

s 
fo

r 
ch

em
ic

al
 a

nd
 r

ad
io

lo
gi

ca
l a

na
ly

se
s.

  

T
he

 s
ys

te
m

 m
ai

nl
y 

co
ns

is
ts

 o
f 

sa
m

pl
e 

no
zz

le
s,

 p
ip

es
, v

al
ve

s 
an

d 
sa

m
pl

e 
st

at
io

ns
.  

N
on

e 

3.
K

C
 

C
on

tr
ol

 a
nd

 s
er

vi
ce

 a
ir

 
(n

on
-e

ss
en

tia
l)

 a
nd

 
co

m
pr

es
se

d 
ga

s 

T
he

 c
on

tr
ol

 a
nd

 s
er

vi
ce

 a
ir

 a
nd

 c
om

pr
es

se
d 

ga
s 

sy
st

em
 (

3.
K

C
) 

m
ay

 c
on

si
st

 o
f 

th
e 

fo
ll

ow
in

g 
tw

o 
sy

st
em

s:
  

(a
) 

T
he

 c
on

tr
ol

 a
nd

 s
er

vi
ce

 a
ir

 s
ys

te
m

 w
hi

ch
 p

ro
vi

de
s 

dr
y,

 
fi

lt
er

ed
 a

ir
 to

 c
om

po
ne

nt
s 

th
at

 a
re

 n
ot

 im
po

rt
an

t t
o 

sa
fe

ty
. 

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 in
cl

ud
e 

in
ta

ke
 f

ilt
er

s,
 a

ir
 

co
m

pr
es

so
rs

, a
ft

er
 c

oo
le

rs
, r

ec
ei

ve
r 

ta
nk

s,
 d

ry
er

s,
 v

al
ve

s 
an

d 
ac

tu
at

or
s 

an
d 

pi
pe

s 
an

d 
pi

pe
 h

an
ge

rs
;  

(b
) 

T
he

 c
om

pr
es

se
d 

ga
s 

sy
st

em
 w

hi
ch

 s
up

pl
ie

s 
co

m
pr

es
se

d 
ga

se
s 

(n
itr

og
en

, h
yd

ro
ge

n,
 e

tc
.)

 f
or

 s
af

et
y 

re
la

te
d 

fu
nc

tio
ns

 
an

d 
fo

r 
th

os
e 

th
at

 a
re

 n
ot

 s
af

et
y 

re
la

te
d.

  
C

om
po

ne
nt

s 
fo

r 
th

is
 s

ys
te

m
 m

ai
nl

y 
in

cl
ud

e 
ga

s 
cy

lin
de

rs
, v

al
ve

 
ba

nk
s,

 c
om

pr
es

so
rs

, d
ry

er
s,

 f
ilt

er
s,

 c
oo

le
rs

, v
al

ve
s 

an
d 

ac
tu

at
or

s,
 

pi
pe

s 
an

d 
pi

pe
 h

an
ge

rs
.  

1.
 

T
he

 c
om

pr
es

se
d 

ai
r 

to
 

co
m

po
ne

nt
s 

im
po

rt
an

t t
o 

sa
fe

ty
 is

 in
cl

ud
ed

 in
 

(3
.C

C
);

  
2.

 
E

le
ct

ri
c 

po
w

er
 to

 th
is

 
sy

st
em

 is
 in

cl
ud

ed
 in

 
(3

.E
C

).
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
K

D
 

D
em

in
er

al
iz

ed
 w

at
er

 
T

he
 d

em
in

er
al

iz
ed

 w
at

er
 s

ys
te

m
 (

3.
K

D
) 

se
rv

es
 a

s 
th

e 
so

ur
ce

 f
or

 
al

l d
em

in
er

al
iz

ed
 m

ak
e-

up
 w

at
er

.  

C
om

po
ne

nt
s 

fo
r 

th
is

 s
ys

te
m

 m
ai

nl
y 

in
cl

ud
e 

ca
ti

on
 a

nd
 a

ni
on

 
re

m
ov

al
 ta

nk
s,

 c
he

m
ic

al
 s

to
ra

ge
 ta

nk
s,

 w
at

er
 s

to
ra

ge
 ta

nk
s,

 
de

ga
si

fi
es

, r
es

in
 tr

ap
s,

 p
um

ps
, v

al
ve

s 
an

d 
ac

tu
at

or
s,

 p
ip

es
 a

nd
 

pi
pe

 s
up

po
rt

s 
an

d 
ha

ng
er

s.
  

T
he

 p
ri

m
ar

y 
co

ol
an

t p
ur

if
yi

ng
 

sy
st

em
 is

 n
ot

 in
cl

ud
ed

 in
 

(3
.K

D
).

 F
or

 B
W

R
s 

it
 is

 
in

cl
ud

ed
 in

 (
3.

W
K

),
 f

or
 P

W
R

, 
G

C
R

 a
nd

 A
G

R
 it

 is
 in

cl
ud

ed
 in

 
(3

.B
F)

.  

3.
K

E
 

M
at

er
ia

l a
nd

 e
qu

ip
m

en
t 

ha
nd

lin
g 

M
at

er
ia

l a
nd

 e
qu

ip
m

en
t h

an
dl

in
g 

(3
.K

E
) 

in
cl

ud
es

 a
ll 

ho
is

ts
, 

cr
an

es
, e

le
va

to
rs

, p
la

tf
or

m
s/

sc
af

fo
ld

in
g,

 a
nd

 m
is

ce
ll

an
eo

us
 

m
ac

hi
ne

ry
 u

se
d 

fo
r 

ge
ne

ra
l m

ai
nt

en
an

ce
 w

or
k 

to
 lo

ad
, u

nl
oa

d,
 

tr
an

sp
or

t, 
ha

nd
le

, e
re

ct
 a

nd
 d

is
m

an
tle

 m
at

er
ia

l a
nd

 e
qu

ip
m

en
t o

n 
th

e 
pl

an
t s

it
e.

 

M
ob

il
e 

cr
an

es
, h

oi
st

s,
 a

nd
 

ot
he

r 
si

m
il

ar
 e

qu
ip

m
en

t a
re

 
al

so
 in

cl
ud

ed
 in

 (
3.

K
E

).
 

3.
K

G
 

N
uc

le
ar

 f
ue

l h
an

dl
in

g 
an

d 
st

or
ag

e 
(i

nc
lu

di
ng

 b
ot

h 
fr

es
h 

an
d 

sp
en

t f
ue

l)
 

T
he

 m
ac

hi
ne

s 
an

d 
eq

ui
pm

en
t n

ec
es

sa
ry

 f
or

 lo
ad

in
g,

 h
an

dl
in

g 
an

d 
ta

ki
ng

 o
ut

 th
e 

ne
w

 o
r 

sp
en

t f
ue

l a
ss

em
bl

ie
s 

ar
e 

in
cl

ud
ed

 in
 

(3
.K

G
).

 T
he

 e
qu

ip
m

en
t f

or
 s

to
ri

ng
 th

e 
ne

w
 o

r 
sp

en
t f

ue
l 

as
se

m
bl

ie
s 

an
d 

co
nt

ro
l a

ss
em

bl
ie

s 
in

 th
e 

sp
en

t f
ue

l p
oo

l a
nd

 
ha

nd
lin

g 
eq

ui
pm

en
t f

or
 s

pe
nt

 f
ue

l t
ra

ns
po

rt
 in

 c
as

ks
 a

re
 a

ls
o 

in
cl

ud
ed

 in
 (

3.
K

G
).

 

N
on

e 

3.
K

H
 

Fi
re

 p
ro

te
ct

io
n 

T
he

 f
ir

e 
pr

ot
ec

ti
on

 s
ys

te
m

 (
3.

K
H

) 
se

rv
es

 to
 c

on
tr

ol
 a

nd
 

ex
tin

gu
is

h 
fi

re
s.

  
1.

 
T

he
 s

ou
rc

e 
of

 w
at

er
 f

or
 th

e 
fi

re
 s

ys
te

m
 is

 in
cl

ud
ed

 in
 

(3
.F

N
);

  
2.

 
T

he
 f

ir
e 

de
te

ct
io

n 
sy

st
em

 
is

 in
cl

ud
ed

 in
 (

3.
IB

).
  

3.
K

P 

C
he

m
ic

al
 a

dd
it

iv
e 

in
je

ct
io

n 
T

he
 c

he
m

ic
al

 a
dd

it
iv

e 
in

je
ct

io
n 

sy
st

em
 (

3.
K

P)
 s

to
re

s,
 tr

an
sf

er
s 

an
d 

in
je

ct
s 

sp
ec

ia
l c

he
m

ic
al

s 
(a

m
m

on
iu

m
 h

yd
ro

xi
de

, h
yd

ra
zi

ne
, 

so
di

um
 h

yp
oc

hl
or

it
e,

 e
tc

.)
 to

 p
re

ve
nt

 c
or

ro
si

on
 a

nd
 f

ou
li

ng
.  

T
he

 m
ai

n 
co

m
po

ne
nt

s 
ar

e 
pu

m
ps

, m
ot

or
s,

 v
al

ve
s 

an
d 

ac
tu

at
or

s,
 

ta
nk

s,
 c

ab
le

s 
an

d 
as

so
ci

at
ed

 p
ip

es
,  

B
or

ic
 a

ci
d 

in
je

ct
io

n 
is

 in
cl

ud
ed

 
in

 (
3.

B
F)

. 
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L
D
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.S

: S
T

R
U

C
T

U
R

A
L

 S
Y

S
T

E
M

S 

C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

3.
S 

St
ru

ct
ur

al
 s

ys
te

m
s 

St
ru

ct
ur

al
 s

ys
te

m
s 

w
it

hi
n 

th
es

e 
co

de
s 

ar
e 

th
e 

sh
el

ls
/b

ui
ld

in
gs

, w
al

ls
, c

ei
li

ng
s,

 f
lo

or
s,

 s
up

po
rt

s,
 jo

is
ts

 a
nd

 o
th

er
 s

im
il

ar
 s

tr
uc

tu
ra

l 
co

m
po

ne
nt

s.
 

A
ny

 p
ro

ce
ss

 e
qu

ip
m

en
t a

nd
 p

ip
es

 w
it

h 
as

so
ci

at
ed

 h
an

ge
rs

, s
up

po
rt

s,
 s

nu
bb

er
s,

 in
su

la
ti

on
, e

le
ct

ri
ca

l p
en

et
ra

ti
on

s,
 h

ea
tin

g 
ve

nt
ila

tio
n 

or
 a

ir
 c

on
di

ti
on

in
g,

 d
uc

tw
or

k 
an

d 
ca

bl
e 

tr
ay

s 
in

 th
e 

bu
ild

in
gs

 a
re

 n
ot

 in
cl

ud
ed

 in
 th

es
e 

co
de

s.
 

 T
h

is
 c

od
e 

is
 n

ot
 in

te
nd

ed
 t

o 
be

 a
pp

lie
d 

to
 a

 r
ep

or
t.

 U
se

 o
ne

 o
f 

it
s 

su
b

co
de

s.
 

3.
SA

 
Pr

im
ar

y 
re

ac
to

r 
co

nt
ai

nm
en

t b
ui

ld
in

g 
T

he
 p

ri
m

ar
y 

re
ac

to
r 

co
nt

ai
nm

en
t b

ui
ld

in
g 

(3
.S

A
) 

ho
us

es
 

th
e 

pr
im

ar
y 

st
ru

ct
ur

al
 s

ys
te

m
s 

en
cl

os
in

g 
th

e 
re

ac
to

r 
in

st
al

la
ti

on
 o

r 
th

e 
m

ai
n 

pa
rt

s 
of

 it
 w

hi
ch

 c
on

fi
ne

 th
e 

ra
di

oa
ct

iv
e 

m
at

er
ia

l r
el

ea
se

d 
du

ri
ng

 a
 L

O
C

A
.  

1.
 

Fo
r 

P
W

R
s,

 th
is

 c
an

 b
e 

de
fi

ne
d 

as
 

th
e 

co
nt

ai
nm

en
t b

ui
ld

in
g 

an
d 

it
s 

in
te

rn
al

 s
tr

uc
tu

re
s;

  
2.

 
(3

.S
A

) 
is

 li
m

it
ed

 to
 th

e 
st

ru
ct

ur
al

 
sy

st
em

. T
he

 c
on

ta
in

m
en

t s
pr

ay
 

sy
st

em
, t

he
 b

ub
bl

e 
st

ea
m

 c
on

de
ns

er
 

sy
st

em
 a

nd
 c

on
ta

in
m

en
t i

ce
 

co
nd

en
se

r 
sy

st
em

 a
re

 in
cl

ud
ed

 in
 

(3
.D

D
);

  
3.

 
Fo

r 
B

W
R

s 
dr

yw
el

l, 
th

e 
re

ac
to

r 
w

et
w

el
l/

su
pp

re
ss

io
n 

po
ol

 a
nd

 th
e 

ve
nt

in
g 

sy
st

em
 (

w
hi

ch
 c

on
ne

ct
s 

th
e 

fo
rm

er
 tw

o 
pa

rt
s)

 a
re

 th
e 

m
ai

n 
el

em
en

ts
 o

f 
th

is
 s

ys
te

m
 (

3.
SA

);
  

4.
 

If
 th

e 
re

ac
to

r 
bu

il
di

ng
 f

or
m

s 
a 

se
co

nd
ar

y 
co

nt
ai

nm
en

t, 
it

 is
 

in
cl

ud
ed

 in
 (

3.
SB

);
  

5.
 

T
he

 c
on

ta
in

m
en

t p
re

ss
ur

e 
re

lie
f 

va
lv

e 
is

 in
cl

ud
ed

 in
 (

3.
H

B
);

  
6.

 
T

he
 s

tr
uc

tu
ra

l p
ar

t o
f 

pe
rs

on
ne

l 
eq

ui
pm

en
t t

ra
ns

po
rt

 h
at

ch
es

 e
.g

. 
do

or
 f

ra
m

es
 is

 in
cl

ud
ed

 in
 (

3.
S

A
) 

or
 (

3.
S

B
) 

de
pe

nd
in

g 
on

 w
he

th
er

 it
 

is
 p

ar
t o

f 
th

e 
pr

im
ar

y 
or

 s
ec

on
da

ry
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C
od

e 
F

ie
ld

 
D

es
cr

ip
ti

on
 

N
ot

es
 

co
nt

ai
nm

en
t. 

T
he

 is
ol

at
io

n 
fu

nc
ti

on
 

of
 p

er
so

nn
el

 a
nd

 e
qu

ip
m

en
t h

at
ch

es
 

e.
g.

 d
oo

rs
 a

nd
 h

yd
ra

ul
ic

s 
is

 
in

cl
ud

ed
 in

 (
3.

D
B

);
 

7.
 

Fo
r 

P
H

W
R

s,
 th

e 
pr

im
ar

y 
co

nt
ai

nm
en

t h
ou

si
ng

 th
e 

re
ac

to
r 

an
d 

its
 a

ux
ili

ar
ie

s 
an

d 
st

ea
m

 
ge

ne
ra

to
r 

is
 p

ar
t o

f 
3.

SA
. 

3.
SB

 
Se

co
nd

ar
y 

re
ac

to
r 

co
nt

ai
nm

en
t b

ui
ld

in
g 

or
 

va
cu

um
 b

ui
ld

in
g 

(P
H

W
R

) 

T
he

 s
ec

on
da

ry
 r

ea
ct

or
 c

on
ta

in
m

en
t b

ui
ld

in
g 

or
 v

ac
uu

m
 

bu
il

di
ng

 o
r 

th
e 

re
ac

to
r 

bu
ild

in
g 

(3
.S

B
) 

ho
us

es
 th

e 
st

ru
ct

ur
al

 s
ys

te
m

s 
en

cl
os

in
g 

th
e 

pr
im

ar
y 

re
ac

to
r 

co
nt

ai
nm

en
t b

ui
ld

in
g 

(3
.S

A
) 

w
hi

ch
 is

 u
se

d 
as

 a
n 

ad
di

ti
on

al
 b

ar
ri

er
 to

 c
on

fi
ne

 r
ad

io
ac

tiv
e 

m
at

er
ia

l. 
 

T
hi

s 
m

ai
nl

y 
co

ns
is

ts
 o

f 
th

e 
co

nt
ai

nm
en

t b
ui

ld
in

g,
 

ve
nt

ila
tio

n 
sy

st
em

 to
 m

ai
nt

ai
n 

ne
ga

ti
ve

 p
re

ss
ur

e,
 a

nd
 

as
so

ci
at

ed
 f

ilt
er

s/
au

xi
li

ar
ie

s 
to

 li
m

it
 th

e 
ra

di
oa

ct
iv

e 
di

sc
ha

rg
es

 to
 e

nv
ir

on
m

en
t. 

1.
 

T
he

 s
ec

on
da

ry
 r

ea
ct

or
 c

on
ta

in
m

en
t 

bu
il

di
ng

 in
cl

ud
es

 th
e 

an
nu

lu
s 

re
gi

on
 b

et
w

ee
n 

th
e 

pr
im

ar
y 

re
ac

to
r 

co
nt

ai
nm

en
t b

ui
ld

in
g 

an
d 

th
e 

re
ac

to
r 

bu
il

di
ng

 in
 d

ou
bl

e 
co

nt
ai

nm
en

t n
uc

le
ar

 p
ow

er
 p

la
nt

s,
 

an
d 

th
e 

re
ac

to
r 

bu
ild

in
g 

st
ru

ct
ur

e 
in

 
PW

R
s 

an
d 

B
W

R
s;

  
2.

 
Fo

r 
P

H
W

R
s,

 th
e 

va
cu

um
 b

ui
ld

in
g 

is
 a

ls
o 

in
cl

ud
ed

 in
 (

3.
SB

).
 T

he
 

pr
es

su
re

 r
el

ie
f 

fu
nc

ti
on

 is
 in

cl
ud

ed
 

in
 (

3.
H

B
).

  
3.

SC
 

R
ea

ct
or

 o
r 

nu
cl

ea
r 

au
xi

li
ar

y 
bu

il
di

ng
 

T
he

 r
ea

ct
or

 o
r 

nu
cl

ea
r 

au
xi

lia
ry

 b
ui

ld
in

g 
is

 a
n 

en
cl

os
ed

 
re

in
fo

rc
ed

 c
on

cr
et

e 
bu

il
di

ng
 th

at
 m

ai
nl

y 
ho

us
es

:  

 
Su

pp
or

t s
ys

te
m

s 
an

d 
co

m
po

ne
nt

s 
th

at
 m

ay
 c

on
ta

in
 

ra
di

oa
ct

iv
e 

liq
ui

d 
an

d 
ga

se
s 

su
ch

 a
s 

th
e 

ch
em

ic
al

 
an

d 
vo

lu
m

e 
co

nt
ro

l s
ys

te
m

 (
C

V
C

S
);

  
 

H
ig

h 
pr

es
su

re
 a

nd
 lo

w
 p

re
ss

ur
e 

em
er

ge
nc

y 
co

re
 

co
ol

in
g 

sy
st

em
s 

(s
af

et
y 

in
je

ct
io

n 
an

d 
R

H
R

) 
an

d 
co

nt
ai

nm
en

t s
pr

ay
;  

 
E

m
er

ge
nc

y 
ve

nt
il

at
io

n 
an

d 
fi

lt
er

 s
ys

te
m

s;
 

 
Pr

im
ar

y 
co

ol
an

t p
ol

is
hi

ng
 s

ys
te

m
s.

 

N
on

e 

3.
SD

 
C

on
tr
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2.4. CODING FIELD 4: FAILED/AFFECTED COMPONENTS 

This field identifies:  

(a) The component(s) of failed or affected system(s) that failed or lost their normal function, thereby 
initiating or triggering further steps of the event;  

(b) The important component(s) of failed or affected system(s) that failed or lost their normal function 
as a result of, or during the event.  

The components of a nuclear power plant are divided into five main categories: 

(a) Instrumentation; 
(b) Mechanical;  
(c) Electrical;  
(d) Computers; 
(e)  Civil. 

The appropriate code is mentioned for the failed component from the list of codes. Some failed or 
affected components can be categorized by more than one code. In such cases, all codes of importance 
are to be selected. 

Suspected but not identified as the failed or affected components are also to be coded according to 
their category.  
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TABLE 15. CODING FIELD 4: FAILED/AFFECTED COMPONENTS 

Code Field 

4.0 

No specific component involved 

The code 4.0 is only to be used if no component is involved or no specific 
component can be identified.  

4.1 

Instrumentation (gauges, transmitters, sensors, controllers, detectors, 
displays, etc.) 

This code is not intended to be applied to a report. Use one of its subcodes. 

4.1.0 

Other (to be specified in text of IRS report) 

The code 4.1.0 is used for the instrument components that cannot be coded in any 
code from 4.1.1–4.1.16. 

4.1.1 Pressure 

4.1.2 Temperature 

4.1.3 Level 

4.1.4 Flow 

4.1.5 Radiation/contamination 

4.1.6 Chemical concentration 

4.1.7 Position 

4.1.8 Dewpoint, moisture 

4.1.9 Neutron flux (detectors, ion chambers, and associated components) 

4.1.10 Speed (rotational speed of equipment, wind speed, etc.) 

4.1.11 Fire (smoke, flames, heat, etc.) 

4.1.12 Hydrogen concentration 

4.1.13 Electrical (current, voltage, power, etc.) 

4.1.14 Vibration 

4.1.15 Seismic motion 

4.1.16 I&C signal 
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Code Field 

4.2 

Mechanical 

Notes: 

1. Welding parts are coded under 4.2.6 and/or 4.2.7.  
2. 4.2.6 does not include fuel tubes; they are included in 4.2.10.  
 
This code is not intended to be applied to a report. Use one of its subcodes. 
 

4.2.0 

Other (to be specified in text of IRS report) 

The code 4.2.0 is used for the mechanical components that cannot be coded in any 
code from 4.2.1–4.2.12. 

4.2.1 Pumps, compressors, fans. 

4.2.2 
Turbines (steam, gas, hydro), engines (diesel, gasoline, etc.).  

This code is not intended to be applied to a report. Use one of its subcodes. 

4.2.2.1 Turbines (steam, gas, hydro). 

4.2.2.2 Engines (diesel, gasoline, etc.). 

4.2.3 

Valves (including safety/relief/check/solenoid valves), valve operators, controllers, 
dampers and fire breakers, and seals and packing. 

This code is not intended to be applied to a report. Use one of its subcodes. 

4.2.3.0 Safety valves. 

4.2.3.1 Relief valves. 

4.2.3.2 Check valves. 

4.2.3.3 Other valves. 

4.2.3.4 Fire damper or seals. 

4.2.4 
Steam generators and heat exchangers including internals.  

This code is not intended to be applied to a report. Use one of its subcodes. 

4.2.4.1 Steam generators including internals. 

4.2.4.2 Heat exchangers including internals. 

4.2.5 
Tanks, pressure vessels (reactor vessel and internals, accumulators, etc.).  

This code is not intended to be applied to a report. Use one of its subcodes. 

4.2.5.1 Fuel channel assemblies (PHWR). 
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Code Field 
4.2.5.2 Pressure vessels. 

4.2.5.3 BWR vessel internals. 

4.2.5.4 PWR vessel internals. 

4.2.5.5 Tanks. 

4.2.6 
Tubes, pipes, ducts. 

1. Welding parts are coded under 4.2.6 and/or 4.2.7. 
2. 4.2.6 does not include fuel tubes; they are included in 4.2.10. 

4.2.7 
Fittings, couplings (including transmissions and gear boxes), hangers, supports, 
bearings, thermal sleeves, and snubbers. 

Welding parts are coded under 4.2.6 and/or 4.2.7. 
4.2.8 Strainers, screens, filters, ion exchange columns. 

4.2.9 Penetration (personnel access, equipment access, fuel handling, etc.). 

4.2.10 
Control or protective rods and associated components or mechanisms, fuel 
elements. 

4.2.11 Fuel storage racks, fuel storage casks, and fuel transport containers. 

4.2.12 
Nuclear assemblies (absorber, reflectors, neutron sources, shielding equipment, 
etc.). 

4.3 
Electrical 

This code is not intended to be applied to a report. Use one of its subcodes. 

4.3.0 

Other (to be specified in text of IRS report). 

The code 4.3.0 is used for electrical components that cannot be coded in any code 
from 4.3.1–4.3.8. 

4.3.1 Switchyard equipment (switchgear, transformer, buses, line isolators, etc.). 

4.3.2 Circuit breakers, power breakers, fuses. 

4.3.3 Alarms. 

4.3.4 Motors (for pumps, fans, compressors, valves, motor generators, etc.). 

4.3.5 Generators of emergency and stand-by power. 

4.3.6 Main generators and auxiliaries. 

4.3.7 Relays, connectors, hand switches, push buttons, contacts. 

4.3.8 Wiring controllers, starters, electrical cables. 
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Code Field 

4.4 

Computers 

This code is used for partial or total failure of computer hardware or software that 
has impaired the safety functions (or safety-related functions) at a nuclear power 
plant. Computer failures that have led to loss of assistance to the operating 
personnel in handling the event or retaining the data of safety significance are also 
to be included. 

This code is not intended to be applied to a report. Use one of its subcodes. 

4.4.1 Computer hardware. 

4.4.2 Computer software. 

4.5 
Civil. 

This code is not intended to be applied to a report. Use one of its subcodes 

4.5.0 

Other (to be specified in text of IRS report). 

Code 4.5.0 is used for civil components that cannot be coded in any code from 
4.5.1–4.5.7. 

4.5.1 Concrete (Including material properties). 

4.5.2 Rebar, reinforcement, steel work. 

4.5.3 Steel liners. 

4.5.4 Pre/post stressing cables (including associated instrumentation and equipment). 

4.5.5 Welds (related to civil structures). 

4.5.6 Coatings, paints, etc. 

4.5.7 Building penetrations, sealants (including gaskets, etc.). 
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2.5. CODING FIELD 5: CAUSE OF THE EVENT 

This field identifies the causes of the event. Any event unfolds in stages and for each stage of the 
event the appropriate cause is identified. The direct/observed cause is the direct initiator of the event 
and/or direct trigger of the next step(s) in the event. Short term remedial actions are usually based on 
the direct/observed cause.  

The root cause of the event is the fundamental cause or causes that if corrected will prevent re-
occurrence of the event or adverse condition. In many (or most) cases, the root cause may be 
connected with human performance, management and/or equipment. The root cause is usually the 
basis for long(er) term remedial actions.  

In many cases the root cause will fall in Section 5.5 “Human performance-related causal factors and 
root causes”. These human performance codes will usually be considered along with other root cause 
codes 5.6 and 5.7. 

In some cases, it may be difficult to distinguish between the direct/observed cause and the root cause, 
in such cases both codes are used.  

To help distinguish between direct/observed cause and root cause, the following examples are 
provided:  

Example 1: Primary coolant leakage due to stress corrosion cracking in a pipe  

Direct/observed causes:  

5.1.1.1 Corrosion, erosion, fouling. 
5.1.1.6 Leak.  
5.1.1.7 Break, rupture, crack, weld failure. 
 
Root cause: 

5.7.1.2 Materials selection.  
 
This can include the following causal factors: 

 Component/material selection inadequate. 

5.7.2 Equipment (procurement) specification, manufacture, storage and installation.  
 
This can include the following causal factors: 

 Material used inadequate; 
 Specifications provided to manufacturer inadequate; 
 Substitute parts/material used do not meet specifications; 
 Installation workmanship inadequate; 
 QA requirements not used or met during procurement. 
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Example 2: Primary coolant pump trip due to a bad contact in the breaker of the pump circuit 
due to insufficient maintenance.  

Direct/observed cause:  

5.1.2.4 Bad contact, disconnection.  
 
Root cause:  

5.7.3 Maintenance, testing or surveillance.  
 
This can include the following causal factors: 

 Corrective maintenance did not correct problem; 
 Preventative maintenance inadequate; 
 Maintenance performed incorrectly; 
 Post maintenance testing inadequate;  
 Incorrect restoration of plant following maintenance/isolation/testing. 

 
However, if maintenance failure were due to deficiencies in maintenance procedures or deficiencies 
in work planning during planned /preventive maintenance, then the following codes could be used: 

5.4.5 Planned/preventive maintenance. 
5.5.7 Written procedures and documents. 
 

Example 3: A control valve fails to open due to dust from the compressed air system.  

Direct/observed cause:  

5.1.1.8  Blockage, restriction, obstruction, binding, foreign material.  
 
Although the foreign material (dust) might have been indicated as the direct cause of the valve failure, 
the more ‘up-stream’ cause might be a deficiency in maintenance of the compressed air system. 

In this case blockage/restriction due to foreign material is a direct/observed cause, the root cause 
needs to be identified specifically.  

Root cause: 

5.7.3 Maintenance, testing or surveillance.  

This can include the following causal factors: 

 Corrective maintenance did not correct problem; 
 Preventative maintenance inadequate; 
 Maintenance performed incorrectly; 
 Surveillance schedule not followed; 
 Situational surveillance not performed; 
 Failure to exclude foreign material.  
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TABLE 16. CODING FIELD 5: CAUSE OF THE EVENT 

Code Field 

5.1 
Direct cause. 

This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.0 Unknown. 

5.1.0.1 
Other (to be specified in text of IRS report). 
 

5.1.1 
Mechanical failure.  
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.1.0 Other mechanical failure (to be specified in text of IRS report). 
5.1.1.1 Corrosion, erosion, fouling. 
5.1.1.2 Wear, fretting, lubrication problem. 
5.1.1.3 Fatigue. 
5.1.1.4 Overloading (including mechanical stress and overspeed). 
5.1.1.5 Vibration. 
5.1.1.6 Leak. 
5.1.1.7 Break, rupture, crack, weld failure. 
5.1.1.8 Blockage, restriction, obstruction, binding, foreign material. 

5.1.1.9 
Deformation, distortion, displacement, spurious movement, loosening, loose 
parts. 

5.1.1.10 
Material Properties. 
 

5.1.2 
Electrical failure. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.2.0 Other electrical failure (to be specified in text of IRS report). 
5.1.2.1 Short-circuit, arcing. 
5.1.2.2 Overheating. 
5.1.2.3 Overvoltage or overcurrent. 
5.1.2.4 Bad contact, disconnection. 
5.1.2.5 Circuit failure, open circuit. 
5.1.2.6 Ground fault. 
5.1.2.7 Undervoltage, voltage breakdown. 
5.1.2.8 Faulty insulation. 

5.1.2.9 
Failure to change state. 
 

5.1.3 
Chemical or core physics failure. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.3.0 Other chemical failure/problem (to be specified in text of IRS report). 

5.1.3.1 
Chemical contamination (including corrosion products, anionic impurities), 
deposition. 

5.1.3.2 Uncontrolled chemical reaction. 

5.1.3.3 
Core physics problems (operation outside core physics limits, including 
shutdown margins, reduction in reactivity worth of reactivity devices, etc.). 

5.1.3.4 
Poor chemistry or inadequate chemical control. 
 

5.1.4 
Hydraulic/pneumatic failure. 
This code is not intended to be applied to a report. Use one of its subcodes. 
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Code Field 
5.1.4.0 Other hydraulic/pneumatic failure (to be specified in text of IRS report). 

5.1.4.1 
Water hammer, pressure fluctuations, over pressure. 
(5.1.4.1 is pressure acting from inside of the equipment). 

5.1.4.1.1 Water hammer. 
5.1.4.1.2 Pressure fluctuations, over pressure. 
5.1.4.2 Loss of fluid flow. 
5.1.4.3 Loss of pressure. 
5.1.4.4 Cavitation. 
5.1.4.5 Gas binding and pressure locking. 
5.1.4.6 Moisture in air systems. 

5.1.4.7 
Vibration due to fluid flow. 
 

5.1.5 
Instrumentation and control failure. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.5.0 Other instrumentation and control failure (to be specified in text of IRS report). 
5.1.5.2 False response, loss of signal, spurious signal. 
5.1.5.3 Oscillation. 
5.1.5.4 Set point drift, parameter drift. 
5.1.5.5 Computer hardware deficiency. 
5.1.5.6 Computer software deficiency. 
5.1.5.7 Electromagnetic and/or radiofrequency interference. 

5.1.5.8 
I&C circuit board deficiencies. 
 

5.1.6 
Environmental (abnormal conditions inside the plant).  
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.6.0 Other internal environmental cause (to be specified in text of IRS report). 
5.1.6.1 High temperature. 

5.1.6.2 
Pressure. 
(5.1.6.2 is pressure acting on the equipment from the outside).  

5.1.6.3 Humidity. 
5.1.6.4 Flooding, water ingress. 
5.1.6.5 Low temperature, freezing. 
5.1.6.6 Radiation, contamination, irradiation of parts. 
5.1.6.7 Dropped loads, missiles, high energy impacts. 

5.1.6.8 
Fire, burning, smoke, explosion. 
 

5.1.7 
Environmental (external to the plant). 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.7.0 
Other external environmental cause (fire, toxic/explosive gasses, etc. – to be 
specified in text of IRS report). 

5.1.7.1 Lightning strikes. 
5.1.7.2 Flooding. 
5.1.7.3 Storm, wind loading. 
5.1.7.4 Earthquake. 
5.1.7.5 Freezing. 
5.1.7.6 High ambient temperature. 
5.1.7.7 Heavy rain or snow. 
5.1.7.8 Biological fouling. 
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Code Field 
5.1.7.9 High or low cooling water level (sea, lake, river, etc.). 

Note: No codes for 5.1.8 and 5.1.9 
 

5.1.10 
Human factors.  
This code is not intended to be applied to a report. Use one of its subcodes. 

5.1.10.1 Slip or lapse. 
5.1.10.2 Mistake. 
5.1.10.3 Violation. 
5.1.10.4 Sabotage. 

Note: No codes for 5.2 
 

5.3 
Plant staff or organisations involved 

This code is not intended to be applied to a report. Use one of its subcodes. 

5.3.1 
Licensee. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.3.1.1 Maintenance. 
5.3.1.2 Operations. 
5.3.1.3 Technical and engineering. 
5.3.1.4 Management and administration. 

5.3.1.5 
Control of contractor/sub-contractor/vendor. 
 

5.3.2 
Contractor, Sub-contractor. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.3.2.1 On-site contractor or sub-contractor. 

5.3.2.2 
Off-site manufacturer or sub-contractor. 
 

5.3.3 Vendor. 
5.3.4 Designer. 
5.3.5 Other (to be specified in text of IRS report). 

5.3.6 
Supply chain 
 

5.4 
Type of activity 

This code is not intended to be applied to a report. Use one of its subcodes. 
5.4.1 Not relevant. 
5.4.2 Normal operations. 
5.4.3 Shutdown operations. 
5.4.4 Equipment startup. 
5.4.5 Planned/preventive maintenance. 

5.4.6 
Isolating/de-isolating (clearance and tagging of mechanical and electrical 
systems). 

5.4.7 Unplanned or corrective maintenance. 

5.4.8 
Routine testing with existing procedures/documents.  
This code is used for routine testing either performed frequently or infrequently 
where procedures already exist. 

5.4.9 
Special testing with a specific procedure.  
This code is used where a procedure is specifically produced to perform the 
testing even if the testing may be carried out regularly. 

5.4.10 Post-modification testing. 
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Code Field 
5.4.11 Post-maintenance testing. 
5.4.12 Fault finding. 

5.4.13 
Construction, installation, and commissioning (of new equipment, system, or 
complete plant). 

5.4.14 Return to service (of existing equipment). 
5.4.15 Decommissioning. 
5.4.16 Fuel handling/refuelling operations. 
5.4.17 Inspection. 
5.4.18 Abnormal operation (due to external or internal constraints). 
5.4.19 Engineering (design or field engineering) review. 
5.4.20 Modification implementation. 
5.4.21 Training. 
5.4.22 Actions taken under emergency conditions. 
5.4.23 Other activity (to be specified in text of IRS report). 

5.4.24 
Inspections, tests, analysis, acceptance criteria (ITAAC) – for new reactor 
construction. 

5.4.25 Welding (on-site). 
5.4.26 Manufacturing (off-site). 
5.4.27 Concrete pouring. 
5.4.28 Start-up operations 

5.4.29 
Inservice inspection 
 

5.5 
Human performance related causal factors and root causes 

This code is not intended to be applied to a report. Use one of its subcodes. 
5.5.1 Verbal communications. 

5.5.2 
Personnel work practices. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.5.2.0 Others (to be specified in text of IRS report). 
5.5.2.1 Control of task/independent verification. 
5.5.2.2 Complacency/lack of motivation/inappropriate habits. 
5.5.2.3 Use of improper tools and equipment. 
5.5.2.4 Self-check practices (including Stop, Think, Act, Review (STAR), etc.). 

5.5.2.5 
Questioning attitude, dealing with uncertainty (assumed/implied greater 
competence of or influence from more experienced personnel). 
 

5.5.3 Personnel work scheduling (including workload, work time provided). 
5.5.4 Environmental conditions. 

5.5.5 
Man-machine interface. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.5.5.1 Alarm control and maintenance practices. 

5.5.5.2 
Equipment/controls labelling. 
 

5.5.6 Training/qualification. 

5.5.7 
Written procedures and documents. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.5.7.1 Procedure availability. 
5.5.7.2 Procedure completeness/accuracy. 
5.5.7.3 Procedure compliance. 
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Code Field 

5.5.7.4 
Documentation management (including archiving and retention). 
 

5.5.7.5 Verification and/or validation of procedures 

5.5.8 
Supervisory methods (standard setting, emphasis of safe work practices and 
questioning attitude, self-checks, etc.). 

5.5.9 
Work organization. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.5.9.0 Others (to be specified in text of IRS report). 
5.5.9.1 Shift/team size or composition. 

5.5.9.2 
Planning/preparation of work (work package planning, pre-job briefings, shift 
turnover practices, etc.). 
 

5.5.10 
Personal factors. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.5.10.0 Others (to be specified in text of IRS report). 
5.5.10.1 Fitness for work (fatigue, illness, etc.). 

5.5.10.2 
Stress/perceived lack of time/boredom (including imposition of parallel and/or 
unexpected tasks). 

5.5.10.3 
Skill of the craft less than adequate/not familiar with job performance standards 
(including task difficulty). 
 

5.5.11 Use of operating experience.  

5.5.12 
Event investigation (insufficient analysis, deficiencies in quality, timeliness of 
the analysis, extent of condition/cause not investigated, etc.).  
 

5.6 
Management related causal factors and root causes 

This code is not intended to be applied to a report. Use one of its subcodes. 
5.6.0 Other (to be specified in text of IRS report). 

5.6.1 
Management direction. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.6.1.1 Existence of policies, standards, expectations. 
5.6.1.2 Communication/enforcement of policies, standards, expectations. 
5.6.1.3 Production pressure or perceived pressure. 

5.6.1.4 
Clarity of responsibility. 
 

5.6.2 Communication or co-ordination. 
5.6.3 Management involvement, monitoring, and assessment. 
5.6.4 Decision process. 
5.6.5 Allocation of resources (planning and prioritization relative to safety, etc.). 
5.6.6 Change management. 
5.6.7 Safety culture. 
5.6.8 Management of contingencies (alternate plans of action, etc.). 

5.6.9 
Management of contracted work (qualification, training, supervision and 
guidance, etc.). 

5.6.10 Management of staff training and qualification. 
5.6.11 Knowledge management. 
5.6.12 Maintenance programme 
5.6.13 Procedure quality 
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Code Field 
5.6.14 Aging management programme 
5.6.15 Accident management 

5.7 
Equipment related causal factors and root causes 

This code is not intended to be applied to a report. Use one of its subcodes. 
5.7.0 Others (to be specified in text of IRS report). 

5.7.1 
Design configuration and analysis. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.7.1.1 Design analysis quality. 
5.7.1.2 Materials selection. 
5.7.1.3 Modifications engineering quality. 

5.7.1.4 
Modifications engineering review process. 
 

5.7.2 
Equipment or procurement specification, manufacture, storage, and installation. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.7.2.1 Receipt inspection. 
5.7.2.2 Parts/consumables shelf life/storage controls. 

5.7.2.3 
Installation and commissioning. 
 

5.7.3 
Maintenance, testing, or surveillance. 
This code is not intended to be applied to a report. Use one of its subcodes. 

5.7.3.1 Foreign material exclusion controls. 
5.7.3.2 Parts and consumables selection/use. 

5.7.3.3 
Control of temporary devices. 
 

5.7.4 Equipment environmental qualification. 
5.7.5 Equipment aging. 
5.7.6 Counterfeit, suspect, or fraudulent items (CFSI). 
5.7.7 Equipment obsolescence (obsolescent design). 
5.7.8 Marking/labelling of plant equipment (rooms, systems, components, or controls). 
5.7.9 Dedication. 
5.7.10 Seismic Qualification 
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2.6. CODING FIELD 6: EFFECTS ON OPERATION 

This field identifies the results of a manual or automatic operational response of the plant such as a 
scram or a load reduction due to the occurrence of an event. It also identifies the activation of any 
safety system, the challenge of safety or relief valves, the release of radioactivity or the exposure of 
people and the exceeding of technical specifications or operational limits as a result of an event. 

The fields given are mostly self-explanatory such as reactor scram (auto/manual), controlled 
shutdown, etc. An explanation is provided where deemed necessary. 

TABLE 17. CODING FIELD 6: EFFECTS ON OPERATION 

Code Field 

6.0 No significant effect on operation or not relevant.  

6.1 
Reactor scram. 
This code is not intended to be applied to a report. Use one of its subcodes. 

6.1.1 Automatic reactor scram.  
6.1.2 Manual reactor scram.  
6.2 Controlled shutdown.  

6.3 
Load reduction. 
This code is not intended to be applied to a report. Use one of its subcodes. 

6.3.1 Automatic load reduction.  
6.3.2 Manual load reduction. 

6.4 

Activation of engineered safety features. 

This code includes not only the activation of a safety feature but also the 
actuation of safety-related signals (safety injection, containment isolation, etc.). 

6.5 
Challenge to a safety or relief valve.   
This code is not intended to be applied to a report. Use one of its subcodes. 

6.5.1 Challenge to a safety or relief valve in the primary circuit. 
6.5.2 Challenge to a safety or relief valve in the steam or condensate cycle. 

6.6 
Unanticipated or significant release of radioactive material. 
This code is not intended to be applied to a report. Use one of its subcodes. 

6.6.1 

Unanticipated or significant release of radioactive material outside the plant. 

Code 6.6.1 is selected even if the release level of radioactive material is lower 
than the regulatory limits when the release occurred as a result of an event rather 
than as a result of planned operation. 

6.6.2 

Unanticipated or significant release of radioactive material inside the plant. 

Code 6.6.2 is selected if a certain amount of radioactive material leaked but the 
radioactivity remained confined inside the plant. 

6.7 
Unplanned or significant radiation exposure of personnel or public. 

Code 6.7 is selected even if the exposure level is lower than the regulatory limits. 

6.8 Personnel or public injuries.  
6.9 Outage extension.  
6.10 Exceeding technical specification limits. 

6.11 
House load or island operation (plant continues to operate supplying only its 
own loads). 

6.12 Actual or potential delay in initial startup. 



 

78 

Code Field 
6.13 Actual or potential impact on the lifetime of the plant. 
6.14 Actual or potential impact on existing nuclear facilities located nearby. 
6.15 Worsening of operational conditions. 
6.16 Reduction of safety margins. 
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2.7. CODING FIELD 7: CHARACTERISTICS OF THE EVENT/INFORMATION 

This field identifies the nature of the event in relation to the reporting categories, in a manner similar 
to the relationship between direct/observed causes and root causes.  

The characteristic of the event describes in a few words, the trigger or nature of the event (often found 
in the title of the event) whereas the reporting categories indicate the areas of concern, where lessons 
can be learned, or the outcomes of the event.  

The codes given are mostly self-explanatory, such as ‘fuel handling event’. An explanation is 
provided where deemed necessary. 

TABLE 18. CODING FIELD 7: CHARACTERISTICS OF THE EVENT/INFORMATION 

Code Field 

7.0 
Other characteristics (to be specified in text of IRS report). 

This code is used if the event cannot be coded in any other code from 7.1–7.17.  

7.1 

Degraded fuel. 

Even if the fuel cladding has not ruptured but the fuel is affected, 7.1 is to be 
selected. 

7.2 

Degraded reactor coolant boundary. 

For any abnormal leak or crack in the pressure boundary, even if small, 7.2 is to 
be selected.  

However, if there is a failure inside the pressure boundary, but the integrity of 
the boundary is not affected, code 7.2 is not appropriate.  

7.3 

Degraded reactor containment. 

This code is used for any failure of the containment function (ventilation, 
airlocks/hatches, isolation valves etc.). 

7.4 

Loss of safety function. 

Loss of safety function means total loss of one safety function. Total loss of a 
safety function means complete failure of all redundant and diverse safety 
systems associated with that one function. 

7.5 

Significant degradation of safety function. 

This code is to be used only when a failure leading to significant degradation of 
a safety function does not fully affect the safety function. 

7.6 

Failure or significant degradation of the reactivity control. 

This code is mainly related to a failure or degradation of the control rod drives 
(primary shutdown system) or secondary shutdown system. For BWRs, the 
recirculation system failure is included in 7.6 and 7.7. 

7.7 

Failure or significant degradation of plant control.  

This code includes several types of events in which the plant control was 
affected, requiring that the plant be shut down, automatically or manually. 

7.8 

Failure or significant degradation of heat removal capability. 

This code includes several types of events in which the heat removal capacity 
from the reactor core was significantly affected. A small leak in the primary 
coolant pressure boundary is not included in 7.8 but is included in 7.2. 

7.9 Loss of off-site power. 
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Code Field 
This code means the loss of all high voltage power supply from external lines. In 
such a situation the power supply from the generator to station auxiliaries 
through the station auxiliary transformer and/or from emergency diesel 
generators will be available.  

7.10 

Loss of on-site power. 

This code covers a complete loss of, or a significant degradation of on-site 
power. Power loss in only one bus is coded as 7.10. A partial loss of the 
emergency diesel generator or battery power supply, even if it is not necessary in 
the situation, is also to be coded as 7.10.  

7.11 

Transient. 

Transients, regardless of their origin from the primary or secondary side, are 
included in the following codes.  
This code is not intended to be applied to a report. Use one of its subcodes. 

7.11.0 Other transient (to be specified in text of IRS report). 

7.11.1 
Power transient. 

Code 7.11.1 implies a power excursion. 
7.11.2 Temperature transient. 
7.11.3 Pressure transient. 
7.11.4 Flow transient. 

7.12 

Physical hazards (internal or external to the plant). 

Hazards such as flooding, fire, high winds, etc., are included here. Security 
related events are included in 7.16. 

7.13 Discovery of major condition not previously considered or analyzed. 
7.14 Fuel handling event. 
7.15 Radioactive waste event. 
7.16 Security, safeguards, sabotage, or tampering event. 
7.17 Construction/manufacturing deficiencies. 
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3. EXAMPLES OF CODING 

EXAMPLE 1: FAILURE TO CORRECT A TEMPORARY (TEST) CONFIGURATION THAT 
PRECLUDES A SWITCH OF THE SAFETY INJECTION SYSTEM TO RECIRCULATION 
MODE  

Summary of the event 

During the refuelling outage of a PWR unit, a plant operator performed a safety injection (SI) test 
with the vessel open and the core unloaded. To perform this task, it was necessary for the operator to 
install a temporary shunt and disconnect two wires to simulate closure of the automatic reactor trip 
breakers (RTBs).  

One year later, during the next outage, the operator detected a malfunction while testing reactor 
protection system relays. The two wires previously disconnected to simulate RTB closure during the 
safety injection test with vessel open/core unloaded were found still to be disconnected. The original 
work request contained ambiguities that resulted in a second operator, who was returning the system 
to its initial configuration, failing to identify that the RTB wires simulating closure were still 
disconnected. 

This temporary configuration performed during the earlier SI test, prevented the ‘RTB open’ 
confirmation signal from being initiated as would normally occur in the safety injection sequence. 
Without receipt of this signal the safety injection signal will not be reset and prevents the SI system 
switching to recirculation mode. 

During this period of disconnection, no accident occurred that would have needed the safety injection 
system. Thus, the temporary configuration still in place had no direct impact on safety. However, 
during this period, a large or intermediate-break LOCA or a steam generator tube rupture would have 
had a significant impact on safety. If such an incident were to occur, it was identified that the 
probability of core damage would be very high. This incident was classified level 1 on the INES scale. 

Reporting categories 

1.2.5 Degradation of systems required to assure primary coolant inventory and core cooling. 

(Code 1.2.5 has been applied since there was degradation in the safety-related system which 
could have impaired core cooling).  

1.3.3  Deficiencies in operation (including maintenance and surveillance). 

(During the original SI test an error by the operating personnel resulted in the temporary 
disconnection not being removed once the work was completed resulting in loss of plant 
capability to perform safety functions). 

1.6  Events of potential safety significance. 

(There was no immediate impact on safety, however, if certain plant conditions had needed 
these safety systems to operate, there could have been a potentially significant event).  

Plant status prior to the event 

2.3.2.2 Refuelling or open vessel - all fuel out of the core. 

(The safety injection test was being performed during a refuelling outage with all the fuel 
unloaded). 
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2.5 Testing or maintenance being performed. 

(The temporary disconnection which was not reconnected was carried out during a safety 
injection test). 

Failed/affected systems 

3.IN  Reactor protection. 

(The system that failed was the reactor trip breaker (RTB) because the RTB open signal did 
not operate. The RTB is part of reactor protection. Only those systems that failed or lost 
their normal function are coded. Code 3.BG (Emergency Core Cooling, Essential Auxiliary 
Systems) is not applicable as the safety injection system did not fail). 

Failed/affected components 

4.3.2 Circuit breakers, power breakers, fuses. 

(This code was chosen because even though the breaker did not fail it could perform its 
intended function). 

4.3.8  Wiring, controllers, starters, electrical cables. 

(The event occurred due to disconnection of electrical wiring in a safety circuit). 

Cause of event 

5.1.2.4  Bad contact, disconnection. 

(See 4.3.8) 

5.3.1.2 Operations.  

(The operating personnel failed to return the system to its normal operational state). 

5.4.8  Routine testing with existing procedures/documents.  

(Code 5.4.8 was chosen because the event occurred during periodic testing using an existing 
standard work request. 5.4.9 would have been be applicable if the procedure were 
specifically written to perform this as a special test). 

5.5.2  Personnel work practices.  

(The operator failed to check that the reconnection of the RTBs had been made. Other codes 
in 5.5.2 could have also been used, such as 5.5.2.4, if further information had been available 
to allow for this). 

5.5.7.2 Procedure completeness/accuracy. 

(There were ambiguities in the work request). 

5.5.9.2 Planning/preparation of work.  

(For example, work planning, pre-job briefings, shift turnover practices. One operator 
commenced the SI test and a second returned the plant to its original configuration. As no 
further information was available to allow for coding no code under section 5.6 has been 
used). 

5.7.3  Maintenance, testing or surveillance. 

(The event occurred during periodic testing of the safety injection systems). 
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Effects on operation 

6.0 No significant effect on operation or not relevant.  

(There was no immediate impact on operation as there was no significant event; however, 
if certain plant conditions had needed these safety systems to operate, potentially there 
could have been a significant event).  

Characteristics of the event/information 

7.5  Significant degradation of safety function.  

(This code is applicable because only part of the safety function was impaired. Code 7.4 
would be used if there was a total loss of the safety functions in one system). 

Nature of failure or error 

8.1  Single failure or single error. 

(Used because the event occurred due to one failure e.g. the RTB signal wires being 
disconnected). 

Nature of recovery actions 

9.1.1 Recovery by foreseen human action.  

(Manual reconnection of the disconnected wires and amendment of the procedures by the 
operating personnel in line with normal procedures, instructions, guidance and training). 

 

EXAMPLE 2: FOREIGN OBJECTS FOUND IN A STEAM GENERATOR ‘COLD’ HEADER 
DURING SCHEDULED MAINTENANCE OUTAGE 

Summary of the event 

During a scheduled maintenance outage on the nuclear power plant unit and in the course of closeout 
inspection following Steam Generator 2 cold header maintenance, the following foreign materials 
were found: 

 M4x8 mm stainless steel bolt;  
 15x2 mm piece of plastic clamp;  
 two 10x10mm pieces of black reinforced hose;  
 Undetermined particulate.  

On completion of the examination, all the above objects were removed from the header. No breach 
of operational limits and conditions occurred.  

The foreign objects fell into the SG-2 ‘cold’ header from a maintenance platform during SG-2 repair 
works; no need for maintenance plugs for the header was identified to avoid foreign material 
intrusion. Contractors and operating personnel were allowed to work unsupervised during the 
maintenance work. Maintenance documentation did not identify the need for a risk assessment or the 
actions necessary to avoid foreign material intrusion into the primary circuit during activities 
performed on depressurized components of the reactor installation. 
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Reporting categories 

1.3.3  Deficiencies in operation (including maintenance and surveillance).  

(This code was applied because the event was caused due to personnel errors during 
maintenance work). 

1.4 Generic Problems of Safety Interest. 

(This code indicates the event is of generic interest because of the applicability of foreign 
material exclusion). 

1.6 Events of potential safety significance.  

(The event was identified before closing the header which avoided any significant 
consequences). 

Plant status prior to the event 

2.3.1 Cold shutdown with closed reactor vessel.  

(The unit was undergoing a scheduled maintenance outage). 

Failed/affected systems 

3.AH Steam generator, boiler, steam drum. 

Failed/affected components 

4.2.4.1  Steam generators including internals.  

(This code comes under 4.2.4 but specifically is used because the affected component is 
only the steam generator). 

Cause of event 

5.1.1.8  Blockage, restriction, obstruction, binding, foreign material.  

(Direct/observed cause). 

5.1.10.1  Slip or lapse.  

(Contractors and plant personnel failed to maintain a clean work area during the 
maintenance work to prevent foreign material intrusion).  

5.3.1.1 Maintenance.  

(Maintenance personnel performed the work). 

5.3.1.4  Management and administration.  

(Failure of managers to adequately supervise and control the work). 

5.3.1.5 Control of contractor/sub-contractor/vendor. 

(Failure to adequately supervise and control contractors). 

5.4.5 Planned/preventive maintenance.  

(This was the activity being performed). 

5.5.7.2 Procedures completeness and accuracy.  
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(The procedures and work control documents did not identify the actions needed to avoid 
foreign material intrusion). 

5.7.3.1 Foreign material exclusion controls. 

Effects on operation 

6.0 No significant effect on operation or not relevant. 

(The loop was isolated from the rest of the reactor cooling system so therefore there was 
no effect on general operations). 

Characteristics of the event/information 

7.0 Other characteristics (to be specified in text of IRS report). 

(The event does not fall in any other code for characteristics of the incident). 

Nature of failure or error 

8.1 Single failure or single error.  

(Used because the event occurred due to one failure e.g. foreign material intrusion into the 
SG header. Even though on four separate occasions foreign material entered the header, the 
cause was the same). 

Nature of recovery actions 

9.1.1 Recovery by foreseen human action.  

(Manual removal of foreign material from SG header was carried out as per procedures, 
and the operating procedures were amended to include actions to prevent foreign material 
intrusion during maintenance in accordance with plant instructions). 

 

EXAMPLE 3: REACTIVITY EXCURSION AFTER CATION-BED DEMINERALIZER PLACED 
IN SERVICE BEFORE BEING CONDITIONED 

Summary of the event 

The cation bed demineralizer/ion exchanger on the reactor primary circuit letdown line was placed in 
service for 10 minutes after the PWR Unit returned from outage. After 12 minutes the reactor 
operators noticed the reactor coolant temperature was higher than normal. The shift chemist was 
contacted and he confirmed that in accordance with his training, he had requested the control room 
to place the demineralizer in service for 10 minutes. At the time he was unaware of a need to condition 
the demineralizer by flushing before placing it in service after a unit outage. The plant chemist had 
anticipated that the demineralizer would only be needed to be placed in service later that week and 
had not left any written instructions for the duty shift chemist on the conditioning if the demineralizer 
needed to be placed in service. Additionally, procedures for the use of the demineralizer/ion 
exchanger did not identify this. Although the resultant change in reactor coolant temperature was 
small, the event led to an unexpected reactivity excursion. 

Reporting categories 

1.2.4 Degradation of systems required to control reactivity.  
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(The event led to a reactivity excursion hence the use of this code. The demineralizer/ion 
exchanger while part of water chemistry is important for reactivity control). 

Plant status prior to the event 

2.1.3 Raising power or starting up.  

(The unit was under startup). 

Failed/affected systems 

3.BF Chemical and volume control (PWR with main pumps shaft seal water, etc.). 

(Code 3.BF was used because it pertains to water chemistry on the letdown lines of the 
primary circuit. Code 3.AA was not chosen because it pertains to the component and not 
the reactivity). 

Failed/affected components 

4.2.8 Strainers, screens, filters, ion exchange columns.  

(Code 4.2.8 was chosen because the ion exchange column/demineralizer was the affected 
component). 

Cause of event 

5.1.3.4 Poor chemistry or inadequate chemical control. 

(Direct cause: Flushing of the system was not carried out resulting in poor chemistry). 

5.1.10.2 Mistake.  

(The person performing the task made the error because his understanding of the task was 
inadequate). 

5.3.1.2 Operations.  

(The shift chemist is part of operations). 

5.4.4 Equipment startup.  

(Demineralizer was put into operation). 

5.5.1 Verbal communications.  

(Failure of the plant chemist to ensure all responsible persons involved with the system 
were aware of all the necessary actions). 

5.5.6 Training/qualification.  

(The shift chemist’s training had not included the need to condition the demineralizer/ion 
exchanger prior to being put into service after a unit outage). 

5.5.7.2 Procedure completeness/accuracy.  

(The need to condition the demineralizer/ion exchanger prior to being put into service after 
a unit outage was not included in the procedures on operation of the demineralizer/ion 
exchanger). 

5.5.10.3  Skill of the craft less than adequate/not familiar with job performance standards.  

(The shift chemist was not aware of the need to condition the demineralizer/ion exchanger 
prior to being put into service after a unit outage). 



 

90 

Effects on operation 

6.0 No significant effect on operation or not relevant. 

(Although there was a small reactivity excursion there were no significant effects on any 
other operation, hence Code 6.0 was chosen. Code 6.10 is used if there is evidence of 
exceeding a technical specification limit). 

Characteristics of the event/information 

7.6 Failure or significant degradation of the reactivity control.  

(This code was used because of the reactivity excursion due to failure in reactivity control). 

Nature of failure or error 

8.2.1 Independent multiple failure or errors.  

(Several failures led to this event, hence the use of this code. These failures were not 
connected with each other. i.e. the plant chemist not communicating the necessary 
actions, training inadequate of shift chemist, etc.). 

Nature of recovery actions 

9.1.1 Recovery by foreseen human actions.  
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ANNEX I - LIST OF REACTOR TYPES AND COUNTRY CODES 

REACTOR TYPES 

BWR Boiling Water Reactor 

FBR Fast Breeder Reactor 

GCR Gas Cooled Reactor (graphite or heavy water moderated; includes AGR, HTGR and 
HWGCR) 

HWLWR Heavy water moderated, boiling light water cooled reactor 

LWGR Light water cooled, graphite moderated reactor (e.g. RBMK) 

PHWR Heavy water moderated, pressure tube reactor 

PWR Pressurized water reactor (includes WWER) 

SGHWR Steam generating heavy water reactor 

OTHER Other type of reactor 

 

COUNTRY CODES

AE United Arab Emirates 

AM Armenia 

AR Argentina 

BE Belgium 

BG Bulgaria 

BY Belarus 

BR Brazil 

CA Canada 

CH Switzerland 

CN China 

CZ Czech Republic 

DE Germany 

ES Spain 

FI Finland 

FR France 

GB United Kingdom 

HR Croatia 

HU Hungary 

IN India 

IR Iran 

IT Italy 

JP Japan 

KR Republic of Korea 

LT Lithuania 

MX Mexico 

NL Netherlands 

PK Pakistan 

PL Poland 

RO Romania 

RU Russian Federation 

SE Sweden 

SL Slovenia 

SK Slovakia 

TR Turkey 

UA Ukraine 

US United States of America 

ZA South Africa
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ANNEX II - ABBREVIATIONS FOR USE IN IRS REPORTS 

(Abbreviations may be used in IRS reports after the applicable term or phrase has first been written 
in full (e.g., Steam Generator 2 (SG2)).  

ADS   automatic depressurization system 
ADV   atmospheric dump valve  
AGR   advanced gas cooled reactor 
A/E   architect engineer  
AFW   auxiliary feedwater  
APRM   average power range monitor 
ASP    accident sequence precursor 
ATWS   anticipated transient without scram 
BDT   boron dilution tank 
BIT   boron injection tank 
BOP    balance of plant 
CCIAS   concurrent containment isolation actuation signal 
CCP    centrifugal charging pump 
CCWS   component cooling water system  
CIAS   containment isolation actuation signal 
CPCS  containment pressure control system 
CRD    control rod drive  
CRDI   control room distribution inverter 
CREF  control room emergency filtration 
CRPI   control rod position indicator 
CSS    containment spray system  
CVCS   chemical and volume control system  
DNB   departure from nucleate boiling 
ECCS  emergency core cooling system 
EDG   emergency diesel generator 
ESF   engineered safety feature 
ESFAS  engineered safety feature actuation signal 
ESW   emergency service water system 
FCV   feedwater control valve 
FWIV  feedwater isolation valve 
FWP    feedwater pump 
GCB   generator circuit breaker 
GT   generator transformer/main transformer 
HGTR  high temperature gas cooled reactor 
HPCI   high pressure coolant injection 
HPSI   high pressure safety injection 
HVAC   heating, ventilation and air conditioning  
HWGCR  heavy water moderated, gas cooled reactor 
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ICS   integrated control system 
I&C    instrumentation and control 
IGSCC  intergranular stress corrosion cracking 
IPIS   intermediate pressure injection system  
ISI   in-service inspection 
LCO    limiting conditions for operation 
LER    license event report 
LPCI   low pressure coolant injection 
LPCS   low pressure core spray 
LSSF   loss of safety system function 
MCP   main coolant pump 
MFWP  main feedwater pump 
MSIV  main steam isolation valve 
MSSV  main steam safety valve 
NDT   non-destructive testing 
NSSS   nuclear steam supply system 
OL    operating licence  
OTSG   once through steam generator  
PDP    positive displacement pump 
PORV   pressure operated relief valve 
RBMK  high-power channel-type reactor 
RCIS   reactor core isolation system  
RCP    reactor coolant pump 
RCS   reactor coolant system  
RFWP   reactor feedwater pump 
RHR    residual heat removal 
RPS   reactor protection system  
RTB   reactor trip breaker  
RTS   reactor trip signal  
RWCU  reactor water clean-up  
SBLC  standby liquid control 
SDT   steam dump tank 
SDV   steam discharge vent 
SG   steam generator 
SGPR  steam generator pressure relief 
SIAS   safety injection actuation signal 
SIT   safety injection tank 
SJAE   steam jet air ejector 
SRV   safety relief valve 
SVCP   suction valve for charging pump  
TS   technical specifications  
WWER  water cooled water moderated power reactor  
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