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N O T I C E  

All quest ions ur o the r  c o m m u n i c a t i o n s  re la t ing  to this d o c u m e n t  should  be  sent  only to N F I ' A  H e a d -  
quar te r s ,  addressed to the a t t en t ion  of the C o m m i t t e e  responsible  for  the d o c u m e n t .  

For i n f o r m a t i o n  on the p rocedures  for  r eques t ing  Techn ica l  Commi t t ee s  to issue Formal  In t e rp re t a -  
tions, p ropos ing  Ten ta t ive  In te r im A m e n d m e n t s ,  p ropos ing  a m e n d m e n t s  for C o m m i t t e e  cons idera t ion ,  a n d  
appea ls  on mat te r s  re la t ing  to the con ten t  of the d o c u m e n t ,  write to the Secretary ,  S t a n d a r d s  Counci l ,  Na 
t ional  Fire Pro tec t ion  Associat ion,  B a t t e r y m a r c h  Park,  Qu incy ,  MA 02269.  

A s ta tement ,  wri t ten  or oral ,  t ha t  is not  processed in a c c o r d a n c e  with Section 16 of  the Regu la t ions  
Gove rn ing  C o m m i t t e e  Projects  shall  not  be cons idered  the official posi t ion of NFI 'A  or any  of its C o m m i t -  
tees a n d  shall not  be cons idered  to he, nor  be  relied u p o n  as, a Fo rma l  In t e rp re t a t i on .  

Users of  this d o c u m e n t  should consul t  app l i cab l e  Federal ,  State  a n d  local laws a n d  regula t ions .  NFI 'A  
does not.  by the pub l i ca t ion  of this d o c u m e n t ,  in tend  to urge  act ion which  is not ira c o m p l i a n c e  with ap  
pl icab]e laws a n d  this d o c u m e n t  m a y  not  he cons t rued  as d o i n g  so. 

Pol i cy  Adopted  by N F P A  Board  of  Directors  on  D e c e m b e r  3, 1982 

T h e  Board  of  Directors  rea f f i rms  tha t  the Na t iona l  Fire Pro tec t ion  Associa t ion recognizes tha t  the tox 
iciLy of the p roduc t s  of c o m b u s t i o n  is an  i m p o r t a n t  f ac to r  in the loss of  life f rom fire. N F P A  has dea l t  with 
tha t  subject  in its t echnica l  connn i t t ee  d o c u m e n t s  for m a n y  years.  

T h e r e  is a conce rn  t ha t  tile g r o w i n g  use of  synthet ic  mate r ia l s  m a y  p r o d u c e  more  or add i t i ona l  toxic 
p roduc t s  of  combus t i on  in a fire env i ronmen t .  T h e  B o a r d  has, therefnrc ,  asked all NFPA technica l  commi t -  
tees to review the d o c u m e n t s  for  which  they are responsible  to be sure tha t  the d o c u m e n t s  r e spond  to this 
cu r r en t  concern .  T o  assist the commi t t ees  ira m e e t i n g  this request ,  the Board  has a p p o i n t e d  an  advisory 
commi t t ee  to provide specific g u i d a n c e  to tt/e t echn ica l  commi t t ees  on quest ions  re la t ing  to asse~,sing the 
hazards  of tile p roduc t s  of combus t i on .  

L i c e n s i n g  Prov i s ion  i This  d o c u m e u t  is copyr igh t ed  by the Na t iona l  Fire Pro tec t ion  Associa t ion 
(NFPA).  

1. Adopt ion  by R e f e r e n c e  - -  Publ ic  au thor i t i es  a n d  others  are u r g e d  to reference  this d o c u m e n t  in 
laws, o rd inances ,  regula t ions ,  admin i s t r a t ive  orders  or s imi lar  ins t ruments .  An), delet ions,  add i t ions  a n d  
changes  desired by the a d o p t i n g  au tho r i ty  must  be no ted  separa te ly .  Those  us ing  this m e t h o d  are  reques ted  
to notify the NFPA (At ten t ion:  Secretary ,  S t a n d a r d s  Counci l )  in wri t ing of such use. T h e  te rm " a d o p t i o n  hy 
re fe rence"  means  the c i t ing  of  title ant{ pub l i sh ing  i n f o r m a t i o n  oral},. 

2. A d o p t i o n  by T r a n s c r i p t i o n  - -  A. Public  au thor i t i es  with l a w m a k i n g  or rule m a k i n g  powers  only.  
upon  wr i t ten  not ice to the NFPA (At ten t ion:  Secretary ,  S t a n d a r d s  Cuunci l ) ,  will he g r a n t e d  a royal ty- f ree  
license to pr in t  a n d  republ i sh  this d o c u m e n t  ira whole or  in par t ,  with changes  a n d  addi t ions ,  if any,  nu ted  
separa te ly ,  in laws. o rd inances ,  regula t ions ,  admin i s t r a t ive  orders  ur s imilar  i n s t rumeu t s  bay ing  the force of 
law, provided that :  (1) due  not ice of NFPA's  copyr igh t  is con t a ined  in each  law a n d  in each  eopy thereof ;  
and ,  (2) tha t  such p r i u t i n g  a n d  r epub l i ca t ion  is l imited to n u m h e r s  sufficient  to satisfy the ju r i sd ic t ion ' s  
l a w m a k i n g  or r u l e m a k i n g  process. B.  Once  this N F P A  Code  or S t a n d a r d  has been a d o p t e d  into law, all 
p r in t ings  of this d o c u m e n t  by publ ic  au thor i t i es  with l a w m a k i n g  or r u l e m a k i n g  powers  or any  o ther  persons 
des i r ing  to r ep roduce  this d o c u m e n t  or its conten ts  as a d o p t e d  by the ju r i sd ic t ion  ira whole or in pa r t ,  in any  
fo rm,  upon  wri t ten  request  to NFPA (At ten t ion :  Secretary .  S t a n d a r d s  Counci l ) ,  will be g r a n t e d  a nonex-  
elusive license to pr int ,  republ i sh ,  a n d  vend this d u c u m e n t i n  whole or in par t ,  with changes  a n d  addi t ions ,  
if any,  noted  separa te ly  provided  tha t  due  not ice of N F P A ' s  copyr igh t  is con t a ined  in each  copy.  Such  
license shall be g r a n t e d  only u p o n  a g r e e m e n t  to pay  N F P A  a royalty.  This  royal ty  is r equ i red  to provide  
funds  for the research  a n d  deve lopment  necessary to con t inue  the work of NFPA a n d  its volunteers  in cun 
t inual ly  u p d a t i n g  a n d  revising NFPA s t anda rds .  U n d e r  cer ta in  c i r cums tances ,  publ ic  au thor i t i es  with 
l a w m a k i n g  or r u l e m a k i n g  powers  may  app ly  for a n d  m a y  receive a special  royal ty  when tile publ ie  interest  
will be served thereby.  

3. Scope of  L icense  G r a n t  - -  Tile te rms  a n d  condi t ions  set for th  above  do nut  ex tend  to the index to 
this d o c u m e n t .  

(For f u r t h e r  exp l ana t i on ,  see the Policy C o n c e r n i n g  the A d o p t i o n ,  P r i n t i n g  a n d  l ' ub l i ca t ion  of N F P A  
Documen t s  which  is avai lable  upon  request  f rum the N F P A . )  

Statement  on  N F P A  Procedures  

This  ma te r i a l  has been developed u n d e r  the publ i shed  p rocedures  of the Na t iona l  Fire Pro tec t ion  
Associat ion,  which  are des igned to assure the a p p o i n t m e n t  of technica l ly  c o m p e t e n t  Commi t t ee s  hav ing  
ba l anced  represen ta t ion .  While  these p rocedures  assure tile highest  degree  of  care ,  ne i the r  the N a t i o n a l  Fire 
Pro tec t ion  Associat ion.  its members ,  nor  those p a r t i c i p a t i n g  in its activities accepts  any  liability resul t ing  
f rom compl i ance  or n o n c o m p l i a n c e  with the tn-ovisions given herein ,  for  any  restr ict ions imposed  on 
mate r ia l s  or processes, or for the comple teness  of  tire text. 

NFPA has no power  or au tho r i ty  to police or enfnrce  c o m p l i a n c e  with the conten ts  of  this d o c u m e n t  
and  any  cer t i f ica t ion of p roduc t s  s ta t ing  c o m p l i a n c e  with r equ i r emen t s  of this d o c u m e n t  is m a d e  at  tile peri l  
of  the certif ier .  
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N F P A  110 
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Emergency and Standby Power Systems 

1988 Edition 

This edition of NFPA 110, Standard for Emergency and Standby Power Systems, 
was prepared by the Technical  Committee on Emergency Power Supplies, and acted 
on by the National  Fire Protection Association, Inc. at its Fall Meeting held November 
9-11, 1987 in Port land,  Oregon. It was issued by the Standards Council on December 
2, 1987, with an effective date of December 22, 1987, and supersedes all previous, edi- 
tions. 

The  1988 edition of this s tandard has been approved by the American National  
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin  of the 
pages on which they appear.  These lines are included as an aid to the user in identify- 
ing changes from the previous edition. 

O r i g i n  and Development  of N F P A  110 

The Emergency Power Supplies Committee was organized in 1976 by the Associa- 
tion in recognition of the demand  for viable guidelines for the assembly, installation, 
and performance of electrical power systems to supply critical and essential needs dur- 
ing outages of the normal  power source. 

It was the intent  of the committee to establish the necessary equipment  re- 
quirements to achieve an on-site auxiliary electrical power source suitable to the needs 
of the applicable requirements and user criteria. 

In 1979, the Committee 's  report, proposing adoption of NFPA 110, was published 
but withdrawn because of issues involving the scope of the Committee.  In 1981, a 
revised Committee report was returned to committee in order to resolve differences 
with other NFPA documents.  At the NFPA 1982 Fall Meeting, the Committee 's  report 
was adopted as a tentative s tandard (NFPA 110T-1983) in order to have the document  
exposed to as much public review as possible. NFPA 110 was formally adopted as a 
s tandard at the NFPA 1984 Fall Meeting, and designated the 1985 edition. Tha t  edi- 
tion clarified scope statements, prototype testing, battery and bypass isolation switch 
requirements,  and revised main tenance  requirements.  

The detail of the s tandard was and still is considered necessary to obta in  the 
m i n i m u m  level of reliability and performance, particularly where life safety electrical 
power needs are involved. 

Particular power sources not specifically addressed within the current  s tandard  will 
be considered for inclusion by the Committee as appropriate equipment  detail and 
performance parameters are made available. 

The s tandard does not require the installation of emergency and standby power sup- 
ply systems. Rather,  it is a document  that, if followed, will result in a system suitable 
for various situations as may be required by codes and standards. 

The 1988 edition of NFPA 110 acids several new definitions and further clarifies 
transfer switch and installation testing requirements.  
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N O T I C E :  An asterisk (*) following the n u m b e r  or let ter 
des igna t ing  a p a r a g r a p h  indicates  explanatory  mater ia l  on that  
p a r a g r a p h  in Appendix  A. 

In format ion  on referenced publ ica t ions  can be found in Chap te r  
7 and  Appendix  C. 

Chapter 1 G e n e r a l  

1-1 Scope. 

1-1.1 This s t anda rd  covers pe r fo rmance  requirements  
for power systems providing an a l te rna te  source of elec- 
tr ical  power to loads in bui ldings and  facilities in the 
event that"the normal  power source fails. 

1-1.2 Power systems covered in this s t anda rd  include 
power sources, t ransfer  equipment ,  controls, supervisory 
equipment ,  and  all re la ted  electr ical  and  mechanica l  
auxi l iary and accessory equ ipmen t  needed to supply elec- 
tr ical  power to the load terminals  of the transfer  equip-  
ment .  

1-1.3 This s t andard  covers instal lat ion,  main tenance ,  
opera t ion ,  and  testing requirements ,  as they per ta in  to 
pe r fo rmance  of the Emergency Power Supply System 
(EPSS). 

1-1.4 Exclusions. 
1-1.4.1 This s t anda rd  does not  cover: the app l ica t ion  of 
Emergency Power Supply  Systems; emergency l ight ing 
unit  equipment ;  d is t r ibut ion wiring: utility service when 
such service is pe rmi t t ed  as the Emergency Power Supply 
System; or pa ramete r s  for stored energy devices. 

1-1.4.2" This  s t andard  does not establish cri ter ia  for 
stored energy systems, a l though it does recognize that  
there are c i rcumstances where such systems are in- 
dependent ly  adequate ,  or are necessai*y fo~ transi t ional  
electr ical  power until  ro ta t ing  equ ipment  can provide an 
adequa te  source of electr ical  power. 

1-1.4.3 T h e  selection of any of the following is not 
within the scope of the s tandard :  

(a) Specific bui ldings or facilities or both requir ing  an 
EPSS. 

(b) Specific loads to be served by the EPSS. 

{c) Assignment  of type, class, or level to any specific 
load (see 2-3). 

1-2 Purpose. 
1-2.1 Th i s  s t a n d a r d  con ta in s  p e r f o r m a n c e  re- 
quirements  for EPSS and may also be used in conjunct ion 
with other  s tandards .  It is the role of other  NFPA stan- 

dards  to specify which occupancies  require  an EPSS and 
the appl icab le  level, type, and  class. This s t andard  does 
not specify where EPSSs are required (see 1-1.5). 

1-2,2 This s tandard  is also in tended to provide 
gu idance  for inspectors, designers, installers, manufac-  
turers, and  users of EPSSs and to serve as a vehicle for 
communica t ion  between part ies  involved. It is not in- 
tended as a design manua l .  Compl iance  with this stan- 
da rd  is not in tended to absolve the part ies  involved of 
their  respective responsibili t ies of design, installat ion,  
main tenance ,  and per formance ,  or compl iance  with 
other  app l icab le  s tandards  and  codes. 

1-3 A p p l i c a t i o n .  This document  shall apply  to new in- 
stal lat ions of Emergency Power Supply Systems. Existing 
systems shall not be required to be modif ied  to conform 
except where the author i ty  having jur isdict ion determines  
that  nonconformi ty  presents a dist inct  hazard  to life. 

Chapter 2 Definitions 

2-1 NFPA Definitions. 
Approved. Acceptab le  

jur isdic t ion."  
to the "author i ty  having 

NOTE:  The  Nat ional  Fire Protect ion Association does not ap- 
prove, inspect or certify any instal lat ions,  procedures,  equip- 
ment ,  or mater ia ls  nor does it approve or evaluate  test ing 
laboratories .  In de t e rmin ing  the acceptabi l i ty  of instal lat ions or 
procedures,  equ ipmen t  or mater ia ls ,  the author i ty  having 
jur isdict ion may base acceptance  on compl iance  with NFPA or 
other  appropr ia te  s tandards.  In the absence of such standards,  
said author i ty  may require  evidence of proper  instal lat ion,  pro- 
cedure  or use. The  author i ty  having  jur isdict ion may also refer 
to the listings or label ing  practices of an organizat ion concerned 
with product  evaluat ions which is in a posit ion to de te rmine  
compl iance  with appropr ia te  s tandards  for the current  produc- 
tion of listed items. 

Authority Having Jurisdiction. The  "author i ty  
having jur isdict ion" is the organizat ion,  office or in- 
d ividual  responsible for "approving"  equipment ,  an in- 
s tal la t ion or a procedure .  

NOTE:  The  phrase "author i ty  having jurisdict ion" is used in 
NFPA documents  in a broad m a n n e r  since jur isdict ions and "ap- 
proval" agencies vary as do their  responsibilities.  Where  public  
safety is pr imary,  the "author i ty  having jur isdict ion" may be a 
federal,  state, local or other  regional  depa r tmen t  or individual  
such as a fire chief, fire marshal ,  chief of a fire prevention 
bureau ,  labor  depar tment ,  heal th  depa r tmen t ,  bu i ld ing  official, 
electr ical  inspector, or others having  s ta tutory authori ty.  For in- 
surance purposes, an insurance inspection depar tment ,  ra t ing 
bureau,  or other  insurance company  representat ive may be the 
"au thor i ty  having jur isdic t ion."  In m a n y  c i rcumstances  the pro- 
perty owner or his des ignated agent  assumes the role of the 
"au thor i ty  having ju r i sd ic t ion ' :  at government  ins ta l la t ions ,  the 
c o m m a n d i n g  officer or depa runen t a l  official may be the 
"au thor i ty  having  jur isdict ion."  

Labe led .  Equ ipmen t  or mater ia ls  to which has been 
a t tached  a label,  symbol or o ther  identifying mark  of an 
organiza t ion  acceptab le  to the "author i ty  having jurisdic- 
tion" and concerned with produc t  evaluat ion,  that  main- 
tains per iodic  inspection of product ion  of labeled equip- 
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ment  or mater ia ls  and by whose label ing the manufac-  
turer  indicates compl iance  with appropr i a t e  s tandards  or 
per formance  in a specified manner .  

Lis ted.  Equ ipment  or mater ia ls  inc luded in a list 
publ ished by an organizat ion acceptab le  to the "author i ty  
having jur isdict ion" and concerned with produc t  evalua- 
tion, that  main ta ins  per iodic  inspection of product ion  of 
listed equ ipment  or mater ia ls  and  whose listing states 
ei ther  that  the equ ipmen t  or mater ia l  meets app rop r i a t e  
s tandards  or has been tested and  found sui table for use in 
a specified manner .  

NOTE:  The  means for ident i fying listed equ ipmen t  may vary 
for each organizat ion concerned with product  evaluat ion,  some 
of which do not recognize equ ipmen t  as listed unless it is also 
labeled.  The  "author i ty  having jur isdic t ion"  should utilize the 
system employed by the listing organizat ion to identify a listed 
product.  

Shal l .  Indicates  a manda to ry  requi rement .  

Should .  Indicates  a r ecommenda t ion  or that  which is 
advised but  not required.  

2-2 D e f i n i t i o n s  of T e r m s  Used in  this  S t a n d a r d .  

A u t o m a t i c  T r a n s f e r  Switch.  An au tomat ic  transfer  
switch is self-acting equ ipment  for t ransferr ing one or 
more load conductor  connect ions from one power source 
to another .  

Ba t t e ry  Ce r t i f i c a t i on ,  The  cert i f icat ion by a bat tery 
manufac tu re r  that  a bat tery  was bui l t  to industry stan- 
dards ,  such as that  of the Amer ican  Association of Bat- 
tery Manufacturers .  

B y p a s s - I s o l a t i o n  Swi tch .  A manua l ly  ope ra t ed  
device used in conjunct ion with an au tomat ic  transfer  
switch to provide a means  of (1) directly connect ing load 
conductors  to a power source, and (2) disconnect ing the 
au tomat ic  transfer switch. 

Emergency  Power  Supp ly  (EPS). The  source of 
electric power of the required capaci ty  and qual i ty  for an 
Emergency Power Supply  System (EPSS), inc luding all 
the related electrical  and mechanica l  components  of the 
p roper  size a n d / o r  capaci ty  requi red  for the generat ion 
of the required electr ical  power at the EPS output  ter- 
minals.  For rotary energy converters,  components  of an 
EPS include: pr ime mover, cooling system, generator ,  ex- 
c i ta t ion system, s tar t ing system, control  system, fuel 
system, and lube system (if required).  

Emergency  Power  S u p p l y  System (EPSS). A com- 
plete funct ioning system of an EPS coupled to a system 
that  may consist of conductors,  d isconnect ing means and 
overcurrent  protect ive devices: transfer switches; and all 
control,  supervisory, and  suppor t  devices up to and in- 
c luding the load terminals  of the transfer  equ ipment  
neded for the system to opera te  as a safe and rel iable 
source of electric power. 

NOTE:  See Appendix  B for d iagrams  of typical syslems. 

L a m p .  An i l lumina t ing  indicator .  

N o n a u t o m a t i c  T r a n s f e r  Switch,  A nonautomat ic  
transfer  switch is a device, opera ted  by direct manpower  
or electrical  remote  manua l  control,  for transferring one 
or more load conductor  connections from one power 
source to another .  

I Sealed Ba t te ry .  A bat tery  that  is not provided with a 
means for replac ing the evolved products  of electrolysis. 

2-3 Class i f ica t ion  of Emergency  Power  Supp ly  Systems 
(EPSS). 
2-3.1 G e n e r a l .  The  function of the EPSS is to provide 
a source of electrical  power of required capacity,  
rel iabil i ty,  and quali ty for a given length of t ime io loads 
within a specified t ime  after loss or failure of the normal  
supply. ~.ia~ "- 

This s tandard  defines requirements  for the EPSS as a 
complete  funct ioning system in terms of types, classes, 
categories,  and levels. It is not the intent  of this s t andard  
to r ecommend  which EPSS is most suitable for any given 
appl ica t ion .  

NOTE:  ] 'he  terms "Emergency Power Supply Svstems" and 
"Standby Power Supply Systems" as used in this s tandard  include 
such other terms as Al te rna te  Power Svstems, Standby Power 
Systems, Legally Requi red  Standby Systems, Aherna te  Power 
Sources> and other  s imi lar  terms. Since this s tandard  defines the 
instal lat ion,  performance,  main tenance ,  and test requirements  
in terms of Types. Classes, Categories,  and Levels, any one of the 
terms listed above may be appropr ia te  to describe the applica- 
tion or use depend ing  on the need aud the preference of the par- 
ties involved. 

2-3.2 Type .  The  type defines the m a x i m u m  time, in 
seconds, that  the EPSS will permi t  the load terminals  of 
the transfer  switch to be without acceptable  electrical  
power. Only the following types are defined by this stan- 
da rd :  

Type  U 
Type  10 
Type  60 
Type  120 
Type  M 

[Basically un in te r rup t ib le  (UPS systems)] 
(10 seconds) 
(60 seconds) 
(120 seconds) 
(Manual  s tat ionary or n o n a u t o m a t i c - - n o  
t ime l imit . )  

2-3.3* Class. The  class defines the m i n i m u m  time, in 
hours, the EPSS is designed to opera te  at its ra ted  load 
without  being refueled. 

Class 0.083 (0.083 hou r s - -5  minutes) 
Class 0.25 (0.25 hours) 
Class 2 (2 hours) 
Class 6 (6 hours) 
Class 48 (48 hours) 
Class X (Other  time, in hours, as required by the 

appl icat ion,  code. or user.) 

2-3.4 Category .  Two categories are defined by this 
s tandard :  

Category A includes stored energy devices receiving 
their energy solely from the normal  supply. 

Category B includes all devices not included in 
Category A and not specifically excluded elsewhere in this 
s t andard .  
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2-3.5 Level .  It is recognized that  EPSSs are utilized in 
many  different  places and for many  different  purposes, 
and  that  the requ i rement  in one appl ica t ion  may not be 
app rop r i a t e  in other  appl icat ions.  This s tandard  
therefore recognizes two levels of equ ipment  installat ion,  
per formance ,  main tenance ,  and  testing. 

2 - 3 . 5 . 1 " .  Level 1 defines equ ipment  per formance  re- 
qui rements  for appl ica t ions  where the requi rements  are 
most s tr ingent  and  where failure of the equ ipmen t  to per- 
form could result in serious injuries or loss of h u m a n  life. 
All  Level 1 equ ipmen t  s h a l l b e  permanent ly  installed.  

2-3.5.2* Level 2 defines equ ipment  pe r fo rmance  re- 
qui rements  for appl ica t ions  where fai lure of the EPSS to 
per form is less crit ical to h u m a n  life and  safety, and  
where it is expected that  the author i ty  having jur isdict ion 
will exercise its opt ion to allow a higher  degree of flex- 
ibility than  under  Level 1. All  Level 2 equ ipmen t  shall be 
pe rmanen t ly  installed.  

2-3.5.3* It is the intent  of Levels 1 and 2 to ensure that  
loads provided with EPSSs are suppl ied with a l ternate  
power of a quali ty essentially equal  to commerc ia l  power 
or acceptable  for the load, within the t ime def ined in the 
type and  for a dura t ion  defined in the class. (See ANSI  
C84.1, Standard for  Voltage Ratings for Electrical Power 
Systems and Equipment.) 

2-3.5.4 Level 3 defines all o ther  equ ipmen t  and ap- 
plications,  inc luding opt ional  s tandby systems, not defin- 
ed in Levels 1 and 2. There  are no requirements  for per- 
fo rmance  in Level 3 in this s tandard .  Nowhere else in this 
documen t  is Level 3 addressed.  

Chapter 3 Power Supply: Energy Source, Converters, 
and Accessories 

3-1 Energy Sources. 
3-1.1 The  following energy sources are acceptable  for 
use for the emergency power supply (EPS): 

(a) L iqu id  p e t r o l e u m  p roduc t s  at  a t m o s p h e r i c  
pressure. 

(b) Liquef ied  pe t ro l eum gas ( l iquid  or vapor  
withdrawal) .  

(c) Na tura l  or synthetic gas. 

Exception: For Level 1 installations in locations where 
the probability o f  interruption of  off-site fuel  supplies is 
high (i.e., due to earthquake, f lood damage, or a 
demonstrated utility unreliability), on-site storage of  an 
alternate energy source sufficient to allow ful l  output of  
the emergency power supply system (EPSS) to be 
delivered for  the class specified shall be required, with 
provision for automatictransfer f rom the primary energy 
source to the alternate energy source. 

(d) Electric s torage batteries.  

3-1.2" The  per fo rmance  of Level 1 EPSSs in seismic risk 
areas shall be based on the EPS equ ipmen t  opera t ing  a 
m i n i m u m  of 96 hours without  refuel ing if the need for an 
emergency power supply persists for this per iod of time. 

3-1.3 The  energy sources of 3-1.1 are acceptable  for use 
for the emergency power supply when the normal  source 
of power is by on-site energy conversion under  the specific 
condi t ion  that  there be separately ded ica ted  energy con- 
version equ ipment  on-site of capaci ty  equal  to the power 
needs of the EPSS. 

3-1.4 A publ ic  electric utility that  has a demons t ra ted  
rel iabi l i ty  shall be pe rmi t t ed  to be used as the EPS where 
the normal  source is by on-site energy conversion. 

3-2 Energy Converters - -  G e n e r a l .  

3-2.1 Energy converters shall consist only of ro ta t ing  
equ ipmen t  or stored energy sources or both  as indica ted  
in 3-2.2 and  3-2.3. Level 1 energy converters shall be a 
representat ive produc t  buil t  from components  that  have 
proven compat ib i l i ty ,  rel iabil i ty,  and  are coord ina ted  to 
opera te  as a unit.  The  capabi l i ty  of the energy converter,  
with its controls and  accessories, to survive without  
damage  from common and abnorma l  dis turbances  in ac- 
tual  load circuits must be demons t rab le  by tests on 
separa te  pro to type  models, or by acceptab le  tests on the 
system components  as per formed  by the componen t  sup- 
pliers. 

Exception: The separate prototype unit may be utilized 
in a Level 1 or Level 2 installation only ~f all of the pro- 
totype tests had no deleterious effects on the unit, and 
provided that the authority having .jurisdiction, the 
owner, and the user are informed that the unit was the 
prototype test unit. 

3-2.1.1 The  ro ta t ing  equ ipmen t  pro to type  unit  shall be 
tested with all typical  pr ime mover accessories that  affect 
its power ou tput  in place and operat ing.  These ac- 
cessories include,  but  are not l imited to: ba t te ry-charg ing  
a l ternator ,  water  pump,  rad ia to r  fan for un i t -moun ted  
radia tors  or oil coolers (or comparab l e  load), fuel p u m p  
and  fuel filter(s), air  filter(s), and  exhaust  mufflers or 
restr ict ion s imula t ing  the m a x i m u m  backpressure  recom- 
m e n d e d  by the pr ime  mover manufac tu re r .  

3-2.1.2 The  energy converter  for Level 1 shall be 
specifically designed,  assembled,  and  tested to assure that  
such condit ions as short  circuit,  load surges due to motor  
start ing,  elevator  operat ions,  SCR controllers,  and  X-ray 
equipment ;  or overspeed, over tempera ture ,  overload, 
and adverse envi ronmenta l  condit ions are not likely to 
render  the system inoperative.  

3-2.2* Rota t ing  equ ipment  shall consist of a genera tor  
driven by a pr ime mover.  The  pr ime  mover  shall be otto 
cycle (spark ignited),  diesel cycle, or gas turbine  cycle. 
Other  types of pr ime movers and their  associated equip- 
ment  meet ing  the appl icab le  per formance  cri teria of this 
s t andard  shall be permi t ted ,  if acceptab le  to the authori-  
ty having jurisdict ion.  The  pr ime  mover  shall not 
mechanica l ly  drive any equ ipmen t  other  than its 
opera t ing  accessories and  its genera tor  when used for 
Level 1 appl icat ions.  

3-2.3 Stored energy systems shall be powered by electric 
s torage bat ter ies  located on-site and  shall be l imited to: 

(a) Central  baictery systems. 

1. Open  rack type. 
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2. Console or package  style. 

3. A combina t ion  of 1 and 2. 

(b) Inverter  or un in te r rup t ib le  power supply systems 
(UPS systems). 

(c) Unit  equ ipment  --  self-contained bat tery  lights. 
[See Section 700-12([), NFPA 70, National Electrical 
Code. ® ] 

3-3 Energy Converters - -  Temperature. 
3-3.1 Energy Converter Temperature. Provision shall 
be made  to main ta in  the energy converter  room 
tempera tu re  conta in ing  Level 1 ro ta t ing  equ ipment  as 
specified in 5-7.6. W h e n  an engine water  jacket  heater  is 
required ,  it shall ma in t a in  the jacket  water  t empera tu re  
at not  less than  90°F (32°C). Ou tdoor  housed units shall 
have an au tomat ica l ly  control led  heater  to keep the 
jacket  water  t empera tu re  at not less than 90°F (32°C). 
Provision shall be made  for outdoor  housed units to 
ma in ta in  the energy converter  enclosure at not less than 
32°F (0°C) or bat tery  heaters shall be provided to main-  
tain ba t te ry  t empera tu re  at a m i n i m u m  of 50°F (10°C) 
and  shall au tomat ica l ly  shut off when the ba t te ry  
t empera tu re  at ta ins  90°F (32°C). All p r ime  mover  
heaters  shall be au tomat ica l ly  deac t iva ted  while the 
pr ime  mover is running.  

Exception No. 1: Air-cooled prime movers shall be per- 
mitted to employ a heater to maintain lubricating oil 
temperature as recommended by the prime mover 
manufacturer. 
Exception No. 2: For combustion turbines, see 5-7.6, 

3-3.2 Adequa te  antifreeze protect ion shall be provided.  
Ether- type s tar t ing aids shall not be permi t ted .  

3-4 Energy Converters - -  Capac i ty .  

3-4.1" The  energy converters shall have sufficient 
capaci ty  and response to pick up and carry the load and 
to stabilize f requency and  voltage within the t ime 
specified in 2-3.1 after  loss of normal  power. 

3-4.2 F u e l  Supp ly .  

3-4.2.1 The  fuel supply for energy converters of  
3-1 . l (a )  and  (b) in tended  for Level 1 use shall not be used 
for any other  purpose.  (See Section 5-9.) 

Exception: Enclosed tanks may be used for supplying 
fuel  for other equipment provided that the draw-down 
level will always guarantee the quantity needed for the 
EPSS. Vapor withdrawal LPG systems require a 
dedicated fuel supply. 

3-4.2.2 A low-fuel sensing switch shall be provided for 
the ma in  fuel supply tank(s) to indicate  when less than 
the m i n i m u m  fuel necessary for full load runn ing  as re- 
qui red by the specified class (see 2-3.2) remains  in the 
ma in  fuel tank.  This  low-fuel sensor shall apply  only to 
3-1.1(a) and  (b). Low-fuel a l a rm point  for l iquid fueled 
engines is def ined as the point  when the ma in  fuel tank 
contains insufficient fuel to meet  the requi red  full load 
opera t ing  hours, and shall signal this condi t ion.  

3-4.2.3* The  main  fuel reservoir shall have a m i n i m u m  
capaci ty  of at least 133 percent  of the low-fuel sensor 

quant i ty  specified in 3-4.2.2, or as specified in 2-3.2 
(class). 

3-5 Rotating Equipment. 
3-5.1 G e n e r a l .  Pr ime movers and accessories shall 
comply with NFPA 37, Standard for the Installation and 
Use of  Stationary Combustion Engines and Gas Turbines, 
except  as modi f ied  in this s tandard .  

3-5.2 Prime Mover Ratings. 
3-5.2.1 Proper  de ra t ing  factors, such as alt i tudes,  am- 
bient  t empera tu re ,  fuel energy content ,  accessory losses, 
and  site condit ions,  r e commended  by the manufac tu re r  
of the genera tor  set shall be used in de te rmin ing  whether 
net  brake power !is",'sufficient to meet  load requirements .  

3-5.3 Prime Mover Accessories. 
3-5.3.1 Governors shall ma in ta in  a band  width of ra ted  
frequency, for any constant  load (steady-state condit ion),  
acceptab le  for the load. F requency  droop between no 
load and full load shall be acceptable  for the load. Fre- 
quency dip upon one-step appl ica t ion  of full load shall 
not be excessive with re turn  to s teady-state condit ions oc- 
cur r ing  within the requi rements  of the load. 

Exception: Gas turbines do not need to accept one-step 
application o f ful l  load. 

3-5.3.2 W h e n  used, solenoid valves, both  in the fuel 
line from the supply tank(s) to the genera tor  set and  in 
the water  cooling lines, shall opera te  f rom bat te ry  
voltage. Means shall be provided  for manua l  (nonelec- 
tric) opera t ion  of these solenoid valves, or a manua l  
bypass valve shall be provided.  The  m a n u a l  bypass shall 
be visible, accessible, and  its purpose  ident i f ied.  This  fuel 
valve shall not be the valve used for mal func t ion  or 
emergency shutdown. 

3-5.3.3 Instrument Panel. The  instruments  requi red  
i n  3-5.3.4(a),  (b), (c), and (d) shall be p laced  on an 
enclosed panel  located in the proximi ty  of or on the 
energy converter,  in such a locat ion that  will allow 
main tenance  personnel  to readily observe them without  
changing  posit ion from a logical ma in tenance  work posi- 
t ion at the energy converter.  The  enclosed panel  shall be 
moun ted  by means  of antishock v ibra t ion  mount ings  if 
moun te d  on the energy converter .  

3-5.3.4 I n s t r u m e n t s .  The  pr ime  mover  shall be pro- 
vided with the following instruments:  

(a) Oil pressure gage to indicate  lubr ica t ing  oil 
pressure. 

Exception: Engines with splash-lubricated systems. 
(b) T e m p e r a t u r e  gage to indicate  cooling med ium 

tempera tu re .  

Exception: Air-cooled engines. 
(c) Hour  meter  t o i n d i c a t e  ac tual  total  runn ing  time. 

(d) Bat tery charg ing  meter  to indicate  satisfactory per- 
fo rmance  of p r ime  mover-dr iven ba t te ry  charging  means.  

(e) Other  instruments  as r ecommended  or provided by 
the pr ime  mover manufac tu re r  when requi red  for p roper  
main tenance .  
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3-5.3.5 Prime Mover to Control Panel Wir ing .  (See 
3-5.5.) All wiring for connection to the control panel 
shall be harnessed or flexibly enclosed, securely mounted 
on the prime mover to prevent chafing and vibration 
damage  and shall terminate at the control panel in an 
enclosed box or panel. 

3-5.3.6 Battery Charger. The generator set shall be 
fitted with an integral accessory battery charger driven by 
the prime mover and automatic voltage regulator 
capable of charging and maintaining the starting battery 
unit (and control battery, when used) in a fully charged 
condition during a running condition. 

Exception: A battery charger driven by the prime 
mover shall not be required if the automatic batterv 
charger (see 3-5,4.6) has a high-low rate capable offul[y 
charging the starting battery during running conditions. 

3-5.4 Prime Mover Starting Equipment. 
3-5.4.1 Starting shall be accomplished using an ade- 
quately sized electric starter system with a positive shift 
solenoid to engage the starter motor  and to crank the 
prime mover for the period specified in 3-5.4.2 without 
overheating, at a speed at least equal to that recommend- 
ed by the manufac turer  of the prime mover, and at the 
lowest ambient  temperature anticipated at the installa- 
tion site. 

Exception: Other types of stored energy starting systems 
(except pyrotechnic) may be used when recommended by 
the manufacturer of the prime mover, subject to ap- 
proval of the authority having jurisdiction, provided two 
complete periods of cranking cycles are completed 
without replacement of the stored energy. A means.for 

I automatic restoration from the emergency source of the 
stored energy shall be provided. The stored energy system 
shall have the cranking capacity specified in 3-5.4.4 and 
shall have "black start" capability in addition to normal 
discharge capability. 

3-5.4.2 For Otto or Diesel Cycle P r ime  Movers. The 
type and duration of the cranking cycle shall be as 
specified in Table 3-5.4. 

A complete cranking cycle shall consist of an automatic  
crank period of approximately 15 seconds duration 
followed by a rest period of approximately 15 seconds 
duration. Upon starting and running of, the prime mover, 
further cranking shall cease. Two m e ~ g  of cranking ter- 
minat ion shall be utilized so that one will act as backup to 
the other to prevent inadvertent starter engagement.  Fif- 
teen kW and" smaller otto cycle and all diesel prime 
movers shall be permitted to use continuous cranking 
methods. 

3-5.4.3 N u m b e r  of Batteries. Each prime mover shall 
be provided with the storage battery units as specified in 
Table  3-5.4. Each battery or battery unit shall be provid- 
ed with an adequate storage rack. A battery unit is one or 
more batteries or a group of cells, series or series parallel 
connected to provide the required battery unit voltage 
and capacity. 

3-5.4.4* Size of Batteries. The battery unit shall have 
the capacity to maintain the cranking speed recommend- 

Table  3-5.4 Star t ing Equipment 

Level 
1 2 

( a )  Battery Unit X X 
( b )  Battery Certification X 
( c ) Cycle Cranking X or O O 
(d )  Cranking IAmiter Time (see) 

cycle crank 
continuous crank 

( e )  Float-type Battery Charger 
1. DC Ammeter  
2. DC Vohmeter  

( f ) Recharge Time (hrs) 
( g )  Low Battery Voltage Alarm Contacts 

75 75 
45 45 
X X 
X X 
X X 
24 36 
X X 

X Required 
0 Optional 

ed by the prime mover manufac turer  through two com- 
plete periods of cranking cycles specified in Table 3-5.4. 

3-5.4.5 T y p e  of Bat tery.  The battery shall be nickel- 
cadmium or lead-acid. Lead-acid batteries shall be fur- 
nished as charged when wet or sealed. Drain-dry batteries 
or dry-charged lead-acid batteries are also acceptable. 
Nickel-cadmium batteries shall be furnished uncharged 
when wet, dry, or sealed. Electrolyte shall be furnished in 
a separate container(s), dry or wet. It shall be prepared 
for use according to the battery manufacturer ' s  instruc- 
tions and shall not be added until the battery charger is in 
service. The  battery shall be commissioned according to 
the manufaclurer 's  instructions. 

All batteries used in this service shall have been design- 
ed for this duty and shall have demonstrable  
characteristics of performance and reliability acceptable 
to the authority having jurisdiction. 

Exception: Sealed-type batteries shall not be required 
to be capable of periodic water addition nor shall they be 
required to be supplied with a means of determining the 
state of charge. 

3-5.4.6* Automatic Battery Charger .  In addition to 
t he  prime mover- (engine-) driven charger required in 
3-5.3.6, a battery charger(s) as required in Table 3k5.4 
shall be supplied for recharging or maintaining a charge 
or both on the starting or control battery unit or both. All 
chargers shall have the following characteristics that are 
to be accomplished without manual  intervention, i.e., 
manual  switch or manual  tap changing: 

(a) At its rated voltage, it shall be capable of deliver- 
ing energy into a fully discharged battery unit without 
damaging  the unit. 

(b) When  specified, the charger shall be capable of 
returning to the fully discharged battery 100 percent of 
its ampere-hour  rating within the time specified. 

(c) Meters, as specified, with an accuracy within 5 per- 
cent of range shall be furnished to indicate the operation 
of the charger. 

(d) The  charger shall be permanently marked with the 
allowable range of battery unit capacity, nominal output  
current and voltage, and sufficient battery-type data to 
allow suitable replacement batteries to be secured. 

(e) The  battery charger output  and performance shall 
be compatible with the batteries furnished, including the 
maintenance charge rate. 
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3-5.5 Control  Panel .  A control panel shall be provid- 
ed, containing the following: 

(a) Automatic  remote start capability. 
(b) "Run-Off-Auto" switch. 

(c) Shutdowns [Section 3-5.5.1(c)] .  

(d) Alarms [Section 3-5.5.1(d)] .  

(e) Controls [Section 3-5.5.1(e)] .  

3-5.5.1 An automatic  control and safety panel shall be 
a part of the EPS, containing the following equipment  
and/or  possessing the fol lowing characteristics: 

(a) Cranking control equipment  to provide the com- 
plete cranking cycle described in 3-5.4.2 and Table 
3-5.4.  

(b) Panel-mounted control switch(es) marked "Run- 
Off-Automatic" to perform the following functions: 

1. Run: Manually initiate, start, and run prime 
mover.  

2. Off: Stop prime mover or reset safeties or both. 

3. Automatic:  Allow prime mover to start by closing 
a remote  contact and stop by opening the remote contact.  

(c) Controls to shut down and lock out the prime 
mover under the following conditions: failing to start 
after specified cranking t ime,  overspeed, low lubricating- 
oil pressure, high engine temperature,  or operation of 
remote manual  stop station. (See 3-5.5.5). 

Table 3-5.5.1(d) Safety Indications and Shutdowns 

Indicator Function Level 1 Level 2 
(at Battery Voltage) C.V. 

a Overcrank 
b Low Water Temp.  < 70 ° F (21 ° C) 
c High Engine Temperature Prealarm 
d High Engine Temperature 
e Low Lube Oil Pressure Prealarm 
f Low Lube Oil Pressure 
g ) Overspeed 
h ) Low Fuel Main Tank 
i ) EPS Supplying Load 
j ) Control Switch Not in Auto. Position 
k ) Battery Charger Malfunctioning 
1 ) Low Voltage in Battery 

( m )  Lamp Test 
( n ) Contacts for Local and Remote Common 

Alarm 
( o ) Audible Alama Silencing Switch 
( p ) Low Starting Air Pressure 
( q ) Low Starting Hydraulic Pressure 
( r ) Air Shutdown Damper when Used 
( s ) Remote Emergency Stop 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

S R.A.C.V.  S R.A. 

X X X X O 
X X O 
X O 

X X X X O 
X O 

X X X X O 
X X X X O 

X O O 
O 

X O 
O 
O 
X 

X X X 
X O 

O 
O 

X X X X O 
X X 

Key: 

C.V. Cont ro l  pane l  m o u n t e d  visual S S h u t d o w n  of EPS 
ind ica t ion  X R e q u i r e d  

R . A ,  R e m o t e  A u d i b l e  O Optional 

Notes: 

1'. I t e m  (n) shall  be  provided, but  a s e p a r a t e  remote audible s ignal  
shall not bc required when the r e g u l a r  work site o f  3 5.6.1 is m a n n e d  2.1 
hours  pe r  day .  

2. I t e m  (b) is not applicable for c o m b u s t i o n  tu rb ines .  
3. l t cms  (p) o r  (q) app ly  only w h e n  app l i c ab l e  as a s t a r t i n g  m e t h o d  
4. I t e m  (i) EPS AC A m m e t e r  is a c c c p t a b l e  for this function 
5. All r e q u i r e d  C V. func t ions  visually a n m m c i a t c d  by a r cmo tc ,  com-  

m o n  visual indicator All r e q u i r e d  func t ions  i nd i ca t ed  ~n C o l u n m  I,(.A, 
also a n n u n c i a t e d  h y a  r emote ,  c o m m o n  aud ib l e  a l a r m  [see ~-5.5.1.(d)]. 

(d) Battery-powered individual alarm indication to 
annunciate visually at the control panel the occurrence of 
any of the conditions i temized in Table 3-5.5.1(d): addi- 
tional contacts or circuits for a c o m m o n  audible alarm 
signaling locally and remotely of the occurrence of any of 
the i temized conditions. A lamp test switch(es) shall be 
provided to test the operation of all alarm lamps listed in 
Table  3-5.5.1(d). 

(e) Controls to shut down the prime mover upon 
removal of initiating signal or manual  emergency shut- 
d o w n .  

(f) The  automatic  control and safety panel shall also 
house the AC instruments listed in 3-5.9.7.  Where  the 
control panel is mounted  on the energy converter, it shall 
be mounted by means of antivibration shock mounts,  if 
required, to max imize  reliability. 

3-5.5 .2  Engines equipped with a maintaining shutdown 
device (air shutdown damper)  shall have a set of contacts 
that monitors the position of this device, with local alarm 
indication and remote annunciation in accordance with 
Table  3-5.5.1(d). 

3-5.5.3  The  panel of 3-5.1.1(d)  shall be specifically ap- 
proved for either a Level 1 or a Level 2 EPS consistent 
with the installation. 

3-5 .5 .4  The cranking cycle shall be capable of being in- 
itiated by any of the following: 

(a) Manual start initiation of 3-5.5.1(b).  
(b) Loss of normal power at any automatic  transfer 

switch considered a part of the EPSS. Prime mover shall 
start upon closing of a remote  switch or contacts and shall 
stop, after appropriate t ime delays, when switch or con- 
tacts are opened. 

(c) A clock exerciser located in an automatic  transfer 
switch or in the control panel. 

(d) A manually operated (test) switch located in each 
automatic  transfer switch (ATS) that shall s imulate a loss 
of  power and cause automatic  starting and running until 
this test means is reset to cause the engine circuit to 
duplicate its functions the same as when commercia l  
power is restored after a true commercia l  power failure. 

3-5.5 .5  All Level 1 installations shall have a remote 
manual  stop station of a type similar to a break-glass sta- 
tion located outside the room housing the prime mover 
(when so installed) or elsewhere on the premises when the 
prime mover is located outside the building. 

3-5.6 R e m o t e  Controls  and Alarms.  
3-5.6.1 A common,  remote,  audible alarm powered by 
the storage battery shall be provided as specified in 
3-5.5.1(d) .  This remote alarm shall be located outside of 
the EPS service room at a work site readily observable by 
personnel.  

3-5.6 .2  An alarm-silencing means shall be provided 
and the panel shall include repetitive alarm circuitry so 
that, after the audible alarm is silenced, it will be reac- 
tivated after clearing the fault condition and must be 
restored to normal position to be silenced. 
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Exception: In lieu of the above, a manual alarm silenc- 
ing means shall be permitted that silences the audible 
alarm after the occurrence of the alarm condition i f  such 
means do not inhibit any subsequent alarms f rom again 
sounding the audible alarm without further  manual ac- 
lion. 

3-5.7 Prime Mover Cooling Systems. 
3-5.7.1 Cooling systems for prime movers shall be either 
natural  or forced-air convection or liquid cooled, or a 
combinat ion thereof. 

3-5.7.2 Forced-air-cooled diesel or otto cycle engines 
shall have an integral fan of adequate size to effectively 
cool the prime mover under  full-load conditions. Means 
shall be provided for evacuation of hot air from the EPS 
service r o o m  or the enclosure housing the unit (when so 
housed). 

3-5.7.3 Liquid-cooled prime movers for Level 1 ap- 
plications shall be arranged for closed-loop cooling con- 
sisting of one of the following types (see Section 5-8): 

(a) Uni t -mounted radiator and fan. 
(b) Remote radiator. 

(c) Heat  exchanger (liquid-to-liquid). 

Cooling systems shall prevent overheating of prime 
movers under conditions of  highest anticipated ambient 
temperature at the installed elevation (above sea level) 
when fully loaded. Power for fans and pumps on remote 
radiators shall be supplied from a tap at the EPS output  
terminals or ahead of the first load circuit overcurrent 
protective device. 

The  secondary side of heat exchangers shall be a 
closed-loop cycle (i.e., recycling of cooling agent) with 
pumps, motors, etc., powered from a tap at the EPS out- 
put terminals or ahead of the first load circuit overcur- 
rent protective device. 

3-5.8 Prime Mover Exhaust Piping.  Where ap- 
plicable, the exhaust system shall include an adequate  
muffler or silencer and a flexible exhaust section. 

3-5.9 Generators, Exciters, and Voltage Regulators. 
3-5.9.1 Generators shall comply,,;.~ith Article 445, 
NFPA 70, National Electrical Code. Generators shall also 
comply with the following requirements: 

3-5.9.2 T I ~  generator shall be of dr ipproof  construc- 
tion and have amortisseur windings. It shall be suitable 
for the environmental  conditions at the installation loca- 
tion. The  generator, exciter, and voltage regulator shall 
be factory tested as a unit to assure the operational in- 
tegrity of the generator  system. (See A N S I / N E M A  MG1, 
Standard for  Motors and Generators, and A N S I / N E M A  
MG2, Safety Standard for Construction and Guide for  
Selection, Installation and Use of Electric Motors and 
Generators. ) 

3-5.9.3 EPSS voltage output  at full load shall match the 
nominal voltage of the normal source at the transfer 
switch(es). 

3-5.9.4 Exciters, where furnished, shall be of either the 
rotating or static type. 

3-5.9.5 Voltage regulators shall be capable of respon- 
ding to load changes sufficiently fast to meet the system 
stability requirements of 3-5.9.6. Ant ihunt  provisions 
shall be included as necessary to accomplish this. 

3-5.9.6 Generator system performance (i.e., prime 
mover, generator, exciter, and voltage regulator, as ap- 
plicable when prototype tested as specified in 3-2.1) shall 
be as follows: 

(a) Provide stable voltage and frequency at all loads to 
full rated loads. 

(b) Maintain values consistent with the user's needs for 
frequency droop and voltage droop. 

(c) Voltage dip at the generator  terminals for the max- 
imum anticipated load change shall not cause disruption 
or relay dropout  in the load. 

(d) Frequency dip and restoration to steady state for 
any sudden load change shall not exceed the user's 
specified need. 

3-5.9.7 Generator instrument panel for Level 1 applica- 
tion shall contain: 

(a) AC voltmeter(s) for each phase. 

(b) AC ammeter(s) for each phase. 

Exception: Phase selector switch for  (a) and (b) may be 
used in lieu of  multiple meters. 

(c) Frequency meter. 

(d) Voltage adjusting rheostat to allow _+ 5 percent 
voltage adjustment.  

3-5.10 Miscellaneous Considerations. 
3-5.10.1 Where applicable, the prime mover and 
generator shall be factory mounted  on a common base of 
sufficient rigidity to maintain satisfactory dynamic align- 
ment of the rotating element of the system, prior to ship- 
ment  to the installation site. 

3-5.10.2 A certification shall be supplied with the unit 
verifying torsional vibration compatibili ty of the rotating 
element of the prime mover and generator for the intend- 
ed use of the energy converter. 

3-5.10.3 Vibration isolators, as necessary, shall be fur- 
nished to minimize vibration transmission to the perma- 
nent structure. Where  unusual vibration conditions are 
anticipated, adequate isolation treatment shall be sup- 
plied. 

3-5.10.4 Electrical Diagrams. The manufac turer  of 
the EPS shall submit complete schematic, wiring, and in- 
terconnection diagrams showing all terminal and destina- 
tion markings for all EPS equipment,  as well as the func- 
tional relationship between all electrical components.  

3-5.10.5 The  energy converter supplier shall stipulate 
compliance with this s tandard and satisfactory perfor- 
mance of the entire unit when installed. When  requested, 
the short-circuit current capability at the generator out- 
put  terminals shall be furnished. 
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Chapter 4 Electrical - -  Switching and Protection 

4-1" General. 

4-1.1 Switching, as appl ied  to this chapter ,  refers to 
electrical equ ipment  or devices used to do any or all of 
the following: 

(a) Transfer  connected  electr ical  loads from one 
power source to another .  

(b) Perform load-switching functions.  

(c) Bypass, isolate, and  test the transfer  switch. 

4-1.2 Protect ion,  as app l ied  to this chapter ,  refers to 
sensing and overcurrent  protect ive devices used to protect  
against  damage  due to fault  or overload to conductors  
and equ ipment  connected  to the ou tput  of the emergency 
energy source, up to and inc luding the load terminals  of 
the transfer  switch(es). 

4-2 Transfer Switches. 

4-2.1 G e n e r a l .  Transfer  switches shall be sui table for 
t ransferr ing electric loads from one power source to 
another .  The  electr ical  ra t ing  shall be adequa te  for the 
total  load that  is designed to be connected.  Each transfer 
switch shall be in a separa te  enclosure or compar tmen t .  

4-2.2 Switch Capacity. The  capaci ty  of the transfer 
switch, inc luding all load cur ren t -car ry ing  components ,  
shall be adequa te  for all classes of loads to be served. The  
transfer  switch, inc luding all load cur ren t -car ry ing  com- 
ponents,  shall wi ths tand the effects of avai lable  fault  cur- 
rents. (See AN SI /UL  1008, Standard for Automatic 
Transfer Switches. ) 

4 - 2 . 3  T r a n s f e r  S w i t c h  C l a s s i f i c a t i o n .  W h e n  
available,  each transfer  switch shall be listed for 
emergency service as a complete ly  factory-assembled and 
-tested appara tus .  (See Section 700-3, NFPA 70, Na- 
tional Electrical Code, and NFPA 20, Standard for the 
Installation of Centrifugal Fire Pumps, for listing and in- 
stallation requirements for transfer switches used with 
fire pumps. ) 

4-2.4 Automatic Transfer Switch Features. 

4-2.4.1" G e n e r a l .  Au tomat i c  transfer  switches shall be 
electrically opera ted  and mechanica l ly  held. The  transfer  
switch shall t ransfer  and  retransfer  the load automat i -  
cally. 

4-2.4.2 Source Monitoring.  

(a)* Undervol tage-sensing devices shall be provided to 
moni tor  all ung rounded  lines of the normal  source of 
power. W h e n  the voltage on any phase falls below the 
m i n i m u m  opera t ing  voltage of any load to be served, the 
transfer  switch shall au tomat ica l ly  ini t iate engine start  
and  the process of transfer  to the EPS. When  the voltage 
on all phases of the normal  source returns to within ac- 
ceptable  limits for a des ignated per iod of time, the pro- 
cess of transfer  back to normal  power shall be ini t iated.  
(See 4-2.4.5 and 4-2.4.7.) 

(b) Both voltage- and  frequency-sensing equ ipmen t  
shall be provided to moni to r  one ungrounded  line of the 

EPS power. Transfer  to the EPS shall be inhibi ted until  
there is adequa te  voltage and frequency to handle  loads 
to be served. 

Exception No. 1: Sensing equipment need not be pro- 
vided in the transfer switch if  included with the engine 
control panel. 

Exception No. 2: Frequency-sensing equipment shall not 
be required for monitoring public utility source. (When 
used as an EPS, see 3-1.4). 

4-2.4.3 I n t e r l o c k i n g .  Rel iable  mechanical  interlock- 
ing or an approved  a l te rna te  method  shall prevent  the in- 
advertent  in terconnect ion of the normal  power supply 
and  the EPS or of any two separa te  sources of power. 

4-2.4.4* Manual  Operation. Instruct ion shall be pro- 
vided for safe m~ff~Jal nonelectr ic  transfer  in the event the 
transfer  switch should malfunct ion.  

4-2.4.5* T i m e  De lay  on Starting of EPS. A t ime 
delay device shall be provided to delay s tar t ing of the 
EPS. The  t imer is in tended to prevent  nuisance s tar t ing 
of the EPS and possible subsequent  load transfer in the 
event of harmless momenta ry  power dips and interrup-  
tions of the normal  source. 

Exception: Time delay need not be provided if  included 
with the engine control panel. 

4-2.4.6 T i m e  Delay  on Transfer to EPS.  An ad- 
jus table  t ime delay device shall be provided  to delay 
transfer  to the EPS when the transfer  switch is instal led 
for Level 1 use and loads must  be sequenced to avoid ex- 
cessive voltage drop.  The  t ime delay shall commence  
when proper  EPS voltage and frequency are achieved. 

Exception: These time delays may be provided at the 
engine control panel in lieu of in the transfer switches. 

4-2.4.7* T i m e  Delay on Retransfer to Normal  
Source.  An a d j u s t a b l e  t ime de lay  device with 
au tomat i c  bypass shall be provided  to delay retransfer  
from EPS to normal  source of power. The  t imer is intend- 
ed to permi t  the normal  source to stabilize before 
re t ransfer  of the load. The  t ime delay shall be 
au tomat ica l ly  bypassed if the EPS fails. 

Exception: In some installations, it may be desirable to 
program the transfer switch for a manually initiated 
retransfer to the normal source to provide for a planned 
momentary interruption of  the load. I f  used, this ar- 
rangement shall be provided with a bypass feature to per- 
mit automatic retransfer in the event that the EPS fails 
and the normal source is available. 

4-2.4.8 T i m e  De lay  on Engine Shutdown. A time 
delay of 5 minutes  m i n i m u m  shall be provided for 
un loaded  runn ing  of the EPS prior  to shutdown. This  
delay provides addi t ional  engine cooldown. This  t ime 
delay shall not  be requi red  on small (15 k W  or less) air- 
cooled pr ime  movers. 

Exception: Time delay need not be provided if  included 
with the engine control panel or if  a utility feeder is used 
as an EPS. 

4-2.4.9* Engine Generator Exercising Timer .  A pro- 
g r am t iming device shall be provided  to exercise the EPS 
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as described in Chapter  6. Where load is switched, im- 
mediate  re turn to normal  power shall be automatically 
accomplished in case of EPS failure. 

Exception: Exercising timer need not be provided if in- 
cluded with the engine control panel. 

4-2.4.10 Test Switch. A test switch that will simulate 
failure of the normal  power source shall be provided on 
each automatic  transfer switch (ATS). An ATS shall 
transfer the load to the EPS. 

4-2.4.11" I n d i c a t i o n  of Switch Position. Two pilot 
lights with identification nameplates  or other approved 
position indicators shall be provided to indicate the 
transfer switch position. 

4-2.4.12" Motor Load Transfer.  Provisions shall be 
included to reduce excessive currents resulting from 
motor  load transfer if such currents may damage EPSS 
equipment  or cause nuisance t r ipping of EPSS overcur- 
rent protective devices. 

4-2.4.13 Isola t ion  of Neutral  Conductors.  Provisions 
shall be included for assuring proper continuity,  transfer, 
and isolation of the normal  and the EPS neutral  conduc- 
tors whenever they are separately grounded,  if needed, to 
achieve proper ground-faul t  sensing. [See Section 
230-95(b), NFPA 70, National Electrical Code.] 

4-2.5 Nonautomat ic  Transfer  Switch Features. 
I 4 - 2 . 5 . 1 "  G e n e r a l .  S w i t c h i n g  devices  shal l  be 

mechanically held and shall be operated by direct man- 
power or electrical remote manua l  control. 

4-2.5.2 In t e r lock ing .  Reliable mechanical  interlock- 
ing, or an approved al ternate method, shall prevent the 
inadvertent  interconnect ion of the normal  and the EPS. 

4-2.5.3 I n d i c a t i o n  of Switch Position. Two pilot 
lights with identification nameplates,  or other approved 
position indicators, shall be provided to indicate the 
switch position. 

4-3 Load Switching (Load Shedding). 
4-3.1 Genera l .  When  two or more engine generator  
sets are paralleled for emergency power, the system shall 
be arranged to inhibi t  connection ofg@essive loads. 

4-3.2 Transfer  Switch Rat ing .  Each transfer switch 
shall have a c.ontinuous current  rat ing and in terrupt ing 
ra t ing adequai~e for all classes of loads to be served. The 
transfer switch shall be capable of withstanding the 
available fault current  at the point of installation. 

4-3.3 Opera t ion .  First priority loads shall be switched 
to the emergency bus upon sensing availability of 
emergency power on the bus. Each time an addit ional  
engine generator set is connected to the bus, a remaining  
load shall be connected in order of priority until  all 
emergency loads are connected to the bus. The system 
shall be so designed that, upon failure of one or more 
engine generator  sets, the load is automatically reduced 
start ing with the load of least priority and proceeding in 

ascending priority such that the last load affected is the 
highest priority load. 

4-4 Bypass-Isolation Switches. 
4-4.1 Bypass-isolation switches shall be permit ted for 
bypassing and isolating the transfer switch, and if in- 
stalled, they shall be in accordance with 4-4.2.4-4.3,  and 
4-4.4. 

4-4.2 Bypass-Isolation Switch Rat ing .  The bypass- 
isolation switch shall have a cont inuous current  rating, 
and  shall withstand a current  ra t ing compatible  with that 
of the associated transfer switch. 

4-4.3 Bypass-Isolation Switch Classification. Each 
bypass-isolation switch shall be listed for emergency elec- 
trical service as a completely factory-assembled and 
-tested apparatus.  (See Section 700-3, NFPA 70, Na- 
tional Electrical Code. ) 

4-4.4* Opera t ion .  With the transfer switch isolated or 
disconnected or both, means shall be provided so the 
bypass-isolation switch can funct ion as an independent  
nonautomat ic  transfer switch and allow the load to be 
connected to either power source. Reconnection of the 
transfer switch shall be possible without a load interrup- 
tion greater than the ma x i mum time in seconds specified 
by the type of system. 

4-5 Protection. 
4-5.1" Genera l .  The overcurrent protective devices in 
the Emergency Power Supply System shall be coordinated 
to ensure selective t r ipping of the circuit overcurrent pro- 
tective devices when a short circuit occurs. The maxi- 
m u m  available short-circuit current  from both the utility 
source and the emergency energy source shall be evalu- 
ated to satisfy this coordinat ion ability. 

4 - 5 . 2 0 v e r c u r r e n t  Protective Device Rat ing .  The 
overcurrent protective device shall have an in terrupt ing 
rat ing equal to or greater than the ma x i mum available 
short-circuit current  at its location. 

N O T E :  See 6 7.4 of  N F P A  20, Standard .for Installation qf 
Centrzfugal Fire Pumps. 

4-5.3 Accessibility. Overcurrent  devices in EPSS cir 
cuits shall be accessible to authorized persons only. 

Chapter 5 Installation and Environmenta l  
Considerations 

5-1 General.  
5-1.1" This chapter establishes m i n i m u m  requirements 
and considerations relative to the installation and en- 
vi ronmental  conditions that could affect the performance 
of the EPSS equipment .  

5-1.2" Consideration shall be given to the installation 
requirements and effects of environmenta l  conditions 
relative to the various conditions that could affect the 
performance of the EPSS such as geographic location, 
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bui lding type, classification of occupancy,  and hazard of 
contents. 

5-1.3 Considerat ion shall be given to minimize the 
probabi l i ty  of equ ipment  or cable  failure within the 
EPSS, which could cause disrupt ion of power to loads 
served by the EPSS. 

5-1.4 The  EPSS equ ipment  shall be instal led as re- 
quired to meet the user's needs and to be in accordance  
with these s tandards ,  manufac ture r ' s  specificatimls, and  
the author i ty  having jurisdict ion.  

5-1.5 EPSS equ ipment  instal led for the various levels of 
service defined in this s t andard  shall be designed and 
assembled for such service. 

5-1.6 When  normal  power is avai lable,  the EPS may 
serve loads, o ther  than Level 1 and Level 2 systems loads, 
provided that  ei ther:  

(a) a single EPS is instal led and the EPSS is p rogram-  
med to power only EPSS loads should the normal  source 
fail, or 

(b) muhip le  energy converters are instal led and,  upon 
the fai lure of any one energy converter,  the remain ing  
energy converter(s), shall have sufficient capaci ty  to serve 
the Level 1 and 2 Level system loads. 

When  normal  power is not available,  the EPS shall 
serve Level 1 and Level 2 systems loads and may serve ad- 
di t ional  loads, other  than Level 1 and Level 2 systems 
loads, provided that:  

(1) mul t ip le  energy converters are installed, and  

(2) upon fai lure of any one energy converter,  enough 
load, o ther  than Level 1 and 2 systems loads, is 
au tomat ica l ly  shed when required so that  the remain ing  
energy converter(s) have sufficient capaci ty  to serve the 
Level 1 and Level 2 systems loads. 

5-2 Location. 
5-2.1 For Level 1 installations,  energy converters shall 
be located in a separa te  service room ded ica ted  to the 
EPS, separa ted  from the r ema inde r  of the bu i ld ing  by 
fire separat ions  having a m i n i m u m  two-hour fire rat ing,  
or shall be located in an adequa te  enclosure outside the 
bui ld ing  capable  of prevent ing the ent rance  of snow or 
rain. Rooms for Level 1 shall not be shared with other  
equ ipmen t  or electrical  service equ ipmen t  not a par t  of 

I the EPSS. 

5-2.2* The  rooms, shelters, or separa te  bui ldings hous- 
ing Level 1 or Level 2 EPSS equ ipmen t  shall be located to 
minimize the possibility of damage  from flooding,  in- 
c luding f looding result ing from fire fighting, sewer water  
backup,  and  similar  type disasters or occurrences.  

5-2.3* Considera t ion shall be given to the locat ion of 
the Level 1 and Level 2 EPSS equ ipmen t  to minimize the 
possibility of damage  resulting from interrupt ions  of 
emergency power source caused by: 

(a) Na tura l  condit ions such as storms, floods, earth- 
quakes, tornadoes,  hurr icanes,  l ightning,  ice storms, 
wind, and  fire, 

(b) M a n - m a d e  cond i t ions  such as 
sabotage,  and other  similar occurrences. 

(c) Mater ial  and equipment  failures. 

vanda l i sm,  

5-2.4 The  EPS equipment  shall be installed in a loca- 
tion that  will permit  ready accessibility and adequate  
working space a round  the unit for inspection, repair ,  
main tenance ,  cleaning,  or replacement .  

5-2.5 Where  an EPS comprises more than one energy 
converter  located in a single area, the ar rangement  shall 
minimize the possibility of failure of one energy converter 
affecting the cont inued opera t ion  of the other units. 

5-3 L i g h t i n g .  

5-3.1 The  Level.,1 or Level 2 EPS equipment  location 
shall be provided with ba t te ry-powered  emergency 
l ighting.  The  emergency l ighting charging system and 
the normal  service room lighting shall be supplied from 
the load side of the transfer  switch. 

5-3.2* The  intensity of i l luminat ion  in the separate 
bu i ld ing  or room housing the EPS equ ipment  for Level 1 
shall be 30 footcandles,  unless otherwise specified by a re- 
qu i rement  recognized by the author i ty  having jurisdic- 
tion. 
Exception: This requirement does not apply to outdoor 
housed units. 

5-4 Mounting. 
5-4.1 Rota t ing  energy converters shall be instal led on 
solid foundat ions  not likely to permi t  sagging of fuel, ex- 
haust,  or lubr ica t ing  oil p ip ing  and  damage  to parts 
result ing in leakage at joints. Such foundat ions  or struc- 
tural  bases shall raise the engine at least 6 in. (150 ram) 
above the floor or grade  level and  shall be of sufficient 
elevation to faci l i tate  lubr ica t ing  oil d ra inage  and ease of 
main tenance .  

5-4.2 Generally,  foundat ions  shall be of the size (mass) 
and type r ecommended  by the energy converter  
manufac tu re r .  Where  requi red  to prevent  transmission of 
v ibra t ion  dur ing  opera t ion ,  the foundat ion  shall be 
isolated from the sur rounding  floor or other foundat ions  
or both in accordance  with the manufac tu re r ' s  recom- 
mendat ions  and accepted s t ructural  engineer ing prac-  
tices. 

5-4.3 The  EPS shall be moun ted  on a fabr ica ted  metal  
skid base of sufficient s trength to resist damage  dur ing  
sh ipping  and handl ing,  and  after  instal lat ion,  shall main-  
tain a l ignment  of the unit  dur ing  opera t ion .  

5-5* V i b r a t i o n .  Vibra t ion  isolators, as r ecommended  
by the manufac tu re r  of the EPS, shall be installed ei ther 
between the ro ta t ing  equ ipmen t  and its skid base or bet- 
ween the skid base and the founda t ion  or inert ia  base. 

5-6* Noise.  Design considerat ion shall be given to 
noise control  regulat ions,  where appl icable .  

5-7 Heating, Cooling, and Ventilating. 
5-7.1" Considerat ion shall be given to proper ly  sizing 
the venti lat ion or air  condi t ioning systems to remove all 
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the heat  rejected to the EPS equ ipment  room by the 
energy converter,  uninsula ted  or insulated exhaust  pipes, 
and  other  hea t -p roduc ing  equipment .  

5-7.2 Adequa te  venti lat ion shall be provided to prevent  
t empera tures  or t empera tu re  rises in the EPS and re la ted 
accessory equ ipment  in excess of the recommenda t ions  of 
the manufac tu re r .  

5-7.3 For the EPS equ ipment  room, the venti lat ion or 
cooling equipment ,  or both,  shall be sized so that  the am- 
bient  t empera tu re  shall not exceed EPS equ ipment  
m a n u f a c t u r e r ' s  c r i t e r i a  or  a l l o w a b l e  m a x i m u m  
temperatures .  

5-7.4 Adequa te  combust ion air shall be suppl ied to the 
EPS equipment .  

5-7.5 Considera t ion shall be given to proper ly  designing 
and sizing an air  intake louver and air discharge louver 
system, ei ther gravity or motor  opera ted ,  as required,  to 
provide the proper  pressure control  and airflows. 
Dampers  and  louver restrictions shall be considered in siz- 
ing the room venti lat ion requirements .  

5-7.6 Provision shall be made  to ma in ta in  the EPS 
equ ipment  room conta in ing  Level 1 ro ta t ing equ ipment  
at not less than 70°F (21°C), nei ther  less than 40°F 
(4.5°C) where the engine water  jacket  t empera tu re  is 
ma in t a ined  at the levels specified in Chap te r  3, nor more  
than  the m a x i m u m  tempera tu re  r ecommended  by the 
manufac tu re r  or author i ty  having jur isdict ion.  

5-7.7 Outdoor  housed units shall be heated as specified 
in Chap te r  3. 

5-7.8 To assure successful installations,  considera t ion 
shall be given to adverse condit ions such as heat;  cold; 
dust; humidity;  snow and ice accumula t ions  a round  
housings, louvers, and  remote  rad ia to r  fans; and prevail- 
ing winds blowing against  r ad ia to r  fan discharge air. 

5-8 Installed EPS C.ooling System. 
5-8.1 The  instal led EPS cooling system shall be ade- 
quate  to cool the p r ime  mover  at fu l l - ra ted load while 
opera t ing  in the pa r t i cu la r  insta l la t ion circumstances of 
each individual  EPS. A full load on-site test shall not 
result in act ivat ion of high t empera tu re  p rea l a rm or high 
t empera tu re  shutdown. '%: 

5-8.2* Typical  methods  of cooling the energy con- 
verters consist .of r ad ia to r  cooling, remote  rad ia to r  cool- 
ing, city water  cooling, air  cooling, and  heat  exchangers.  
On EPSS cooling systems requi r ing  in te rmi t ten t  or con- 
t inuous water  flow, pressure, or both,  a utility, city, or 
other  water  service shall not be used. Using city water  for 
fill ing or m a k e u p  water  to all systems is acceptable .  

5-8.3 Makeup water  hose bibs and floor drains  shall be 
considered in EPS equ ipmen t  rooms. 

5-8.4 Where  duct  connections are used between the 
pr ime mover  r ad ia to r  and  air out louvers, the ducts shall 
be connected to the pr ime movers by means  of flexible 
sections. 

5-8.5 Design considerat ion shall be given to remote 
r ad ia to r  or heat  exchanger  sizing, pipe sizing, pump  siz- 
ing, sufficient shutoffs to isolate equ ipment  to facil i tate 
main tenance ,  the need for and sizing of deaera t ion  and 
surge tanks, dra in  valves for c leaning and flushing the 
cooling system, and type of flexible hoses between the 
pr ime  mover and the cooling system piping.  

5-9 Fuel System. 
5-9.1" Fuel tanks shall be sized to accommoda te  the 
specific EPS class. 

5-9.2 Fuel tanks shall be p laced as close as pract ical  to 
the pr ime  mover. Fuel  lift (suction head) of the pr ime 
mover  fuel p u m p  shall be adequa te  for the fuel system or 
a fuel t ransfer  p u m p  and day tank shall be utilized. 
Gravity feed of fuel to the pr ime mover  shall not be allow- 
ed except  from an integral  tank (see NFPA 37, Standard 
for the Installation and Use of Stationary Combustion 
Engines and Gas Turbines). 

5-9.3 Fuel p ip ing  shall be of compat ib le  metal  to 
minimize electrolysis, proper ly  sized, with vent and  fill 
pipes located to prevent  entry of g round  water  or rain in- 
to the tank.  Galvanized fuel lines shall not be used. Ap- 
proved flexible fuel lines shall be used between the pr ime 
mover and the fuel piping.  

5-9.4 Day tanks on diesel systems shall be installed 
below the engine fuel re turn  elevation, and the re turn  
line to the day tank shall be below the fuel re turn  eleva- 
tion. Gravity fuel oil re turn  lines between the day tank 
and  the ma in  supply tank shall be sized to handle  the 
potent ia l  fuel flow and shall be free of t raps so that  fuel 
will flow freely to the main  tank.  

5-9.5 Integral  tanks of 60 gal (230 L) diesel fuel or 25 
gal  (95 L) gasoline fuel or less capaci ty  of  l iquid fuels 
shall be allowed inside or on roofs of structures,  or as ap- 
proved by the author i ty  having jur isdict ion.  Quant i t ies  of 
all types of fuels s tored in bui ldings shall meet the ap- 
proval of the au thor i ty  having jurisdict ion.  

5-9.6 Fuel supply for gas- and  l iquid-fueled pr ime 
movers shall be instal led in accordance  with appl icab le  
s tandards .  (See NFPA 37, Standard for the Installation 
and Use of Stationary Combustion Engines and Gas Tur- 
bines; NFPA 54, National Fuel Gas Code; and NFPA 58, 
Standard for the Storage and Handling of Liquefied 
Petroleum Gases. ) 

5-9.7 The  fuel supply for gas- and  l iquid-fueled pr ime 
movers shall be adequa te  for the demands  of  the pr ime 
mover  in all respects inc luding  sizing of fuel lines, valves 
i n c l u d i n g  m a n u a l  shutof f ,  b a t t e r y - p o w e r e d  fuel  
solenoids, gas regulators,  regula tor  vent piping,  flexible 
fuel line section, fuel line filters, fuel vaporizers (LPG) 
and  ambien t  t empera tu re  effect of fuel tank  vaporizat ion 
rates of LPG where appl icable .  

5-9.8 The  fuel s torage and supply lines for EPSS shall 
be in accordance  with this s t andard  or with the specific 
au thor i ty  having jur isdict ion,  or both.  
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I 5-9.9 All manua l  fuel system valves shall be the in- 
d icat ing type. 

5-10 Exhaust System. 
5-10.1 The  exhaust  system equ ipment  and instal lat ion,  
including piping,  muffler,  and  related accessories, shall 
be in accordance  with app l icab le  s tandards .  (See NFPA 
37, Standard for the Installation and Use of Stationary 
Combustion Engines and Gas Turbines.) 

5-10.2 Exhaust  system insta l la t ion shall be gast ight  to 
prevent exhaust  gas fumes from enter ing inhabi ted  rooms 
or buildings and  shall t e rmina te  in such a manne r  that  
toxic fumes will not reenter  a bu i ld ing  or structure,  par- 
t icularly through windows, air vent i la t ion inlets, or the 
engine a i r - in take system. 

5-10.3" Exhaust  p ip ing  shall be connected to the pr ime 
mover by means  of a flexible connector  and  shall be in- 
dependent ly  suppor ted  thereaf ter  so no d a m a g i n g  weight 
or stress is appl ied  to the engine exhaust  mani fo ld  or tur- 
bocharger. A condensate  t rap  and dra in  valve shall be 
provided where necessary at the low point  of the piping.  
Considera t ion  shall be given to thermal  expansion and 
resul tant  movement  of the piping.  For rec iproca t ing  
engines, mufflers shall be p laced  as close as pract ical  to 
the engine, in a horizontal  posit ion where possible. An 
approved  thimble(s) shall be used where exhaust  p ip ing  
passes through combust ib le  walls or par t i t ions.  For  
rec iproca t ing  engines, the p ip ing  shall t e rmina te  in a rain 
cap,  tee, or ell, po in t ing  downwind from the prevai l ing 
wind. Considera t ion  shall be given to potent ia l  heat  effect 
due to proximi ty  to condui t  runs, fuel piping,  and 
l ight ing fixtures. Considera t ion  shall be given to in- 
sulat ing the engine exhaust  systems in bui ldings after  the 
flexible section. 

5-10.4 For m a x i m u m  efficiency, opera t ion  economy, 
and prevent ion of engine damage ,  the exhaust  system 
shall be designed so it does not  create  excessive 
backpressure  on the engine. The  p ip ing  size, connections,  
and  muff ler  shall be proper ly  selected and instal led to en- 
sure satisfactory EPS opera t ion  and  shall meet  the re- 
qui rements  of the manufac tu re r .  

5-10.5 The  exhaust  system shall not pass near  any f lam- 
mab le  mater ia l .  Considera t ion  shall be given to a fire- 
resistive, high t empera tu re  ra ted,  insulative mater ia l  
wrapped  a round  the exhaust  system covered with a meta l  
re ta iner  to reduce heat  rad ia t ion  and exhaust  noise. 

5-11 Protection. 
5-11.1 The  room in which the EPS equ ipmen t  is located 
shall not be used for s torage purposes.  

5-11.2" Where  EPS equ ipmen t  rooms or separa te  
bui ldings are equ ipped  with fire suppression systems, car- 
bon dioxide or halon systems shall not  be used unless 
pr ime mover combust ion air is taken from outside the 
structure.  An au tomat ic  dry chemical  system shall not be 
used unless the manufac tu re r s  of the EPS certify that  the 
dry chemical  system will not damage  the EPS system or 
h inder  its opera t ion  or reduce its output .  Where  sprinkler  
pro tec t ion  is provided in the EPS equ ipment  rooms or 

separa te  buildings,  hoods or shields of noncombust ible  
mater ia ls  shall be instal led to protect  the critical equip- 
ment.  

5-11.3 Where  the EPS rooms or separate  buildings are 
equ ipped  with fire detect ion systems, the installat ion 
shall be in accordance  with appl icable  standards.  (See 
NFPA 72A, Standard for the Installation, Maintenance, 
and Use of  Local Protective Signaling Systems for Guard's 
Tour, Fire A larm, and Supervisory Service; NFPA 72B, 
Standard for the Installation, Maintenance, and Use of 
Auxiliary Protective Signaling Systems for Fire Alarm 
Service; NFPA 72C, Standard for the Installation, 
Maintenance, and Use of Remote Station Protective 
&gnaling Systems; NFPA 72D, Standard for the Installa- 
tion, Maintenanc, e, and Use of Proprietary Protective 
Signaling Systems; and NFPA 72E, Standard on 
A utomatic Fire Detectors. ) 

5-11.4 The  EPS equ ipment  shall be adequate ly  pro- 
tected from damage  due to l ightning.  

5-11.5" In recognized seismic risk areas, EPS and EPSS 
components  such as electr ical  d is t r ibut ion lines, water  
d is t r ibut ion  lines, fuel d is t r ibut ion lines, and  others that  
serve the EPS shall be designed to minimize damage  from 
ear thquakes  and to facil i tate repairs  should an earth-  
quake occur. 

5-11.6" In seismic-prone areas for Level 1 and Level 2 
systems, EPSs, transfer  switches, d is t r ibut ion panels,  cir- 
cuit  breakers,  and  associated controls must be capable  of 
pe r fo rming  their  in tended  funct ional  opera t ion  dur ing  
and  after being subjected to the an t ic ipa ted  seismic 
shock. 

5-12 Distribution. 
5-12.1 The  dis t r ibut ion  and wiring systems within 
EPSSs shall be instal led in accordance  with appl icab le  
s tandards .  (See NFPA 70, National Electrical Code.) 

5-12.2 Where  appl icable ,  in add i t ion  to the re- 
qui rements  of 5-12.1, d is t r ibut ion and wiring systems of 
Level 1 EPSSs shall be instal led in accordance  with ap- 
pl icable  s tandards .  (See Chapter 3, Electrical Systems, of 
NFPA 99, Standard for Health Care Facilities. ) 

5-12.3 The  wiring between the EPS output  terminals  
and  the first d is t r ibut ion  overcurrent  protect ive device 
terminals  within the EPSS shall be located at a m i n i m u m  
distance to enhance system rel iabi l i ty  and safety. 

5-12.4 If the condui t  a t t ach ing  poin t  to the EPS is on 
the forcing funct ion side of the EPS's v ibra t ion  isolation 
system, f lex ib le  condui t  section(s) shall be instal led bet- 
ween the EPS unit(s) and any of the following so at tach- 
ed: 

(a) The  transfer  switch. 

(b) The  control  and  annunc ia to r  wiring. 

(c) Any accessory supply wiring such as jacket  water  
heaters. 

S t randed  wire of adequa te  size shall be used to 
minimize breakage  due to vibrat ion.  Bushings shall be in- 
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stal led to protect  wiring from abras ion with condui t  ter- 
minations.  

5-12.5 All AC-powered  suppor t  and  accessory equip- 
ment  necessary to the opera t ion  of the EPS shall be sup- 
pl ied from the load side of the au tomat ic  transfer 
switch(es), or the ou tpu t  terminals  of the EPS, ahead  of 
the ma in  EPS overcurrent  protect ion,  as necessary to 
assure cont inui ty  of the EPSS opera t ion  and perfor- 
mance.  

5-12.6 The  s tar t ing bat tery  units shall be located as 
close as p rac t icab le  to the pr ime mover s tar ter  to 
minimize voltage drop.  Battery cables shall be sized to 
minimize voltage d rop  in accordance  with the manufac-  
turer 's  r ecommenda t ions  and accepted engineer ing prac-  
tices. 

5-12.7 The  electr ical  d is t r ibut ion system of the EPSS 
shall be complete  with proper ly  sized overcurrent  and 
faul t  current  protective equipment .  (See NFPA 70, Na- 
tional Electrical Code. ) 

5-13 Installation Acceptance. 
5-13.1 Upon comple t ion  of the instal la t ion of the EPSS, 
the EPS shall be tested to ensure conformity  to the re- 
qui rements  of the s tandard ,  both in power ou tpu t  and  in 
funct ion.  The  author i ty  having jur isdict ion shall be given 
advance not if icat ion of the t ime the final test will be per- 
fo rmed in order  that  the author i ty  may witness these 
tests. 

5-13.2 An on-site acceptance  test shall be conducted  as 
a final approval  test for all Emergency Power Supply 
Systems. For new Level 1 installations,  the EPSS shall not 
be construed to meet  this s t andard  until  the acceptance  
tests have been conducted  and  test requirements  met.  

5-13.2.1 The  test shall be conducted  after comple t ion  
of  the instal la t ion with all EPSS accessory and suppor t  
equ ipmen t  in place and operat ing.  

5-13.2.2 Tes t  Resul ts .  The  EPSS shall per form within 
the limits specified in this s t andard .  

5-13.2.3 The  on-site instal la t ion test shall be conducted  
in the following manner :  

(a) Wi th  pr ime mover in a "coital:start '' condi t ion  and 
emergency load at normal  opera t ing  level, init iate a nor- 
mal  power fai lure by opening  all switches or breakers  sup- 
plying the normal  power to the bu i ld ing  or facility. Test 
load  shall be that  load that  is served by the EPSS. 

(b) Observe and record the time delay on start.  

(c) Observe and record the cranking  t ime until the 
p r ime  mover starts and runs. 

(d) Observe and record the t ime requi red  to come up 
to opera t ing  speed. 

(e) Record voltage and frequency overshoot. 

(f) Observe and record t ime required to achieve 
steady-state condi t ion with all switches t ransferred to the 
emergency position. 

(g) Record  voltage, frequency, and  amperes.  

(h) R e c o r d  p r i m e  mover  oil pressure ,  water  
t empera tu re  where appl icable ,  and bat tery  charge rate at 
5-minute  intervals for the first 15 minutes,  and at 
15-minute intervals thereaf ter .  

(i) Cont inue load test with bu i ld ing  load, or other  
loads that  s imulate  the in tended load as defined in 3-4.1, 
for the m i n i m u m  time as required by 2-3.2 class, or two 
hours m a x i m u m ,  observing and recording load changes 
and  the resul tant  effect on voltage and frequency. 

(j) Re turn  normal  power to the bui ld ing  or facility, 
record the t ime delay on retransfer  to normal  for each 
switch (min imum setting: 5 minutes),  and  the t ime delay 
on pr ime mover cooldown per iod and shutdown. 

N O T E :  See A - 4 - 2 . 4 . 7 .  

5-13.2.4 After  complet ion  of the test per formed in 
5-13.2.3, the p r ime  mover shall be allowed to cool for 5 
minutes.  

5-13.2.5 F u l l - L o a d  Test .  A load shall be appl ied  for a 
two-hour,  ful l- load test. The  bui ld ing  load can serve as 
par t  or all of the load, supp lemented  by a load bank of 
sufficient size to provide a load equal  to 100 percent  of 
the namep la t e  kW rat ing of the EPS, less appl icab le  
dera t ing  factors for site condit ions.  Unity power factor  is 
acceptab le  for on-site testing, provided that  ra ted  load 
tests at ra ted  power factor  have been per formed  by the 
manufac tu re r  of the EPSS prior  to shipment .  

5-13.2.6 A ful l - load test shall be in i t ia ted immedia te ly  
after the cooling t ime allowed in 5-13.2.4 by any method  
that  will s tart  the pr ime mover and,  immedia te ly  upon 
reaching ra ted  rpm,  pick up 100 percent  of namepla te  
k W  ra t ing  on one step, less app l icab le  de ra t ing  factors for 
site condit ions.  

Exception: For gas turbines, the load can be applied in 
steps. 

5-13.2.7 Record the da ta  listed in 5-13.2.3(c), (d), (e), 
(f), (g), and (h) at first load acceptance  and every 15 
minutes  thereaf ter  unti l  the comple t ion  of the two-hour 
test period.  

5-13.2.8 Cycle C r a n k  Test .  Utilize any method  recom- 
mended  by the manufac tu re r  to prevent the pr ime mover 
from running.  Put the control  switch into "run" to cause 
the pr ime  mover to crank.  Observe the complete  
c r ank / r e s t  cycle specified in 3-5.4.2 and Tab le  3-5.4. 

5-13.2.9 Test all safeties specified in 3 5.5 and 3-5.6 as 
r ecommended  by the manufac tu re r .  

5-13.3 The  following shall be made  available to the 
author i ty  having jur isdict ion at the t ime of  the accep- 
tance test: 

(a) Evidence of the prototype  test of 3-2.1 (for 
Level 1). 

(b) Cert if ied analysis of 3-5.10.2. 

(c) A let ter  of compl iance  specified in 3-5.10.5. 

(d) A manufac ture r ' s  cer t i f icat ion of a rated load test 
at ra ted  power factor with the ambient ,  a l t i tude,  and fuel 
g rade  recorded.  
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Chapter 6 R o u t i n e  Maintenance and Operational 
Testing 

6-1 General. 
6-1.1 The  cont inuing rel iabil i ty and integrity of the 
EPSS is dependent  on an establ ished .program of rout ine 
maintenance and opera t iona l  testing. The  rout ine 
maintenance and opera t iona l  testing p rogram shall be 
based on the manufac tu re r ' s  recommendat ions ,  instruc- 
tion manuals ,  and  the m i n i m u m  requirements  of this 
chapter  and  the author i ty  having jurisdict ion.  

6-1.2 Considerat ion shall be given to temporar i ly  pro- 
viding a por tab le  or t emporary  a l ternate  source whenever 
the emergency genera tor  is out of service. 

6-2* Manuals, Special Tools, and Spare Parts. 
6-2.1 At least two sets of an instruct ion manual(s)  for all 
major  components  of  the EPSS shall be suppl ied by the 
manufacturer(s )  of the EPSS and shall contain:  

(a) A deta i led explana t ion  of the opera t ion  of the 
system. 

(b) Instruct ions for rout ine main tenance .  

(c) Detai led instructions for repai r  of the EPS and 
other  major  components  of the EPSS. 

(d) Pictorial  parts list and  par t  numbers .  

(e) Pictorial  and  schemat ic  electrical drawings of wir- 
ing systems, inc luding opera t ing  and safety devices, con- 
trol panels,  ins t rumenta t ion ,  and annuncia tors .  

6-2.2 For Level 1, one set of the instruct ion manua l  
shall be kept in a secure, convenient  locat ion near  the 
equ ipment .  The  other  set shall be kept in a different  
source location. 

6-2.3 Special tools and  testing devices required for 
rout ine ma in tenance  shall be avai lable for use when 
needed.  

6-2.4 Rep lacement  for parts  ident if ied by experience as 
high mor ta l i ty  items shall be ma in t a ined  in a secure loca- 
tion(s) on the premises. Considera t ion shall be given to 
stocking spare parts  as r ecommended  by the manufac-  
turer.  

6-3 Maintenance and Operational Testing. 
6-3.1" The  EPSS shall be so ma in ta ined  as to provide 
reasonable  assurance that  the system will be capable  of 
supplying service within the t ime specified in type and for 
the t ime dura t ion  specified in class. 

6-3.2 A rout ine ma in tenance  and opera t iona l  testing 
p rog ram shall be in i t ia ted  immedia te ly  after  the EPSS 
has passed acceptance  tests. 

6-3.3 A wri t ten schedule for rout ine ma in tenance  and 
opera t iona l  testing of the EPSS shall be established. 

6-3.4 A writ ten record of inspections, tests, exercising, 
opera t ion ,  and repairs  of the EPSS shall be ma in ta ined  
on the premises. ,The writ ten record  shall include:  

(a) The  date  of the ma in tenance  report .  

(b) Ident i f ica t ion of the servicing personnel .  

(c) Nota t ion  of any unsat isfactory condi t ion and the 
corrective act ion taken,  including parts  replaced.  

6-3.5 Transfer  switches shall be subjected to a 
ma in tenance  p rogram including connections,  inspection 
or testing for evidence of overheat ing and excessive con- 
tact  erosion, removal  of dust and dirt ,  and  rep lacement  
of contacts  when required .  

N O T E :  Wh ere  sealed devices are used, rep lacement  of the 
comple te  device may  be necessary. 

6-4 Operational Inspection and Testing. 
6-4.1" Level 1 :EPSS, inc luding all a p p u r t e n a n t  com- 
ponents,  shall be inspected weekly and shall be exercised 
under  load at intervals of not more than  30 days. 

Exception: I f  the generator set is used for  standby 
power or for  peak load shaving, these uses shall be 
entered in the written record and may be substituted for  
scheduled operations and testing of  the generator set {1 
the appropriate data are recorded. 

6-4.2 Genera to r  sets in Level 1 service shall be exercised 
under  opera t ing  t empera tu re  condit ions and at a capa-  
city not less than fifty percent  of the total  connected  EPSS 
load (not less than thirty percent  of EPS namep la t e  ra t ing 
and  preferably  at least fifty percent  of EPS namep la t e  
rat ing)  at least once monthly  for a m i n i m u m  of thir ty 
minutes.  Considera t ion shall be given to more  str ingent  
condit ions as r ecommended  by the individual  energy con- 
verter  manufac tu re r .  

6-4.2.1 Equivalent  loads used for testing shall be 
au tomat ica l ly  replaced  with the emergency loads in case 
of fai lure of the pr imary  source. 

6-4.3 Load tests of genera tor  sets shall include comple te  
cold starts. 

6-4.4 T ime delays shall be set as follows: 

(a) T ime  delay on start: Min imum 1 second. 

Exception: Gas turbine cycle: 0.5 second minimum. 

(b) T ime  delay on transfer  to emergency:  no m i n i m u m  
required.  

(c) T ime  delay on restorat ion to normal :  5 minutes  
min imum.  (See A-4-2.4.7. ) 

(d) T ime  delay on shutdown: 5 minutes  min imum.  

6-4.5 The  monthly test of a transfer switch shall consist 
of electrically opera t ing  the transfer  switch from normal  
posit ion to a l ternate  position and return.  

6-4.6* EPSS circuit  breakers  for Level 1 usage, includ- 
ing main  and feed breakers  between EPS and the transfer  
switch load terminals,  shall be exercised annually.  

Exception: Medium and high voltage circuit breakers 
,for Level 1 usage shall be exercised every six months and 
tested under simulated overload conditions every two 
years. 
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6-4.7 The  rout ine main tenance  and opera t iona l  testing 
p rog ram shall be overseen by a proper ly  instructed in- 
dividual ,  

Chapter 7 Referenced Publications 

7-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  and shall be considered 
par t  of the requi rements  of this document .  The  edit ion 
ind ica ted  for each reference is the current  edi t ion as of 
the da te  of the NFPA issuance of this document .  

7-1.1 NFPA Publications. Nat ional  Fire Protect ion 
Association, Ba t te rymarch  Park,  Quincy,  MA 02269. 

NFPA 37-1984, Standard for the Installation and Use 
of Stationary Combustion Engines and Gas Turbines 

NFPA 70-1987, National Electrical Code. ® 

Appendix A 

This Appendix is not a part ({f the requirements q[ thk  NFPA docu- 
ment, but is included far information purposes only 

A-1-1.4.2 Cri ter ia  for stored energy systems are being 
developed for inclusion within this s t andard  or for a 
separa te  s tandard .  

A-2-3.3 Selection of the class of the EPS should take 
into account  past outage records and fuel delivery prob- 
lems due to weather,  shortages, and other  geograph ic /  
envi ronmenta l  condit ions.  

A-2-3.5.1 Typical ly,  Level 1 systems are in tended to 
automat ica l ly  supply i l luminat ion  or power or both to 
cri t ical  areas and  equ ipmen t  in the event of failure of the 
normal  supply or in the event of  accident  to elements of a 
system intended to supply, dis tr ibute,  and control  power 
and i l luminat ion  essential for safety to human  life. 

Level 1 is general ly instal led in places of assembly 
where artificial  i l luminat ion  is required for safe exit ing 
and  for panic  control  in buildings subject to occupancy 
by large numbers  of persons. 

Emergency systems may also provide power for such 
functions as venti lat ion when essential to ma in ta in  life, 
fire detect ion and a la rm systems, elevators, fire pumps,  
publ ic  safety communica t ions  systems, industr ial  pro- 
cesses where current  in te r rup t ion  would produce  serious 
life safety or heal th  hazards,  and  similar  functions. (See 
NFPA 101, Life Safety Code; and Chapter 3, Electrical 
Systems, of NFPA 99, Standard for Health Care 
Facilities. ) 

A-2-3.5.2 Typical ly,  Level 2 systems are in tended to 
au tomat ica l ly  supply power to selected loads (other  than 
those classed as emergency systems) in the event of fai lure 
of the normal  source. 

Level 2 is typically instal led to serve loads such as 

heat ing and refr igerat ion systems, communica t ion  
systems, venti lat ion and  smoke removal  systems, sewerage 
disposal, l ighting, and industr ial  processes that ,  when 
s topped dur ing  any in ter rupt ion  of the normal  electrical  
supply, could create hazards or hamper  rescue or fire 
f ight ing operat ions.  

A-2-3.5.3 It is impor tan t  to recognize that  EPSSs may 
react  substant ial ly  differently than commercia l  power 
dur ing  t ransient  and  short-circui t  condit ions due to the 
relatively small  capaci t ies  of the EPSS compared  to the 
normal  commercia l  power source. 

A-3-1.2 The  seismic risk areas that  should be specifi- 
cally addressed are those des ignated as Zones 3 and 4 of 
the Uniform Building Code as modif ied  by the authori t ies  
having jurisdict ion.  

A-3-2.2 The  following devices are typical  of energy con- 
verters and energy sources that  should be carefully 
reviewed as par t  of Level 1 emergency power supplies: 
moto r -genera to r / eng ine ,  motor -genera tor / f lywheel ,  or 
s team turbine.  Connect ion to the normal  power source 
ahead  of the normal  source main  service disconnect and a 
separa te  service should be excluded as a sole source of 
EPS. 

A-3-4.1 It is recognized that  in some instal lat ions par t  
or all of the ou tpu t  of the EPS might  be used for peak 
shaving or that  pa r t  of the ou tput  might  be used for driv- 
ing nonessential  loads dur ing  loss of normal  power 
source. Load shedding  of these loads when the output  of 
the energy converter  is needed is one way of meet ing  the 
requi rements  of 3-4.1. 

A-3-4.2.3 Considera t ion should be given to tank sizing 
to meet  m i n i m u m  fuel suppl ier  delivery requirements ,  
par t icu la r ly  in small tanks. Considera t ion should also be 
given in regard  to oversizing tanks, since many fuels have 
a "shelf life" and  will de ter iora te  with age. Where  large 
tanks are required,  it is r e commended  that  fuels be 
per iodical ly  p u m p e d  out  and  used in other  service and 
replaced  with fresh fuel. 

A-3-5.4.4 Cold cranking  amperes ,  or c ranking  perfor- 
mance,  is the number  of amperes  a fully charged bat tery  
at 0°F ( -17 .8°C)  can continuously deliver for 30 seconds 
and main ta in  a voltage of 1.2 volts per  cell. 

A-3-5.4.6 It is in tended that  the bat tery  charger  be fac- 
tory buil t ,  adjusted,  and  approved  for the specific type, 
construct ion,  and  capaci ty  of the battery;  and  for lead- 
acid bat ter ies ,  for the specific gravity, type, and concen- 
t ra t ion of grid alloys (such as high or low gravity, high or 
low ant imony,  calcium, or none). 

A-4-1 For summary  t abu la t ion  showing equipment  
var ia t ion as a funct ion of requi red  level of performance,  
see Tab le  A-4-1. 

A-4-2.4.1 For most appl ica t ions  within this s tandard,  
the au tomat ic  transfer  switch will be used to transfer a 
load from a normal  source of supply to an engine genera- 
tor set. 
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T a b l e  A-,t-1 E q u i p m e n t  Va r i a t i on  as a Func t ion  of 
R e q u i r e d  Level  of P e r f o r m a n c e  

Level  
P a r a g r a p h  D e s c r i p t i o n  1 2 

,t-2.4.1 Mechanically held construction. Yes Yes 
-t-2.4.5 T i m e  delay on start ing of a l ternate  power 

source. Yes Yes 
T i m e  delay on transfer  to ahe rna te  source. Yes No 
T i m e  delay on retransfcr  to normal  source Yes Yes 
T i m e  delay on engine shutdown. Yes Yes 
Indicat ion of' t ransfer  switch position. Yes Yes I 
t 'rovision for minimiz ing  motor  inrush ] 

! 
e LI i r e r l t ' ~ .  

4-2.4.6 
4-2 4.7 
4-2.,t.8 
-t 2.4.1 1 
4 2-t .12 

,t-2.4.13 Isolation of neutral  contacts. 
4-5.3 Overcur ren t  devices accessible to authorized 

persons only. 

Yes No 
Yes Yes 

Yes Yes 

An au tomat ic  transfer  switch may include circuit  
breakers,  contactors,  switches, or vacuum and solid-state 
power devices opera t ing  in conjunct ion  with au tomat ic  
sensing and logic devices to per form the defined function.  

A-4-2.4.2(a)  Where  special loads require  more rap id  
detect ion of power loss, under f requency  moni tor ing  may 
also be provided.  Upon frequency decay to below the 
lower l imit  of f requency necessary for p roper  opera t ion  of 
the loads, the transfer  switch should au tomat ica l ly  ini- 
t iate transfer  to the a l te rna te  source. (See A-4-2.4.12. ) 

A-4-2.4.4 Author ized  personnel should be avai lable 
and famil iar  with manua l  opera t ion  of the transfer  
switch, and  be capable  of de te rmin ing  adequacy  of the 
a l ternate  source of power pr ior  to manua l  transfer.  

A-4-2.4.5 For most appl ica t ions  a nomina l  delay of one 
second is adequate .  The  t ime delay should be short  
enough so that  the genera tor  can start  and  be on the line 
within the t ime specified for the type classification. 

A-4-2.4.7 It is r e commended  that  the t imer  for delay on 
retransfer  to normal  source be set for 30 minutes.  

A-4-2.4.9 The  t imer may run the genera tor  only, may 
run the genera tor  and  transfer  the load to emergency 
power, or may be provided with a switch for opt ional  
opera t ion .  

A-4-2.4.11 For ma in tenance  purposes, considerat ion 
should be given to a transfer  switch counter .  

A-4-2.4.12 Automat ic  transfer  switches can be pro- 
vided with accessory controls that  provide a signal that  
may opera te  remote motor  controls that  disconnect  
motors  pr ior  to transfer,  and  reconnect  them after 
t ransfer  when the residual voltage has been substant ial ly 
reduced• Ano the r  method  is to provide in-phase moni tors  
within the au tomat ic  t ransfer  switch to prevent  re t ransfer  
to the normal  source unti l  both  sources are nearly syn- 
chronized• A third method  is to use a p r o g r a m m e d  
neutra l  posit ion transfer  switch. 

A-4-2.5.1 S tandards  for nonau tomat i c  transfer  switches 
are similar  to those for au tomat ic  transfer switches, as 
def ined in Chap te r  2, with the omission of au tomat ic  con- 
trols. 

A-4-4.4 Considera t ion  should be given to the effect that  
load in ter rupt ion  may have on the load dur ing  mainte-  
nance  and service of the transfer  switch. 

A-4-5.1 It is extremely impor t an t  that  the various over- 
current  devices be coord ina ted  to protect  against  cascad- 
ing opera t ion  on short-circui t  faults. Pr imary  considera- 
tion should also be given to prevent  over loading of equip- 
ment  by l imit ing the possibilities of large current  inrushes 
due to ins tantaneous rees tabl ishment  of connections to 
heavy loads. 

A-5-1.1 The  per formance  of the emergency power sup- 
ply (EPS) and Emergency Power Supply System (EPSS) is 
dependen t  on many  factors, one of which is correct  init ial  
instal lat ion,  p r imar i ly  as the instal la t ion relates to the 

• • ,%; . . . .  
locat ion and efi~/]ronmental condmons .  Whi le  this stan- 
da rd  is not in tended to serve as a design s tandard  for 
EPSS instal la t ion and envi ronmenta l  considerat ions,  cer- 
tain m i n i m u m  s tandards  are recognized as essential for 
successful s ta r t -up  and per formance ,  safe operat ion,  and  
uti l izat ion of the EPSS when required.  

A-5-1.2 The  envi ronmenta l  condit ions to be considered 
in the EPSS design should include but  not be l imi ted  to 
heat ing,  venti lat ing,  and  air condi t ioning  systems, pro- 
tection from floods, fire, vandal ism, wind, ear thquakes ,  
l ightning,  and  other  s imilar  or appl icab le  envi ronmenta l  
condit ions common  to the geographic  and other  factors 
affect ing the locat ion of the EPSS equipment .  

The  probabi l i ty  and frequency of power failures that  
do or can occur as a result of l ightning,  wind, and  ra in  
p roduced  by thunders torms,  hurricanes,  tornadoes,  and  
other  similar  weather  condit ions depend ing  on the user's 
geographic  locat ion should be considered.  

A-5-2.2 EPSS equ ipmen t  should be located above 
known previous f looding elevations where possible. 

A-5-2.3 W h e n  instal l ing the EPSS equ ipment  and 
re la ted  auxiliaries,  envi ronmenta l  considerat ions should 
be given, par t icu la r ly  re la t ing to instal la t ion of the fuel 
tanks and exhaust  lines, or EPS building,  or both.  

To protect  against  d is rupt ion  of power in the facility, it 
is r e commended  that  the transfer switch be located as 
close to the load as possible• 

A-5-3.2 Where  outdoor  housed units are used, it is 
r e c o m m e n d e d  that  a f lashlight or ba t te ry-powered  light 
with flexible cord be ma in t a ined  in the housing. 

A-5-5 Generally,  integral  rubber  v ibra t ion  isolators are 
used on the ro ta t ing energy converters and  spr ing- type or 
pad- type  isolators are used on the larger  energy converter  
units. In some cases high deflect ion spr ing- type isolators 
should be used where a high degree of v ibra t ion  a t tenua-  
tion is required .  The  EPS manufac tu re r  should be con- 
sul ted when considering the specific type of vibrat ion 
control.  Iner t ia  bases should be considered where 
unusual  v ibra t ion  condit ions are an t ic ipa ted .  

A-5-6 Generally,  exhaust  noises can be a t t enua ted  by 
using the proper  mufflers.  The  mufflers used should be in 
accordance  with the EPS manufac tu re r ' s  recommenda-  
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Table A-6-3.1(a) Level 1 and 2 
Emergency Power S u p p l y  S y s t e m s  Suggested Maintenance Schedule 

Component (as applicable) Procedure 

T h e  suggested maintenance procedure and frequency should 
follo~@hose recommended by the manufacturer.  In the absence of 
such recommendations, the table below indicates alternate sug- 
gested procedures. 

X = indicates action 
g = indicates replacement, if needed 

Fuel  - -  M a i n  s u p p l y  t a n k  level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D a y  t a n k  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D a y  t a n k  f loa t  s w i t c h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S u p p l y  o r  t r a n s f e r  p u m p  o p e r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S o l e n o i d  va lve  o p e r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S t r a i n e r ,  f i l t e r  a n d / o r  d i r t  l eg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W a t e r  in  sys t em . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F l ex ib l e  hoses  a n d  c o n n e c t o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T a n k  ven t s  a n d  o v e r f l o w  p i p i n g  u n o b s t r u c t e d  . . . . . . . . . . . . . . . . . . . .  
P i p i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G a s o l i n e  in m a i n  t a n k  ( w h e n  used )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L u b r i c a t i o n  S y s t e m  --  O i l  level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oi l  c h a n g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oi l  f i l ter (s)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L u b e  oil h e a t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C r a n k c a s e  b r e a t h e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C o o l i n g  S y s t e m  Leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A n t i f r e e z e  p r o t e c t i o n  level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A n t i f r e e z e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A d e q u a t e  c o o l i n g  w a t e r  to h e a t  e x c h a n g e r  . . . . . . . . . . . . . . . . . . . . . .  
R o d  o u t  h e a t  e x c h a n g e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A d e q u a t e  f r e sh  a i r  t h r o u g h  r a d i a t o r  . . . . . . . . . . . . . . . . . . . . . . . . . .  
C l e a n  e x t e r i o r  o f  r a d i a t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F a n  a n d  a l t e r n a t o r  bel ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W a t e r  p u m p ( s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C o n d i t i o n  o f  f l ex ib le  hoses  a n d  c o n n e c t i o n s  . . . . . . . . . . . . . . . . . . . . .  
J a c k e t  w a t e r  h e a t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I n s p e c t  d u c t  work ,  c l e a n  l ouve r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L o u v e r  m o t o r s  a n d  con t ro l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E x h a u s t  S y s t e m  L e a k a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D r a i n  c o n d e f i s a t e  t r a p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I n s u l a t i o n  a n d  f i r e  h a z a r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excess ive  b a c k  p r e s s u r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E x h a u s t  sy s t em h a n g e r s  a n d  s u p p o r t s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F l ex ib le  e x h a u s t  sec t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Frequency 
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L e v e l  2 

M 
M 
Q 
Q 
o. 
o. 
Q 
M 
A 
A 
A 
M 

50 o r  A 
50 o r  A 
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5. 

6. 

7. 

(a) 
( b )  
(c) 
(d) 
(e) 
( f )  
(a) 
(b) 
( c )  
( d )  
( e )  
(f) 

( g )  
(h) 
( i)  
(a/ 
(b) 
(c) 
( d )  
(e) 

(f) 
( g )  

( h )  
( i )  

8. ( a )  
( b )  
( c )  
( d /  
( e )  
( f )  
( g )  
( b )  
( i )  

9. ( a )  

(b) 
10. 

B a t t e r y  S y s t e m  Elec t ro ly te  Leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T e r m i n a l s  c l e a n  a n d  t i g h t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R e m o v e  co r r o s ion ,  case  e x t e r i o r  c l ean  a n d  d r y  . . . . . . . . . . . . . . . . . .  
Spec i f i c  g r a v i t y  o r  s t a t e  o f  c h a r g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C h a r g e r  a n d  c h a r g e  r a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E q u a l i z e  c h a r g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E lec t r i ca l  S y s t e m  - -  G e n e r a l  I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T i g h t e n  con t r o l  a n d  p o w e r  w i r i n g  c o n n e c t i o n s  . . . . . . . . . . . . . . . . . . .  
W i r e  c h a f i n g  w h e r e  sub j ec t  to m o v e m e n t  . . . . . . . . . . . . . . . . . . . . . .  
O p e r a t i o n  o f  sa fe t i e s  a n d  a l a r m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Boxes .  p a n e l s  a n d  c a b i n e t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C i r c u i t  b r e a k e r s ,  fuses  . . . . . . . . . . . . . . . . . . . . . . . . . .  eve ry  2 yea r s  o r  
N O T E :  Do  n o t  b r e a k  m a n u f a c t u r e r ' s  seals  o r  p e r f o r m  i n t e r n a l  
i n s p e c t i o n  on  these  dev ices  
T r a n s f e r  s w i t c h  m a i n  c o n t a c t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C a l i b r a t i o n  o f  v o l t a g e - s e n s i n g  r e l a y s / d e v i c e s  . . . . . . . .  eve ry  5 yea r s  o r  
W i r e  i n s u l a t i o n  b r e a k d o w n  . . . . . . . . . . . . . . . . . . . . . .  eve ry  3 yea r s  or  

P r i m e  M o v e r  G e n e r a l  I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Se rv ice  a i r  c l e a n e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G o v e r n o r  oil level a n d  l i n k a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G o v e r n o r  oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I g n i t i o n  s y s t e m  - -  p lugs ,  po in t s ,  coil ,  c a p ,  ro to r ,  s e c o n d a r y  w i r e  

i n s u l a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C h o k e  s e t t i n g  a n d  c a r b u r e t o r  a d j u s t m e n t  . . . . . . . . . . . . . . . . . . . . . .  
i n j e c t o r  p u m p  a n d  in j ec to r s  for  f low r a t e .  p r e s s u r e  a n d / o r  s p r a y  

p a t t e r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
V a l v e  c l e a r a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  eve ry  3 y e a r s  or  
T o r q u e  bol t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  eve ry  3 yea r s  o r  

G e n e r a t o r  - -  G e n e r a l  I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B r u s h  l e n g t h ,  a p p e a r a n c e ,  f r ee  to m o v e  in h o l d e r  . . . . . . . . . . . . . . . .  
C o m m u t a t o r  a n d  slip r i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R o t o r  a n d  s t a t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B e a r i n g ( s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B e a r i n g  g r e a s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E x c i t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
V o l t a g e  r e g u l a t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M e a s u r e  a n d  r e c o r d  r e s i s t a n c e  r e a d i n g s  o f  w i n d i n g s  wi th  insu la -  

t ion  t e s t e r  ( M e g g e r )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G e n e r a l  c o n d i t i o n  o f  EPSS,  a n y  u n u s u a l  c o n d i t i o n  o f  v i b r a t i o n ,  

l e a k a g e ,  noise ,  t e m p e r a t u r e  o r  d e t e r i o r a t i o n  . . . . . . . . . . . . . . . . . . .  
Se rv ice  r o o m  o r  h o u s i n g  h o u s e k e e p i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R e s t o r e  sys t em to a u t o m a t i c  o p e r a t i o n  c o n d i t i o n  . . . . . . . . . . . . . . . . . . .  
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tions. Depend ing  on the degree of si lencing required,  the 
muffler  should be ra ted  accordingly for "commerc ia l , "  
"semi-cr i t ical ,"  and  "cri t ical" (high degree of silencing) 
service. To a t tenua te  other  noises, l ine-of-sight barr iers  
having acoustical  t r ea tment  or total  acoustical  enclosures 
can be used. The  EPS should be instal led away from 
critical areas. 

A-5-7.1 During operat ion,  the EPS and  re la ted equip- 
ment  reject considerable  heat  that  must  be removed by 
proper  venti lat ion or air  cooling. In some cases outdoor  
instal lat ions rely on na tu ra l  a i r c i r cu l a t i on ,  but  enclosed 
instal lat ions need proper ly  sized, proper ly  posi t ioned ven- 
t i lat ion facilities or air condi t ioning equ ipmen t  or both.  

A-5-8.2 It should be recognized that  the rel iabi l i ty  of ci- 
ty water  cooling is strictly dependen t  upon the rel iabi l i ty  
of  the water  utility. It should also be recognized that  dur-  
ing such na tura l  disasters as ear thquakes ,  f looding, etc.,  
the water  supply can s imultaneously be in te r rup ted  with 
the normal  electric power supply. 

A-5-9.1 Fuel system design considerat ion should be 
given to safely provide an adequa te  supply of clean, fresh 
fuel to the pr ime mover.  Diesel fuel has a storage life of 
approx imate ly  one and one-hal f  to two years and  gasoline 
has a storage life of approx imate ly  six months.  Tanks  
should be sized such that  the fuel will be consumed within 
the storage life or provision made  to remove stale fuel and  
replace  it with fresh fuel. 

A-5-10.3 Considera t ion should also be given to uti l izing 
d a m p e n i n g  supports  where it is necessary to reduce ex- 
haust  noise v ibra t ion  transmission. 

A-5-11.2 If a fire suppression system is used in EPS 
rooms or separa te  bui ldings housing EPS equipment ,  
considera t ion should be given to preac t ion- type  suppres- 
sion systems. 

A-5-11.5 Considera t ion should be given to the location 
of the EPS equipment ,  both  as it relates to the bu i ld ing  
s t ructure  and to the effects of an ear thquake .  

All emergency power equ ipmen t  suppor t  or sub- 
suppor t  systems should be designed and constructed so 
that  they can withstand static or an t ic ipa ted  seismic 
forces or both  in any direct ion with the m i n i m u m  force 
value used being equal  to the equipmentzweight .  

Bolts, anchors,  hangers,  braces,  and  other  res t ra ining 
devices should be provided to l imit  ea r thquake-genera ted  
different ia l  movements  between the EPS nonst ructura l  
equ ipmen t  and" the bu i ld ing  structure.  However, the 
degree of isolation requi red  for v ibra t ion  and acoustical  
control  of the EPS equ ipmen t  and other  equ ipmen t  
should be main ta ined .  

Suspended items such as piping,  conduit ,  ducts, and  
other  auxil iary equ ipmen t  re la ted  to the EPSS should be 
b raced  in two directions to resist swaying and excessive 
movement  in ea r thquake -p rone  areas. 

Bat tery racks for EPS equ ipmen t  and electr ical  i tems 
or re la ted auxil iaries or both should be designed to resist 
in ternal  damage  and damage  at the equ ipment  supports  
result ing from ea r thquake-genera ted  motion.  

Transfer  switch enclosures should be moun ted  so that  
their  anchors and suppor t  s tructures can withstand static 
forces in any direct ion equal  to the an t ic ipa ted  seismic 
shock. 

Transfer  switch components  should be of the type to 
resist mal func t ion  dur ing  dynamic  exci tat ion and should 
be designed to resist the an t ic ipa ted  seismic shock. 

Where  possible, EPS equ ipmen t  and associated cooling 
systems and controls should be moun ted  on a single 
f rame.  The  frame,  in turn,  should be rigidly a t tached  to 
its founda t ion  so that  its anchorage  can withstand static 
forces in any direct ion equal  to the equ ipmen t  weight. 
Where  engine genera tor  sets and  associated cooling 
systems controls cannot  be moun ted  as an integral  unit,  
each should b e s e c u r e d  to meet the above f loat ing re- 
quirements .  Equ ipmen t  not using the prefer red  rigid 
mount ing  should have vibrat ion isolators restrained with 
restraints  capable  of wi ths tanding  static forces in any 
direct ion equal  to twice the weight of the suppor ted  
equipment .  In addi t ion,  in terconnect ing  power, fuel, 
and  cooling lines should be provided with adequa te  flex- 
ibili ty to allow m a x i m u m  ant ic ipa ted  excursions without  
damage .  

Appendages  to the EPS equipment ,  such as day tanks, 
should be moun te d  to wi ths tand static forces in any direc- 
t ion equal  to the an t ic ipa ted  seismic shock. 

Bat tery racks should be capab le  of wi ths tanding  
seismic forces in any direct ion equal  to the suppor ted  
weight.  Batteries should be res t ra ined to their  suppor t  to 
prevent  v ibra t ion  damage ,  and  electr ical  interconnec- 
tions should be provided with adequa te  slack to accom- 
moda te  all relative deflections. 

A-5- I1 .6  Seismic shock should be s imula ted  at the fac- 
tory or in a testing labora tory  on a prototype  unit.  
S imula t ion  should consist of a test(s) a pp rox ima t ing  ac- 
tual  t ime-history records of known seismic shocks appl ied  
to the equ ipmen t  under  test. Subassemblies of the total 
equ ipmen t  may be tested separately when it is nei ther  
prac t ica l  nor feasible to test the comple te  unit.  

A-6-2 When  adequate ly  secured from publ ic  access, it 
is desirable  to locate an instruction manua l ,  special tools 
and  testing devices, and spare parts  in the room in which 
the emergency power supply is located.  The  articles 
should be moun ted  at a convenient  locat ion on a w a l l a n d  
should be enclosed in a metal  or other  sui table cabinet .  
T h e  cabine t  should be made  to accommoda te  the instruc- 
tion manua l  on the inside of the door.  

A-6-4.6 Circuit  breakers  should be tested under  
s imula ted  overload condit ions every two years. 
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Table A-6-3.l(b) Maintenance Log--Routine Maintenance, 
Operation and Testing (RMOT) 

* Abbreviat ion for 50 or A ~ Every 3 years or 500 hours 
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Table  A-6-4.l(a) Rotat ing Equipment  Operat ion and Test ing Log 

ITEMS 

FILL IN 
APPROPRIATE 
READINGS 

1. Table 6-3.1 
2. RT.M 
3. Power fail 
4. T /D start 
5. Cran.k time 
6. Transfer 
7. (a) ac volt 

(b)  ,.Hz. 
(c) ac amp 

8. (a) 0 i l  press. 
(b) dc amps 

9. (a)Oi l  press. 
(b) dc amps 
(c) W/A temp. 

10. Restore normal 
1 1. (a) Oil press. 

(b) dc amps 
(c) W/A temp. 
(d) ac volts 
(e) Hz 
(f) ac amps 

12. T/D retransfer 
13. T/D stop 
14. Auto Mode 
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Table A-6-4.l(b) Stored Energy System Operation and Testing Log 

ITEMS 

FILL IN 
APPROPRIATE 
READINGS 

1. Table 6-3.1 
2. Power fail 
3. (a) ac volt 

(b) Hz 
(c) ac amp 
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!4. dc voltage 
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j (c) UPS t 
5. Restore power | 
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[7. Batt. gravity I 
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T a b l e  A-6-4.1(c)  Sugges ted  O p e r a t i o n  a n d  T e s t i n g  

I. R o t a t i n g  E q u i p m e n t  - -  Levels  1 a n d  2 

I t e m  
Number 

1. 
2. 
3. 

Function 

Pe r fo rm  m a i n t e n a n c e  per  T a b l e  A 6 3.1(a).  
Record  r u n n i n g  t ime me te r  r e a d i n g  at  s tar t  a n d  end  of test. 
S imula te  n o r m a l  power  fa i lure  f rom a "cold  s ta r t "  t)y use of 
the test switch in a u t o m a t i c  t ransfer  switch or  by o p e n i n g  
n o r m a l  power  supply to EPSS. 

4. Ohserve a n d  record  t ime delay on  s tar t .  
5. Record  c r a n k i n g  t ime { terminates  when engine  starts).  
6. T r a n s f e r  load to EPS. (See 6 4.1 and 6 4.2 ) 
7. Record  AC voltage,  f requency ,  a m p e r a g e .  
8. Record  init ial  oil pressure a n d  b a t t e r y - c h a r g i n g  ra te  
9. Record  oil pressure ,  b a t t e r y - c h a r g i n g  ra te  a n d  water  or  air  

t e m p e r a t u r e  a f t e r  15 minu te s  r u n n i n g  t ime. 
10. R e t u r n  test switch to n o r m a l  or reestabl ish n o r m a l  power  

supply at  such  t ime as will cause a m i n i m u m  r u n n i n g  t ime of 
30 minu tes  u n d e r  load.  

11. Record  p r i m e  mover  a n d  AC ins t rument s  just  p r io r  to 
t ransfer :  

12. Record  t ime delay on re t rans fe r .  
13. Record  t ime delay on s h u t d o w n  for units  so equ ipped .  
14. Place uni t  in a u t o m a t i c  ope ra t i on  mode .  

I I .  Stored 

I t e m  
N u m b e r  

1. 
'2. 
3. 
4. 

5. 

E n e r g y  System - -  Week ly  for  Level  1, M o n t h l y  for  Level  2 

Function 
Per fo rm app l i cah l e  m a i n t e n a n c e  per  T a h h '  A-6-3.1 (a). 
S imula te  n o r m a l  power  fai lure,  
R e c m d  AC w)ltage, a m p e r a g e  a n d  f r equency  on UPS. 
Record  DC vohage  on cen t ra l  ba t te ry ,  unit  e q u i p m e n t  a n d  
UPS. 
Restore nor rna l  power  supply a f te r  a p p r o p r i a t e  load per iod  
of: 
( a ) U P S :  2 minu tes  on 5 - m i n u t e  ba t te ry ,  5 minu tes  on 

15-minute  t3attery. 
(h) Cent ra l  ba t t e ry  or uni t  e q u i p m e n t :  15 miou tes  on weekly 

or mon th ly  test a n d  1 1/~ hours  m 4 hours ,  per  o c c u p a n c y  
r e q u i r e m e n t  or code requ i rement s ,  on an anl lua l  test. 

Record  ba t t e ry  c h a r g e  ra te  on res tora t ion  to noHnal  
Test  a n d  record  ba t t e ry  specific gravi ty  or s tate  of c h a r g e  
af te r  r e c h a r g e  t ime al lowed by code.  

Appendix B Diagrams of Typical Systems 
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NOTES 

] ONE UNI T OF THE PARALLELING SYSTEM SHALL 
HAVE SUFFICIENT CAPACITY TO CARRY TOTAL 
LEVEL I LOADS 

2 THE EPSS DISTRIBUTION CENTER MAY BE INSTALLED 
IN ADDITIONAL CUBICLES AS PART OF THE PARAL- 
LELING BOARD LINEUE 

Figure B-2 Typical Multiple Unit  Emergency Power Supply System. 
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Figure B-3 Typical Uninterruptible Power Supply System - -  UPS. 
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Figure B-4 Typical Composite Emergency Power Supply System. 
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