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Foreword 

(This foreword is not a part of IEEE Std 422-1977, Guide for the Design and Installation of Cable Systems in Power Generating 
Stations.) 

This guide was prepared by the Wire and Cable Systems Working Group of the Station Design 
Subcommittee, Power Generation Committee. T h e membership of the Working Group during 
the preparation of this draft was: 

R. E . Cot ta , Chairman 

F. L. Arndt 
A. T. Baker 
F. D. Burton 
D. H. Clark 
F. J. Dan 
G. Doubleday 
J. J. Garland 
O. Mazzoni 
R. W. Metcalfe 

W. J. Moseley, Jr. 
R. A. Peterson 
C. J. Pirofalo 
L. F. Rhodes 
R. G. Scott 
B. J. Stables 
C. E. Stine 
Η. E. Yocum, Jr. 
R. Zweigler 

Past chairmen of the Working Group and continuing advisers are J. B . Sullivan, W . B. Shields 
and R . Zweigler. 

This guide is the result of efforts by the Work Group which cover approximately 6 years. During 
this time seven drafts of the guide have received comments by membership of the Power Gener­
ation Committee and Nuclear Power Engineering Committee of the I E E E . Balloting was done by 
both P G C and N P E C , and the resulting draft was reviewed by a special Ad-Hoc task force of the 
Insulated Conductors Committee. 

Since approval by the Standards Committee of the I E E E , the Work Group has continued ef­
forts to incorporate in the next revision many of those items requested by commentors during bal­
loting process. A n additional section is being addressed concerning seismic supports for Class I E 
raceway systems in seismic Category I structures. 

It should be noted that Section 12 (Flame Tests) of this guide essentially duplicates the content 
of I E E E Std 383-1974; Standard for Type Test of Class I E Electric Cables, Field Splices, and 
Connections for Nuclear Power Generating Stations ( A N S I N41.10-1975) , insofar as the flame 
test itself is concerned. However, since this guide applies to non-Class I E electric cables, as well 
as, those used in nuclear plants, the flame test is repeated herein. 

Section 5, "Isolation, Separation, and Identification of Redundant Cable Systems," of this 
guide does not contain information which conflicts with the work of N P E C concerning I E E E Std 
384-1974, Trial Use Standard Criteria for Separation of Class I E Equipment and Circuits. Mate­
rial pertaining strictly to Class I E cable systems is included in the N P E C subcommittee's criteria. 

N O T E : For convenience in using this guide, the user should note the following groupings: 
Cable Considerations and Recommendations are treated in Sections 2, 3, 4, 5, 6, 7, and 8 
Cable Fire Protection Considerations and Recommendations are treated in Sections 9, 10, 11, 

and 12 
Raceway Considerations and Recommendations are treated in Section 13 
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IEEE Guide for the 
Design and Installation of Cable Systems in 

Power Generating Stations 

1. Purpose 

This document has been developed as a 
guide for the design and installation of wire 
and cable systems in generating stations with 
the objective of minimizing failures and their 
consequences. This guide is not intended for 
use in design considerations of wire and cable 
systems in switchyards or substations. 

Although the function of this document is a 
design guide, some of the problem solutions 
are presented in the wording of recommended 
practices. Users of the guide should be aware 
that the recommendations offered do not rep­
resent the only acceptable practices available 
for solution of the problems. T h e y do repre­
sent principles and methods which are con­
sistent with the goals of this guide. 

This guide applies to both nuclear and non-
nuclear electric power generating stations. 
However, for the special requirements of wire 
and cable installations in Class I E systems of 
nuclear stations, the user should also refer to 
the following standards: 

A N S I N45.2-1971 , Requirements for Nuclear 
Power Plants, Quality Assurance Program. 

I E E E Std 279-1971, Criteria for Protection 
Systems for Nuclear Power Generating Sta­
tions ( A N S I N42.7-1972) . 

I E E E Std 308-1974, Criteria for Class I E 
Power Systems for Nuclear Power Generating 
Stations. 

I E E E Std 317-1976, Electric Penetration As­
semblies in Containment Structures for Nu­
clear Power Generating Stations. 

I E E E Std 323-1974 , Qualifying Class I E 
Equipment for Nuclear Power Generating 
Stations. 

I E E E Std 336-1971, Installation, Inspection, 
and Testing Requirements for Instrumenta­
tion and Electric Equipment During the Con­
struction of Nuclear Power Generating Sta­
tions ( A N S I N45.2 .4-1972) . 

I E E E Std 383-1974, Type Test of Class I E 
Electr ic Cables, Field Splices, and Con­
nections for Nuclear Power Generating Sta­
tions. 

I E E E Std 384-1974, Trial Use Standard Cri­
teria for Separation of Class I E Equipment 
and Circuits. 

2. Cable Performance Requirements 

2.1 Scope. Cable performance requirements 
mentioned in this section are particular re­
quirements which should be considered in 
specifying cable for installation in generating 
stations. Certain requirements, such as radi­
ation, apply only to nuclear generating sta­
tions. No one cable characteristic should be 
emphasized to the serious detriment of others. 
A balance of cable characteristics, as well as 
good installation, design, and construction 
practices, is necessary to provide a sound 
cable system. 

2 . 2 Service Conditions 
2 .2 .1 Cables may be subjected to direct bur­

ial, installation in conduit above and below 
ground, enclosed in wireways above ground, 
and exposed in cable tray runs. Cables should 
be suitable for operation in wet or dry loca­
tions. 

2 . 2 . 2 Cable operating temperatures in gen­
erating stations are normally based on 40° C 
ambient. Special considerations must be given 
to cables installed in areas where ambient 
temperatures exceed 40° C (that is, at boiler 
fronts, in reactor containment, near steam 
valves, etc). 

2 . 2 . 3 Cables should be suitable for all ex­
pected plant environmental conditions that 
may occur in the areas they are to be used. 

2 . 3 Performance Requirements. T h e basic ob­
jective for cable performance is that the cable 
should have a serviceable life at least equal to 

7 
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3. Ampacity and Derating 

3.1 S c o p e . T h i s s e c t i o n p rov ides a gu ide for 
the d e t e r m i n a t i o n o f c a b l e a m p a c i t y ra t ings 
a n d the a p p l i c a t i o n o f de ra t ing factors for 
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8 

the des ign life o f t h e p o w e r gene ra t ing s t a t i on 
at t he des ign v o l t a g e a n d cu r ren t ra t ings , a n d 
w h i l e s u b j e c t e d t o e x p e c t e d p l a n t e n v i r o n ­
m e n t a l c o n d i t i o n s . T h e f o l l o w i n g are require­
m e n t s o f spec ia l c o n c e r n in gene ra t ing sta­
t ions . 

2 . 3 . 1 Reliability. T h e re l iabi l i ty o f a c a b l e 
is t he p r o b a b i l i t y tha t the c a b l e wil l f u n c t i o n 
w i t h o u t fai lure ove r the des ign life o f t he c a b l e 
w h e n o p e r a t e d w i t h i n its des ign l imi t s . 

P r o p e r i den t i f i c a t i on o f t he des ign l imi ts , 
p rope r s e l ec t ion o f t he cab l e i n su l a t i on sys­
t e m , a n d p r o p e r d e t e r m i n a t i o n o f the requ i red 
ins ta l l a t ion des ign a n d m e t h o d s wi l l assure 
t h e h ighes t re l iab i l i ty . 

2 . 3 . 2 Thermal Stability. W h e n sub jec t t o 
e n v i r o n m e n t a l t e m p e r a t u r e a n d its o w n gen­
era ted hea t d u r i n g the des ign life, the c a b l e 
sha l l m a i n t a i n s u c h i n su l a t i ng proper t ies as 
requi red b y o p e r a t i n g c o n d i t i o n s . 

2 . 3 . 3 Moisture Resistance. M o i s t u r e resist­
a n c e c h a r a c t e r i s t i c s s h o u l d be c o n s i d e r e d 
s ince cab l e ins ta l led in genera t ing s ta t ions 
m a y be l o c a t e d in we t l o c a t i o n s , e spec ia l ly 
t hose ins ta l led b e l o w grade . In a d d i t i o n , c ab l e 
ins ta l led w i t h i n a n u c l e a r p o w e r genera t ing 
s ta t ion c o n t a i n m e n t s t ruc ture c a n be t e m p o ­
rari ly sub j ec t ed t o re la t ive h u m i d i t y c o n d i ­
t i o n s u p t o 100 p e r c e n t . 

2 . 3 . 4 Radiation Resistance. C a b l e ins ta l led 
in c o n t a i n m e n t s t ruc tures o f nuc l ea r p o w e r 
genera t ing s t a t ions ( excep t ins ide the reac to r 
vessel) a n d in ce r ta in areas in t he aux i l i a ry 
b u i l d i n g s h o u l d be c a p a b l e o f m e e t i n g all spec ­
ified cha rac te r i s t i c s before a n d after wi th ­
s t a n d i n g a to ta l c u m u l a t i v e r ad i a t i on dosage 
d i c t a t ed by p l a n t des ign cr i ter ia . 

2 . 3 . 5 Fire Resistance. T o m i n i m i z e the 
d a m a g e tha t c a n be caused by a c a b l e fire, c a ­
bles as ins ta l led in cab l e t ray sys tems s h o u l d 
h a v e n o n p r o p a g a t i n g a n d se l f -ex t inguish ing 
cha rac te r i s t i c s . T h e s e cha rac te r i s t i c s are es­
sent ia l for all c ab l e s ins ta l led in p o w e r p l an t s 
bu t are less c r i t i ca l for cab les run in c o n d u i t . 
S e c t i o n 12 gives r e c o m m e n d e d p r o c e d u r e s for 
c a b l e fire tests. 

va r ious types o f c a b l e ins ta l la t ions as related 
to p o w e r p l an t s . 

3 . 2 A m p a c i t y T a b l e s . I E E E P u b l i c a t i o n 
S-135 ( I P C E A P u b l i c a t i o n P -46-426) , A I E E -
I P C E A P o w e r C a b l e A m p a c i t i e s for C o p p e r o r 
A l u m i n u m C o n d u c t o r s , p rov ides cab l e am­
p a c i t y tables for va r ious c a b l e c o n s t r u c t i o n s 
a n d m e t h o d s o f ins ta l l a t ion . It a l so p rov ides 
guides to t he se l ec t ion o f the p rope r a m p a c i t y 
a n d the a p p l i c a t i o n o f de ra t ing fac tors . 

A m p a c i t i e s for n o n s p a c e d cables in t rays 
s h o u l d be d e t e r m i n e d f rom tables a n d appl i ­
c a t i o n d a t a p r o v i d e d in I P C E A P u b l i c a t i o n 
P-54-440 ( N E M A S t a n d a r d W C 5 1 - 1 9 7 5 ) , A m ­
pac i t i es in O p e n T o p C a b l e T r a y s , or I P C E A 
P u b l i c a t i o n P-33-440-1959, F a c t o r s for C a l c u ­
la t ing A m p a c i t i e s o f Cab le s Ins ta l led in L a d ­
der S u p p o r t , T r a y s , a n d T r o u g h s . 

3 .3 D e s i g n Cons idera t ions . Cab le s for p o w e r 
p l a n t a p p l i c a t i o n s s h o u l d be sized to carry 
n o r m a l a n d e m e r g e n c y l o a d cu r ren t unde r all 
c o n d i t i o n s o f p lan t o p e r a t i o n . Spec i a l cons id ­
e ra t ions re la ted to p o w e r p lan t s are: 

(1) A m b i e n t t empera tu res used in ca l cu ­
la t ing cab l e a m p a c i t y ra t ings in tables refer­
e n c e d in S e c t i o n 3.2 are a s s u m e d to be 20° C 
for bu r i ed ins ta l l a t ions a n d 40° C for exposed 
c o n d u i t or c ab l e t rays . C a b l e a m p a c i t y shou ld 
be adjus ted for t he a m b i e n t t empera tu re o f 
the ins ta l la t ion . 

(2) S e l e c t i o n o f c o n d u c t o r size s h o u l d c o n ­
sider vo l t age regu la t ion r equ i remen t s , short-
c i rcu i t r equ i remen t s , sh ie ld currents , and m e ­
c h a n i c a l s t rength in a d d i t i o n t o cab l e a m p a ­
ci t ies . Sho r t - c i r cu i t r equ i r emen t s s h o u l d be 
b a s e d u p o n I P C E A P u b l i c a t i o n P-32-383-
1958, S h o r t C i rcu i t Charac te r i s t i cs o f Insu­
la ted C a b l e . 

(3) A m p a c i t i e s for cables ins ta l led in ex­
p o s e d g roups or c lose ly s p a c e d c o n d u i t s , o r 
c l o s e l y s p a c e d in c a b l e racks , requi re de ra t ing 
a c c o r d i n g t o the n u m b e r o f ho r i zon t a l a n d 
ver t ica l r ows i nvo lved . D e r a t i n g factors are 
i n c l u d e d w i t h the a m p a c i t y tables referenced 
in S e c t i o n 3.2. 

(4) P o w e r cab les s h o u l d be sized for the 
o v e r l o a d capab i l i t y o f t he e q u i p m e n t served. 

(5) W h e r e cab l e is r ou t ed t h r o u g h several 
types o f ins ta l la t ion c o n d i t i o n s (direct bur ied , 
exposed c o n d u i t , cab le t r a y ) , c o n d u c t o r size 
s h o u l d be se lec ted for the l imi t ing c o n d i t i o n . 
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the design life of the power generating station
at the design voltage and current ratings, and
while subjected to expected plant environ­
mental conditions. The following are require­
ments of special concern in generating sta­
tions.

2.3.1 Reliability. The reliability of a cable
is the probability that the cable will function
without failure over the design life of the cable
when operated within its design limits.

Proper identification of the design limits,
proper selection of the cable insulation sys­
tem, and proper determination of the required
installation design and methods will assure
the highest reliability.

2.3.2 Thermal Stability. When subject to
environmental temperature and its own gen­
erated heat during the design life, the cable
shall maintain such insulating properties as
required by operating conditions.

2.3.3 Moisture Resistance. Moisture resist­
ance characteristics should be considered
since cable installed in generating stations
may be located in wet locations, especially
those installed below grade. In addition, cable
installed within a nuclear power generating
station containment structure can be tempo­
rarily subjected to relative humidity condi­
tions up to 100 percent.

2.3.4 Radiation Resistance. Cable installed
in containment structures of nuclear power
generating stations (except inside the reactor
vessel) and in certain areas in the auxiliary
building should be capable of meeting all spec­
ified characteristics before and after with­
standing a total cumulative radiation dosage
dictated by plant design criteria.

2.3.5 Fire Resistance. To minimize the
damage that can be caused by a cable fire, ca­
bles as installed in cable tray systems should
have nonpropagating and self-extinguishing
characteristics. These characteristics are es­
sential for all cables installed in power plants
but are less critical for cables run in conduit.
Section 12 gives recommended procedures for
cable fire tests.

3. Ampacity and Derating

3.1 Scope. This section provides a guide for
the determination of cable ampacity ratings
and the application of derating factors for

IEEE GUIDE FOR THE DESIGN AND INSTALLATION OF

various types of cable installations as related
to power plants.

3.2 Ampacity Tables. IEEE Publication
S-135 (lPCEA Publication P-46-426), AIEE­
IPCEA Power Cable Ampacities for Copper or
Aluminum Conductors, provides cable am­
pacity tables for various cable constructions
and methods of installation. It also provides
guides to the selection of the proper ampacity
and the application of derating factors.

Ampacities for nonspaced cables in trays
should be determined from tables and appli­
cation data provided in IPCEA Publication
P-54-440 (NEMA Standard WC51-1975), Am­
pacities in Open Top Cable Trays, or IPCEA
Publication P-33-440-1959, Factors for Calcu­
lating Ampacities of Cables Installed in Lad­
der Support, Trays, and Troughs.

3.3 Design Considerations. Cables for power
plant applications should be sized to carry
normal and emergency load current under all
conditions of plant operation. Special consid­
erations related to power plants are:

(1) Ambient temperatures used in calcu­
lating cable ampacity ratings in tables refer­
enced in Section 3.2 are assumed to be 20° C
for buried installations and 40° C for exposed
conduit or cable trays. Cable ampacity should
be adjusted for the ambient temperature of
the installation.

(2) Selection of conductor size should con­
sider voltage regulation requirements. short­
circuit requirements, shield currents, and me­
chanical strength in addition to cable ampa­
cities. Short-circuit requirements should be
based upon IPCEA Publication P-32-383­
1958, Short Circuit Characteristics of Insu­
lated Cable.

(3) Ampacities for cables installed in ex­
posed groups or closely spaced conduits, or
closely spaced in cable racks, require derating
according to the number of horizontal and
vertical rows involved. Derating factors are
included with the ampacity tables referenced
in Section 3.2.

(4) Power cables should be sized for the
overload capability of the equipment served.

(5) Where cable is routed through several
types of installation conditions (direct buried,
exposed conduit. cable tray), conductor size
should be selected for the limiting condition.

8Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 14:40:25 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 422-1977

http://www.avadocuments.com/doc/ieee-422-1977
http://www.avadocuments.com/doc/ieee-422-1977


CABLE SYSTEMS IN POWER GENERATING STATIONS 
IEEE 

Std 422-1977 

5. Separation and Identification of 
Redundant Cable Systems 

5.1 S c o p e . T h i s s ec t i on suggests m e t h o d s o f 
s epa ra t i on a n d iden t i f i ca t ion for c a b l i n g asso­
c ia ted w i t h r e d u n d a n t e q u i p m e n t in p o w e r 
gene ra t i ng s t a t ions . 

5 . 2 Def in i t ions . In th is s e c t i o n , the t e r m "re­
d u n d a n t " is app l i ed t o t w o o r m o r e sys tems 
se rv ing t h e s a m e o b j e c t i v e , w h e r e t h e y are 
a lso ei ther : 

(1) S y s t e m s w h e r e p e r s o n n e l o r p u b l i c safe­
ty is i n v o l v e d , s u c h as fire p u m p s . 

(2) S y s t e m s p r o v i d e d w i t h r e d u n d a n c y be­
c a u s e o f t h e s e v e r i t y o f e c o n o m i c conse ­
q u e n c e s o f e q u i p m e n t d a m a g e . ( T u r b i n e - g e n ­
era tor a c a n d d c bea r ing oi l p u m p s are ex­
a m p l e s o f r e d u n d a n t e q u i p m e n t under th is 
de f in i t i on . ) 

5 . 3 Cr i ter ia . T h e e lec t r ica l c o n d u c t o r s for re­
d u n d a n t sys t ems o f a p o w e r gene ra t ing sta­
t i on s h o u l d h a v e sepa ra t ion t o assure t ha t n o 
s ing le c r ed ib l e e v e n t wil l p reven t o p e r a t i o n o f 
the requi red n u m b e r o f r e d u n d a n t sys tems . It 
is a l so r e c o m m e n d e d tha t sepa ra t ion be ap­
p l i ed to par t ia l c a p a c i t y sys tems , s u c h as 
th ree 50 pe rcen t sys tems , t o i m p r o v e service 
re l iabi l i ty . T h e degree o f sepa ra t ion requi red 
var ies w i th t h e po ten t i a l haza rds in a par t icu­
l a r a r e a o f t h e p o w e r gene ra t ing s ta t ion . 
T h e s e areas m a y be c lass i f ied as fo l lows : 

(1) M e c h a n i c a l d a m a g e (miss i le ) a rea 
(2) F i re h a z a r d area 
(3) C a b l e sp read ing r o o m 
5 .3 .1 Mechanical Damage (Missile) Area. 

A r r a n g e m e n t or p ro t ec t i ve barr iers or b o t h 
s h o u l d be s u c h tha t n o c red ib le miss i le c a n 
c a u s e t he des t ruc t ion o f c ab l i ng , the reby pre­
v e n t i n g o p e r a t i o n o f the requi red n u m b e r o f 
r e d u n d a n t sys tems . 
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o t h e r p r o v e n m e a n s . S e p a r a t i o n f r o m o the r 
e lecr ica l no i s e sou rces s u c h as p o w e r t rans­
fo rmers , m o t o r s , e t c , s h o u l d be m a i n t a i n e d . I f 
a d e q u a t e l y sh i e lded , c o m m u n i c a t i o n s cab les 
m a y b e i n c l u d e d in r a c e w a y s w i t h a n a l o g sig­
na l cab les . 

4 . 3 . 4 L o w - l e v e l digi ta l s igna l cab les m a y be 
run in c o n t r o l c a b l e r a c e w a y s , if this mee t s t he 
r equ i r emen t s o f t he s ignal r ece iv ing equ ip ­
m e n t m a n u f a c t u r e r s . 

4. Physical Separation of Medium-
Voltage Power, Low-Voltage Power 

and Control, and Low-Level Signal 
Cables 

4 .1 S c o p e . T h i s s e c t i o n cove r s p h y s i c a l sepa­
ra t ion o f v a r i o u s c lasses o f cab les a c c o r d i n g t o 
degree o f in te r fe rence t o o t h e r c lasses a n d vu l ­
nerab i l i ty t o spu r ious s igna ls . 

4 . 2 Def in i t ion o f V o l t a g e C las s 
4 . 2 . 1 M e d i u m - v o l t a g e p o w e r cab les are de ­

s igned t o s u p p l y p o w e r t o u t i l i za t ion dev i ce s o f 
the p l a n t aux i l i a ry s y s t e m , o p e r a t e d at 601 t o 
15 000 V . 

4 . 2 . 2 L o w - v o l t a g e p o w e r c a b l e s are de ­
s igned t o s u p p l y p o w e r t o u t i l i za t ion dev i ce s o f 
the p l a n t aux i l i a ry s y s t e m , o p e r a t e d at 600 V 
or less. 

4 . 2 . 3 C o n t r o l c ab l e s are t h o s e a p p l i e d at 
re la t ive ly l o w cu r r en t levels or used for inter­
m i t t e n t o p e r a t i o n t o c h a n g e t he o p e r a t i n g sta­
tus o f a u t i l i za t ion d e v i c e o f t he p l a n t aux­
il iary s y s t e m . 

4 . 2 . 4 L o w - l e v e l a n a l o g s ignal cab les are 
those used for t r a n s m i t t i n g va r i ab le cu r r en t o r 
v o l t a g e s igna ls for t h e c o n t r o l o r i n s t rumen ta ­
t ion o f p l a n t e q u i p m e n t a n d sys t ems , or b o t h . 

4 . 2 . 5 L o w - l e v e l d ig i ta l s igna l c i rcu i t cab les 
are t h o s e used for t r an smi t t i n g c o d e d infor-
n a i o n s igna ls , s u c h as t h o s e de r ived f r o m t h e 
o u t p u t o f an ana log- to -d ig i t a l conve r t e r , o r 
t he c o d e d o u t p u t f r o m a d ig i ta l c o m p u t e r o r 
o the r d ig i ta l t r a n s m i s s i o n t e rmina l s . 

4 . 3 Sepa ra t i on R e q u i r e m e n t s 
4 . 3 . 1 M e d i u m - v o l t a g e p o w e r cab les s h o u l d 

be ins ta l led in r a c e w a y s separa te f r o m l o w -
vo l t age p o w e r a n d c o n t r o l cab les a n d low- leve l 
s ignal cab le s . In ve r t i ca l ly s t a c k e d t rays , t he 
h ighes t v o l t a g e cab les s h o u l d b e in the h ighes t 
pos i t i on in t he t r ay s t ack . 

4 . 3 . 2 C o n t r o l c ab l e s m a y be m i x e d w i t h 
l o w - v o l t a g e p o w e r cab l e s if the i r respec t ive 
cab le sizes d o n o t differ grea t ly . W h e n th is is 
d o n e in t rays , t he p o w e r c a b l e s h o u l d be de­
rated as if all c a b l e s in t he t ray were p o w e r 
cab le , unless p o s i t i o n a n d g r o u p i n g are c o n ­
t ro l led . 

4 . 3 . 3 A n a l o g s ignal c ab l e s s h o u l d be run 
separa te f r o m all p o w e r a n d c o n t r o l cab les , 
a n d f r o m u n s h i e l d e d cab l e s ca r ry ing digi ta l o r 
pu l se t y p e s igna ls . S e p a r a t i o n c a n be p r o v i d e d 
by separa te r a c e w a y s , a barr ier in a t ray, or 

CABLE SYSTEMS IN POWER GENERATING STATIONS

4. Physical Separation of Medium­
Voltage Power, Low-Voltage Power

and Control, and Low-Level Signal
Cables

4.1 Scope. This section covers physical sepa­
ration of various classes of cables according to
degree of interference to other classes and vul­
nerability to spurious signals.

4.2 Definition of Voltage Class
4.2.1 Medium-voltage power cables are de­

signed to supply power to utilization devices of
the plant auxiliary system. operated at 601 to
15000 V.

4.2.2 Low-voltage power cables are de­
signed to supply power to utilization devices of
the plant auxiliary system. operated at 600 V
or less.

4.2.3 Control cables are those applied at
relatively low current levels or used for inter­
mittent operation to change the operating sta­
tus of a utilization device of the plant aux­
iliary system.

4.2.4 Low-level analog signal cables are
those used for transmitting variable current or
voltage signals for the control or instrumenta­
tion of plant equipment and systems. or both.

4.2.5 Low-level digital signal circuit cables
are those used for transmitting coded infor­
naion signals. such as those derived from the
output of an analog-to-digital converter. or
the coded output from a digital computer or
other digital transmission terminals.

4.3 Separation Requirements
4.3.1 Medium-voltage power cables should

be installed in raceways separate from low­
voltage power and control cables and low-level
signal cables. In vertically stacked trays. the
highest voltage cables should be in the highest
position in the tray stack.

4.3.2 Control cables may be mixed with
low-voltage power cables if their respective
cable sizes do not differ greatly. When this is
done in trays. the power cable should be de­
rated as if all cables in the tray were power
cable. unless position and grouping are con­
trolled.

4.3.3 Analog signal cables should be run
separate from all power and control cables.
and from unshielded cables carrying digital or
pulse type signals. Separation can be provided
by separate raceways. a barrier in a tray. or
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other proven means. Separation from other
elecrical noise sources such as power trans­
formers. motors. etc. should be maintained. If
adequately shielded. communications cables
may be included in raceways with analog sig­
nal cables.

4.3.4 Low-level digital signal cables may be
run in control cable raceways. if this meets the
requirements of the signal receiving equip­
ment manufacturers.

5. Separation and Identification of
Redundant Cable Systems

5.1 Scope. This section suggests methods of
separation and identification for cabling asso­
ciated with redundant equipment in power
generating stations.

5.2 Definitions. In this section. the term "re­
dundant" is applied to two or more systems
serving the same objective. where they are
also either:

(1) Systems where personnel or public safe­
ty is involved. such as fire pumps.

(2) Systems provided with redundancy be­
cause of the severity of economic conse­
quences of equipment damage. (Turbine-gen­
erator ac and dc bearing oil pumps are ex­
amples of redundant equipment under this
definition.)

5.3 Criteria. The electrical conductors for re­
dundant systems of a power generating sta­
tion should have separation to assure that no
single credible event will prevent operation of
the required number of redundant systems. It
is also recommended that separation be ap­
plied to partial capacity systems. such as
three 50 percent systems. to improve service
reliability. The degree of separation required
varies with the potential hazards in a particu­
lar area of the power generating station.
These areas may be classified as follows:

(1) Mechanical damage (missile) area
(2) Fire hazard area
(3) Cable spreading room
5.3.1 Mechanical Damage (Missile) Area.

Arrangement or protective barriers or both
should be such that no credible missile can
cause the destruction of cabling. thereby pre­
venting operation of the required number of
redundant systems.
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