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Emergency and Standby Power Systems 

2002 Edition 

Thi~ editio n of l'\FPA II 0 , Standard f or EmRrgrnc:l' and Standby P fJWI'I" SJSIPms, was prepared by 
the Technical Committee on Emergency Power Supplies and acted on by NFPA at its Novem­
ber Associa tion Technical Meeting held Novembe r 10-14, 2001 , in Dallas, TX. h was issued by 
the Standards Co uncil onjanuary 11. 2002, with an effective da te o r.January 31, 2002, and 
supersedes a ll pre,ious editions. 

T his edition of NFPA llO was approvf'd as an American National Standard onjanuaiJ' 31, 
2002. 

Origin and Development o f NFPA 110 
The Technical Commiuee on Emergenq Power Supplies was o rganized in 1976 by the 

l'\FPA in recognition of the demand for ,·iable guidelines for the assembl}'. installation, and 
performance of e lectrical power systems to ~upplv critical and e<~~ential net"ds rluring outages 
of the primaq· power M>urce. lt \\-ds the int<.>nt of th e committee to t>'>tahlish the necessary 
t•qutpment ,·equirement-: to ach ieYe an on-site atLxiliary e lectrical powe •· source suitable to the 
need' of the applicable requirements ;md user criteria. 

In 1979, the commiuee's •·eport, propo<;ing adoption o f 'FPA llO, was published bur 
''ithdrawn becatl'>e of i'i.:>ues imohi.ng the ~cop<· of the committee. In 198I , a rc,ised commit­
tee report was re tumed to com mittee in orde r to resoh·e diffe rences ,,;th o ther ;..:FPA docu­
men~. At the 19~2 ~"FP.-\ Fall ~leeting. the commillee·, report was adopted as a tenmth·e 
standard (:-\FP.-\ llOT-1983) in order to expo-.e the document to as much public re,iew as 
possible. :YPA 110 was formally adopted as a standard a t the 1984 t\fPA Fall ~leeting and 
dt-,ignated as the 1985 edition. The 1985 edition clalified scope stateme nts. prototype test­
ing, batte q· and bypass-isolatio n switch requirements, a nd re,·ised mainte nance require­
ments. 

The requiremenL~ of the standard are con~idered necessaJY to obtain the minimum Je,·ei 
of reliability and perfonnance. panicular ly whe te life '-'lfety dectrical power needs are in­
,·olved. 

T he standard does not require the installation of eme rgency and ~tandby powe•· supply 
systems. Rtnher, it is a docmnem that, if followed , will result iu a system suitable for \arious 
situations a.s required b} other codes and standanls. 

The 1988 edition of NFPA 110 included several new defini tio ns and fm·the1· clarilied trans­
fer switch anrl installation testing ,-equirements. 

The 1993 edition ofl'\FPA II 0 re,·ised the docume m to re flec t ( l ) the adoption by 1\!FPA of 
a new document on stored electrical e ne rgy eme rgencr and standby power systems (~"FPA 
111 , Standard on StorPrl Elect rim/ Enngy EmPrgniC) and Stamfb) J>ou¥'1' S)-lll'lllf) . (2) a basic require­
me nt for one-step loading for all prime move"· (3) an update on bau e ty technology, (4) 
restrictions on unneces..an· trdnsfeni.ng of load-, ( 4-~. 1.9). and (:'i) the need fo r bauery main­
tenance (6-3.6) . 

The 1996 edition of :'\"FPA 11 () induded. bm \\·a., not limited to . the following changes: 
momhl\ load t~ting requirements for generator sets were cha nged , including taking into 
<"Omicteration wet stacking (6-4.2); defmitions we re added fo r \d.rimts kinds of fuel tanks 
(2-1): t\pe<; of fuel tank!, and ~pillage consid eratio ns were add~:d (5-9.11 ): re~ui.CLions on the 
t~pt"\ of banerie, that can be used were added (3-5.4.51: tht> mmimum number of cranks, 
induding time-out~. that an engine lllll5t be «~pable of <·ompleting was claiified (3-5.4 and 
\-3-3.4): ('()()ling '>\'Stem requirements were daJi.tied (3-5.7.3 and :'>-R.2). ''orking space re­

quiicmenb were added (5-2.4): and the issue of Liming dt·YiCt''- Jll health care facilities for 
testing a generato r was clarified (4-2.4.5 and 4-2.4.9) . 

The 1999 edi tion w·as changed by the deletion of the testing of Leve l I and Le,·el 2 gen e ra­
to r sets a t 50 percent of the e mergency powe r \upply system (EPSS) load because the re le \-ant 
measure is the nameplate rating. T hat editiou also de le tc:d the exception for wet stacking. 
Exhaust tempe1-ature monitoring was add ed , as it is an acceptable pe tformance measure of 
proper e merge ncy power supply (EPS) loading. 
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110-2 E.~IERG£~C\' A~D '> T \:\ DBY PO\\'ER S\'STHlS 

The 2002 edition includes fonnat and technical reli,ion,, The 2000 edition of the 1'\f 1'\ .llmwal ofStylPwas applied 
in this document'~ restmcture .mel fonnat. lntrodunon matt"ri.tl in Chapter I has bet>n fonnatted for consistency 
between all :"\'FPA documents. R<·lt-renced publicatiom th<lt apph to the document l1a1e been relocated from the last 
chapter to Chapter 2, therefort" rt"~ulting in the renumbering of chapter-;. Informational refert"nces remain in the la~t 
annex. Appendices an.• nm\ de'>ignated as annell.e .... Definition~ in Chapter 3 ha1e been re1iewed for consistency with 
definitions in other 1'\FPA do('uments, are ~ystem;uicall\ align~?d. and are incli1 idually numbl•red. P<tragraph stniCt.llr· 
ing has been re1·ised with the intent of one mandatory n:quit em em per ~ction, subsection. or paragraph. Information 
that often accompanied man) of the requiremems wa ... mm ed to .\nnexA. Ex plana ton Material. Exceptions ha\'e been 
ddet<·d or t·ephra~ed in man<laton text. unless the excepuon rept·e~ent~ an aliOI\<tnce mrequired alternate procedure 
to a genet<tl rule when limited 'pecified conditiom exi't. rtw fonnar appear.mce and :.lluctut·e pro1irlc continuiry 
among ~TPA documents, clad[)' of mandatory text. and gr<>ater ease in locaring specific mandatory text. 

Chang~ ,,;thin ~FP\ 110 mdude definiti1·e and bro.td-based requiremems H'g<trcling elecuical installations in 
accot·dance \\ith NFPA 70 . .Vatwnal £lectriral Cod"'; addiuonaJ EPS controls and safeguards. ~uch as alerting staff or 
impending failure of the l:.PS to start: access and working ~pace around the gener-awr ser: 1 en lilation ; energy convert­
er:.; and EPSS testing requirements. 
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DEFINITIONS 110-5 

NFPA 110 

Standard for 

Emergency and Standby Power Systems 

2002 Edition 

NOTICE: An asterisk(*) following the number or letter desig­
nating a paragraph indicates that explanatory material on the 
paragraph can be found in Annex A: . . 

Information on t·eferenced pubhcauons can be found Ill 
Chapter 2 and Annex C. 

Chapter 1 Administration 

1.1 Scope. This standard covers performance requit·ements 
for power systems providing an alternate source of electrical 
power to loads in buildings and facilities in the e,·ent that the 
primary power source fails. 

1.1.1 Power systems covet·ed in this standard include power 
sotu'Ces. transfe•· equipment, controls, supen'isory equipment, 
and all related elecu·ical and mechanical auxiliary and acces­
SOJ)' equipment needed to supply electrical power to the load 
terminals or the transfer equipment. 

1.1.2 This standard covers installation, maintenance. opera­
tion, and testing t·equirements as they penain to the perfor­
mance of the emergency power supply system (EPSS). 

1.1.3 This standard does nm cover the following: 

( 1) Application of the EPSS 
(2) Emergency lighting unit equipment 
(3) Distribution witing 
( 4) Utility service, when such sen-ice is permitted as the EPSS 
(5) Parameters for stored energy de,·ices 

1.1.4* This standard does not establish criteria for stored en­
ergy systems. 

1.1.5 The selection of any of the following is not within the 
scope of this standard: 

( 1) Specific buildings or facilities. or both, requiring an EPSS 
(2) Specific loads to be sen·ed by the EPSS 
(3) *Assignment of type, class, o r Je,·el to any specific load 

1.2 Pwpose. T his standard contains performance require­
ments for an EPSS. 

1.2.1 It is the role of other NFPA standards to specify which 
occupancies require an EPSS and the applicable le\'el, q·pe, 
and class. This standard does not specify where an EPSS is 
required. 

1.2.2 This standard also is intended to provide guidance for 
inspectors, designers, installers, manu facturer'S, and users of 
EPSSs and to sen·e as a vehicle for communication between 
the parties involved. It is not intended as a design manual. 

1.2.3 Compliance \\ith this standard is not intended to ex­
empt the parties inmlved from their respective responsibilities 
for the design. installation, maintenance, performance, or 
compliance with other applicable standards and codes. 

1.3 Application. This document applies to new installations of 
EPSSs. Existing systems shall not be required to be modified to 

conform, except where the authority havingjmisdiction deter­
mines that nonconformity presentS a distinct hazard to life. 

I.4 Equivalency. Nothing in this document is intended to pre­
venr the use of systems, methods, or devices of equi,'alent or 
o;uperim· quality, strength, fire resistance, effectiveness. dura­
bility, and safety to those prescribed by this standat·d. Techni­
cal documentation shall be submitted to the autho1ity having 
jtu·isdiction to demonsu-ate equivalency. The system, method, 
or de,ice shall be apprO\·ed for the intended purposes by the 
authority havingjurisdiction. 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced \~ithin this standard and shall be con­
sidered pan of the requirements of this document. 

2.2 NFPA Publications. National Fire Protection Association, 
1 Bane~'lnarch Park. P.O. Box 9101, Quincy, :viA 02269-9101. 

NFPA 30, Ramuwb!P and Combustible Liquids Corle, 2000 edi­
tion. 

NFPA 37. Standard for the Installation and Use of Stational)' 
C.ombustiou Engines and Ga-1 11avim~~, 2002 edition. 

NFPA 54, National Fuel Gas Codi', 1999 edition. 
1'\FPA 58, LiquefiPrl Petmfmm Gas Code, 2001 edition. 
NFPA 70, National Electriral Corle®, 2002 edition. 
NFPA 99, Standrudfor Health l;{llf' Facilities, 2002 edition. 

2.3 Other Publications. (Reserved) 

Chapter 3 Definitions 

3.1 General. The definitions contained in this chapter shall 
apply to the terms used in this standard. Where terms are not 
included, common usage of the terms shall apply. 

3.2 NFPA Official Definitions. 

3.2.1 * Approved. Acceptable to the authority having juris­
diction. 

3.2.2"' Authority Having Jurisdiction (AHJ). The organiza­
tion, office, or indi,idual responsible for approving equip­
ment, materials, an installation, or a procedure. 

3.2.3 Labeled. Equipment or materials to which has been at­
tach ed a label, symbol, or other identif)·ing mark of an organi­
zation that is acceptable to the authOiiq· ha\ing jurisdiction 
and concerned with product e\aluation, that maintains peri­
odic inspection of production of labeled equipment or mate­
tials, and by whose labeling the manufacturer indicates com­
pliance ";th approptiatc ~tandards m- pet fut t11a11u:: it t a 
specified manner. 

3.2.4* Listed. Equipment, materials, or senices included in a 
list published b,· an ot·ganization that is acceptable to the author­
ity ha\ingjurisdiction and concerned with evaluation of prod ucts 
or· sen ices, that maintains periodic inspection of production of 
listed equipmem or materials or periodic evaluation of services, 
and whose listing states that either the equipment, matet·ial, or 
sen~ce meets appropriate designated standards or has been 
tested and fotmd suitable for a specified purpose. 

3.2.5 Sball. Indicates a mandatory requit·ement. 
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3.2.6 Should. Indicates a recommendation or tl1at which is 
ad\'ised but not required. 

3.2. 7 Standard. A document, the main text of which contains 
only mandatory provisions using the word ''shall" to indicate 
requirements and \\'hich is in a fonn genclally suitable fo•· 
mandatOIJ' reference by a nother standa•·d or code or f01· adop­
tion into law. Kon mandarory provisions shall be located in an 
appendix or annex, footnote, or fine-print note and are not to 
be considered a part of the requi•·emen ts of a standard. 

3.3 Gen eral Definitions. 

3.3.1 * Battery Certification. The certification by a batteq• 
manufacturer that a batter'}' is built to indusll)· standards. 

3.3.2* Emergen cy Power Supply (EPS). The source of e lec t1ic 
power of tl1e required capacity and quality for an emergency 
power supply system (EPSS) . 

3.3.3* Emergency Power Supply System (EPSS). A comp lete 
functioning EPS system coupled to a system of conductors. 
disconnecting means and O\'ercurrent protective devices. 
tr,msfer switches. and all control, supervisory, and support de­
\ices up to and including the load terminals of the tlansfer 
equipment needed for the system to ope1<1te as a safe and 
reliable source of elecuic power. 

3.3.4 Fuel Tank. 

3.3.4.1 Day Fuel Tank. A fuel tank, located inside a SU\Ict.ure. 
that provides fuel to the engine. 

3.3.4.2 Enclosed Fuel Tanlc A fuel tank located within a sepa­
l.ate room, sepa1<1ted from other equipmenL 

3.3.4.3 Integral Fuel Tank. A fuel tank fumished by the EPS 
manufacturer and mounted on the engine or the engine sub­
base. 

3.3.4.4 Main Fuel Tank. A sepa1ate, main fuel tank for supply­
ing fuel to the engine or a dav tank. 

3.3.5 Lamp. An illuminating indicator. 

3.3.6 Seismic Risk Areas. Intensities I through VII of the 
Modified Mercali Intensity Scale of 1931. 

3.3. 7 Switch. 

3.3.7.1 Automatic Transfer Switch. Self-acting equipment fo•· 
u-anste •·ring one or more load conductor connections from 
one power source to another. 

3.3.7.2 Bypass-Isolation Switch. A manually ope1-ared de,~ce 
used in conjunction with an automatic transfer S\•itch to provide 
a means of directly connecting load conductors to a power 
source and disconnecting the automatic tmnsfer switch. 

3.3. 7.3 Nonautomatic Transfer Switch. A de\ ice, operated by 
di rect manpower or elecuical remote manual conu·oJ, for 
u-ansfe1-ring one o •· more load conductor connections from 
one power source to another. 

3.3.8 Valve-Regulated (Sealed) Battery. A battery that is not 
pmvided wirn a means for replacing the e\'olved products of 
electrolysis. 

Chapter 4 Classification of Emergency Power 
Supply Systems (EPSSs). 

4.F General. The EPSS shall provide a source of electrical 
power of required capacity, reliability, and qualil)' to loads f01· 
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Table 4.l(a) Classification ofEPSSs 

Class 

Class 0.083 
Class 0.25 
Class 2 
Class 6 
Class 48 
Class X 

Minimum Time 

0.083 hour (5 minntes) 
0.25 hour (15 minutes) 
2 hours 
6 hours 
48 hours 
O ther time, in hours, as requi•·ed by 
the application, code, or user 

Table 4.l (b) Types of EPSSs 

Designation 

TypeU 

Type 10 
Tr pe 60 
Type 120 
TypeM 

Power Restoration 

Ba-;ically uninterruptible (UPS 
Systems) 
10 seconds 
60 seconds 
120 seconds 
Manual stationary or nonautomatic­
no time limit 

a length of time as specified in Table 4.1 (a) and ,,;thin a speci­
fi ed time following lo~ or fa ilure of the normal power supply 
as specified in Table 4.1 (b) . 

4.2* Class. T he EPSS shall opemte at its rated load without 
being refueled for a minimum time, in hours, as defined in 
Table 4.l (a) . 

4.3 Type. The EPSS shall be pem1itted to be without accept­
able elecuical power to the load terminals of the uansfer 
switch for a maximum time, in seconds. as defined in Table 
4.1 ( b). 

4.4* Level. Two levels of equipment installations, perfor­
mance, maintenance, and testing shall be cO\-e•·ed in this 
document. 

4.4.F LeYel l systems shall be installed when failtu·e of the 
equipment to perform could result in loss of human life o r 
se rious injuries. 

4.4.2* Le\'el 2 systems shall be installed when failure of the 
EPSS to pe1form is less c.-itical to human life and safet\' and 
where the authority ha\·ingjurisdiction shall permit a h.igher 
degree of tlexibilil)' than provided by a LeYell system. 

4.4.3 All Le\'el 1 and Le\'el 2 equipment shall be permanently 
installed. 

4.4.4* Le\·el l and 2 systems shall ensm e all Loads sen:ed bv tl1e 
EPSS are supplied with altemate power ' 

(l) Of a quality \\ithin the opemting limits of the load 
(2) For a dmation specified for the class as defin ed in Table 

4.1 (a) 
(3) Within the time specified for the l)rpe as defined in Table 

4.l(b) 
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Chapter 5 Emergency Power Supply (EPS): Energy 
Sources, Converters, and Accessories 

5.1 Energy Sources. 

5.1.1 * The following energy sources shall be permitted to be 
used for the emergency power supply (EPS): 

(1) *Liquid peu·oleum products at amwsphe•·ic pressure 
(2) Liquefied petroleum gas (liquid o•· vapor withdrawal) 
(3) :'\atural or symhetic ga~ 

Exception: For Lrof'll installations in/()(ations wlll'l'l' the jJivbabilit)' 
of intnn1jJtion of off-site fuel sufJjJlies is high. on-site stomgr of an 
rtlternall> l!llei'!!J' source sufficient /0 allow full output of I lie emngmr;• 
partli'T .m/JPIJ ~'stem (EPSS) to be rlidivered for the class spet'ifled shall 
bl' required, with thP provi~ion for automatic tmnsfn fivm thP fJrimOI)' 
en erg)' source to tlu• alternate energy sourcr. 

5.1.2"' The performance of a Le1·el 1 EPSS in seismic risk areas 
shall be based on the EPS equipment operating for a mini­
mum of 96 hours 1vithout refueling if the need for an EPS 
persists for this period of time. 

5.1.3 The energy sources listed in 5.1 .1 shall be permitted to 
be used f01· the EPS where t.he primary sotn-ce of power is by 
means of on-site energy conversion, pr01ided that there is 
separately dedicated energy conversion equipment. on-site 
with a capacity equal to the power needs of the EPSS. 

5.1.4* A public electric utility t.hat. has a demonstrated reliabil­
it.y shall be permitted to be used as the EPS where the p rimal)' 
source is by means of o n-site energy conversion. 

5.2 Energy Converters - General. 

5.2.1 Energy com·eners shall consist only of rotating equip­
ment as indicated in 5.2.4. 

5.2.1.1 Level l energy converters shall be rep•·esentative prod­
ucts built f.-om component.S that have proven compatibility 
and reliability and are coordinated to operate as a unit. 

5.2.1.2 The capability of the energy com·e•·ter, with its con­
trols and accessories, to survive 11ithout damage ft·om com­
mon and abnormal disturbances in actual load circuits shall 
be demonstrable by t.ests on separate prototype models 01· by 
acceptable tests on the system components as pe•formed by 
the component. suppliers. 

5.2.1.3 A separate prototype unit shall b t> permitted to be uti· 
lized in a Le1·el l or Level 2 installation, provided that all p ro­
totype tests p•·oduce no delete•-ious effects on the uni t, and the 
aut.hority ha1-ingjurisdict.ion. the owner. and the user are in· 
fo rmed that the unit is the prototype test unit. 

5.2.2* The rotating equipment prototype unit shall be tested 
with aU t:ypical prime mover accesso•·ies that affect its power 
output in place and operating. These accessories include, but 
shall not be limited to, the following: ' 

(I) Batte•T-charging altemato•· 
(2) \\'ater pump 
(3) Radiator fan for unit-mounted radiators o r oil coolers (or 

comparable load) 
(4) Fuel pump and fuel mter (s) 
(5) Air fllter(s) 
(6) Exhaust m ufflers or resuiction simulating the maximum 

backpressure recommended by the prime mo1·er manu­
facturer 

5.2.3 The energy convener for Le1·el l systems shall be specifi­
cally designed. assembled, and tested to ensure system opera­
tion under the following conditions: 

( 1) Short circuits 
(2) Load surges due to motor starling 
(3) Ele1-ator o perations 
(4) Silicon controlled rectifier (SCR) conu·ollers 
(5) X-rav equipment 
(6) 01·erspeed, overtemperature, or OYerloacl 
(7) Ad1·erse environmental conditions 

5.2.4 Rotating equipment shall consisr of a generator dril·en 
by one of the following prime mover types: 

( 1) Otto cycle (spark ignited) 
(2) Diesel cycle 
(3) Gas turbine cycle 

5.2.4.1 Other types of prime movers and t.heir associated 
eq uipme nt meeting the applicable performance require­
ments of this standard shall be permitted, if accept.able t.o t.he 
authoticy hmingjurisdiction. 

5.2.4.2 \>\'here used for Level l applications, the prime mover 
shall not mechanically drive any equipment othet· than its op­
erating accessories and its generator. 

5.2.5 The EPS shall be installed in accordance with 1\FPA 70, 
National Electrical Codr®. 

5.3 Energy Converters - Temperature. 

5.3.1 The EPS shall be heated as necessaq' to maintain the 
water jacket temperature determined by the EPS manufac­
turer for cold stan and load acceptance for the type ofEPSS. 

5.3.2 All prime mover heaters shall be automat.ically deacti­
\<lted while the prime mover is running. (For combustion t111~ 
billt'S, Sl'P 7. 7. 6.) 

5.3.2.1 Air-cooled p•·ime mo1·ers shall be permitted to employ 
a heater to maintain lubricating oil tempemture as recom­
mended by the prime mover manufacturer. 

5.3.3 Antifreeze p rotection shall be provided according to the 
manufacturer's recommend at.ions. 

5.3.4 EtheN.ype starting aids shall not be permitted. 

5.4* Energy Converters - Capacity. The energy conveners 
shall have the required capacity and response to pick u p and 
carry the load within th e time specified in Table 4.1 (b) after 
loss of primary power. 

5.5 Energy Converters - Fuel Supply. 

5.5.1 Tl1e fuel supplies specified in 5.1.1 (1) and 5.1.1(2) fo r 
energy conYeners intended for Level l use shall not be used 
for any ot.he•· pm·p ose. (Forfuel s;·stem requirements, see Sertion 
7.9.) 

5.5.1.1 Enclosed tanks shall be permitted to be used for sup­
plying fuel for other equip ment., pro1ided that the draw-down 
level will always gna.-ant.ee the quantitv needed for the EPSS. 

5.5.1.2 \'apor-\\ithdrawal LP-Cas systems shall have a d edi­
cated fuel supply. 

5.5.2* A low-fuel sensing switch shall be provided for t.he main 
fuel supply tank(s) using the enerb'Y sources listed in 5.1.1 ( l) 
and 5.1.1 (2) to indicate when less t.han the minimum fuel 
necessary fo•· full load mnning. as required by the specified 
class in Table 4.1 (a), remains in the main fuel t.ank. 
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5.5.3* The main fuel reservoir shall have '' minimum capacit;· 
of at least 133 percem of either the low-fuel sensor quantity 
specified in 5.5.2 or that which is specified in Table U (a) 
(class). 

5.6 Rotating Equipment. 

5.6.1 General. Prime movers and accessories shall comply 
\\~th NFPA 37, Standard f or the Installation and UsP of StationlliJ 
Omzbmtion Engines and Gn5 Turbinl'.l, except as modi lied in this 
standard. 

5.6.2 Prime Mover Ratings. Proper det·ating factors, such as 
altitudes. ambient temperature. fuel energy conrent. accessoiy 
lo<ses. and <itt> ronrlitinn< a< t·erommt>nded by the manufac­
rurer of the gener<Hor set shall be u:.ed in detennining 
whether or not brake powe1· meets the connected load re­
quirements. 

5.6.3 Prime Mover Accessories. 

5.6.3.1 Govemors shall maintain a bandwidth of t<tted ft·e­
quency for any constant load (steadv-state condition) that is 
compatible wit11 the load. 

5.6.3.1.1 The ft·equency droop between no load and full load 
shall be within t11e range for the load. 

5.6.3.1.2 T he frequency d ip upon one-step application of the 
full load shall not be outside the range tcu· the load. with a 
rer.urn to steady-state conditions occurring \l·ithin the require­
ments of the load. 

5.6.3.2 Solenoid Yalves. where tL<ed, both in the fuel line from 
t11e supply or dav tan k closest to the generator set and in the 
water-cooling lines, shall operate from battery ,-oltage. 

5.6.3.2.1 Solenoid \-ah·es shall ha,·e a manual (nonelecu·ic) 
operation, or a manual bypass Yalve shall be provided. 

5.6.3.2.1.1 The manual bypass \-ah·e shall be ,-isible and acces­
'ible and its purpose identified. 

5.6.3.2.1.2 The fuel bypass vah·e shall not be the vah·e used fot· 
malfunction or emergency shutdown. 

5.6.3.3 The ptime mover shall be provided wit11 the following 
instruments: 

(l) Oil pressure gauge to indicate lubricating oil pressure. 
Engines with splash-lubricated ~-stems shall not •·equit·e 
tl1is gauge. 

(2) Tempemture gauge to indicate cooling medium tempet-a­
ture. Air-cooled engines 5hall not 1·equire this gauge. 

(3) H our meter to indicate actual total running Lime. 
(4) Battery-charging meter indicating perfonnance of prime 

mm·er-dt·i,·en battery chat·ging means. 
(5) Other insu·uments as recommended or prm·ided by the 

pli.me mO\·er manufrteturer where required for main­
te nance. 

5.6.3.4 The instnnnenL~ •·equired in 5.6.3.3(1) through 
5.6.3.3(4) shall be placed on an enclosed panel, located in 
proximity to or on the energy convener, in a location that 
allows maimenance personnel to observe them readilv with­
o ut changing position from a logical maintenance work posi­
tion at the energy convener. The enclosed panel shall be 
mounted by means of antishock \ibration mountings if 
mounted on the energy com·e•·te r. 

5.6.3.5 All ,,;ring for connection tO the comrol panel shall be 
harnessed or flexibly enclosed, shall be securely mounted on 
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the prime mover to pre,·ent chafing and '-ibration damage, 
and shall terminate at the control panel in an enclosed box or 
pane l. (For control panel requimnmts, Sft? 5. 6.5.) 

5.6.3.6 The generator set shall be fitted with an integral acces­
~ory bauery charger, drh·en by the prime mo,-e,- and automatic 
,-oltage regulator, and capable of charging and maintaining 
t11e starting battery tmit (and control battel)'. where used) in a 
fully charged condition during a running condition. 

5.6.3.6.1 A battery ch~u·ger dri,·en by Lhe prime movet· shall 
not be requit·ed. provided the automatic battery charger has a 
high-low rate capable of full) charging the sta rting batter-y 
d ut·ing running conditions as specified in 5.6.3.6. 

5.6.4 Prime Mover Starting Equipment. 

5.6.4.1 Starting Systems. Starting shall be accomplished using 
either an e lecuic starter or stored energy starting system. 

5.6.4.1.1 Elecuic starter systems shall start us ing a posiriYe 
shift solenoid to engage the sta11.er motor and to crank the 
p•·ime mm·er for the period specified in 5.6.4.2 without over­
heating. at a speed at least equill to that recommended by the 
ma nu.lacw rer of t11e prime mm·er and at t11e lowest ambient 
temperature anticipated at the installation site. 

5.6.4.1.2 Othet· types of stored energy starting systems (ex­
cept pyrotechnic) shall be permitted to be used where recom­
mended by the manufacturer of the prime move•· and subject 
to apprm-al of the authot·ity ha,·ingjurisdiction. w1der the fol­
lowing conditions: 

( l ) \\l1ere two complete peliods of cranking cycles are com­
pleted without re placement of the stored ene rgy 

(2) V\There a means for automatic restoration from the emer­
gency source of the stored energy is be pro,ided 

(3) \-\!here the stot·ed energy system has t11e cranking capacity 
specified in 5.6.4.2.1 

( -l) \<\There the stored energy s~·stem has a .. black start .. capa-
bility in addi tion to nom1al discharge capability 

5.6.4.2* O tto or Diesel Cycle Prime Movers. For otto or d iesel 
cvcle prime mo\·ers, the type and dtuation of t11e n-anking 
cycle shall be as speci[ied in Table 5.6.4.2. 

5.6.4.2.1 A complete Clanking n-cle shall consist of an auto­
matic crank period of appmximately 15 seconds followed by a 
rest petiod of approximately 15 seconds. Upon starting and 
running the prime move•·. rurt11er cranking shall cease. 

5.6.4.2.2 T,,-o means of cr<tnking termination shall be utili7ecl 
so that one serves as backup to pt-e,·ent inach·enent starter 
engagement. 

5.6.4.2.3 OLLo n ·cle pr ime movers of 15 k\<\' and lower and all 
diesel prime movers shall he permitted to use co ntinuous 
cranking methods. 

5.6.4.3* Number of Batteries. Each prime mover shall be pro­
' 'ided with both of the following: 

(I ) St01age battery unit-; a'i specified in Table 5.6.<1.2 
(2) A stotage tad. for each battery or battery unit 

5.6.4.4* Size of Batteries. The battery unit shall haYe the capac­
ity to maintain the ct-anking speed recommended by the ptime 
mover manufacturer tl1mugh two complete peliods of cranking 
limiter time-outs as specified in Table 5.6.4.2. item (d) . 

5.6.4.5 Type of Battery. The battery shall be of the nickel­
cadmium 01· lead-acid type . 
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Table 5.6.4.2 Required Starting Equipment 

(a) 
(b) 
(c ) 
(d) 

(e) 

(f) 
(g) 

Starting Equipment 

Battery unit 
Battet~· ct>nification 
Cyde (- , .111kmg'~ 
C.·anking-limiter time 

Cycle crank (3 cycles) 
C.ontinuous crank 

Float-1\ pt> b;utery 
dtat ~c: t 

l. de ammeter 
2. de ,-oluueter 

Rechar~c time 
Low bauen 101Lage 
alarm contacts 

X: Required 
0: Optional 

Level 

X 
X 

X orO 

75 sec 
45 sec 

X 

X 
X 

24 hr 
X 

*See :>.6.'1.2 lor ouo ;md rliesel Cl·cle tt·quiremem,. 

2 

X 

0 

75 sec 
45 sec 

X 

X 
X 

3() hr 
X 

5.6.4.5.1 * Lead-;lctd batterie<; \hall be ftmtished as charged 
when wet. Drai11-dn batteries or dt)'-< hargt>d lead-acid bauer­
ies shall be permitted. 

5.6.4.5.2 \'\'hen furnished. 1et1tccl nickel-Gicimium ba11eries 
shall be filled and chat-ged and ~hall ha1e Ji,ted flip-top. flame 
arrest01· n'nl «Ips. 

5.6.4.5.3 The manufacturer shall prmide installation, o pera­
tion. and maintenance instructions .mel when <ihippt·d elf)·. 
electrolyte m"ing instm ctions. 

5.6.4.5.4 Battt>rics shall not be installed until the batte ry 
charger is in setYice. 

5.6.4.5.5 All batteries used in thi' ~tYice 'hall hm·e been cle­
,i~led for thts duty and shall ha,·e de momtrable charaCleJ;s­
lics of per·formanre and reliability acceptable to the autho rity 
hmingjlllisdic t ion. 

5.6.4.5.6 Baueries ' hall be prepared for use according to the 
battery manufacturer's instructions. 

5.6.4.5.7 Starting baueries for Lt'lel I imtallations 'hall not 
be ofthe maintc nance-ft·ee (\-al\'e regulated type) \a rie l}. 

5.6.4.6"' Automatic Battery Charger. In addition to the prime 
mo1·er- (eng-in<'-) drin•n char-g-er required in 5.6.::\.li I, a bat­
tery char~er(~) "' required in Table 5.6.4.2 shall be supplied 
for recharging or maintaining a < harge. or both , on the stan­
ing or contn>l bauen unit. or both. 

5.6.4.7 All chargt>N ~hall include the follo11ing charac teristics 
that are to bt- .Kcomplhhed withommanual intervention (i.e .. 
manual s\\l(( h 0 1 manual tap changing): 

(l) At it!> rated mlt.1ge, the charger shall be capable of delil·­
e ring energy inw a full\' discharged battery unit withom 
damaging the uuit. 

(2) \\1Ien ' pecified. the charger shall be capable of returning 
to the fully di~rharged bauer\ I (){) pet·cent of its am pen~~ 
hour· r-ating within the time spectlied. 

(3) :\leters, as specified, 1\ith an accuracy within 5 percent of 
range shall be furnished to indicate the opet-ation of the 
charger. 

(·t) T he charger shall be pcrmanentJv marked with the fol­
lowing: 
(a) AJio11-able range of bauery unit capacity 
(b) Nominal output cut-rent and ,-oltage 
(c) <iutncient battery· I\ pt· data to allow •·eplacement bat­

te ries to be obtained 
(3) The battery charger output and perfonnance , hall be 

compatible with d1e baueries fumished. iucluding the 
m<tintenance chat·ge rate. 

5.6.5 Control Functions. 

5.6.5.1 A conu·ol panel ~hall be prmided and shall contain 
th e fnllo\\'ing: 

( I ) Amomatic re mote stan capabilit\· 
(2) -Run-off-automatic" switch 
(3) ShutdOI\ll' ;u, required by 5.6.5.2(3) 
(4) Alanm a' required by 5.6.:1.~(4 ) 
(5) Con11ols a.s r·eqnirecl h~ .l.li.5.~(5) 

5.6.5.2 \\ here a control panel is mounted on tJte ener-gy con­
,·en er. it shall be mounted b,· means of anthibt-ation shock 
moum . t( required. to maximi7c rcliabilit\·. An aULomatic con­
trol and ,.rfetr panel shall be a p<ut of t11e EPS cotnaining the 
follmdng equipmem or possess the following char-acteristics, 
or both: 

( I) Cranking control equipmetll to provide the com plete 
cr-anking C\cle descdbecl in 5.6.--1.2 and required by Table 
5.6A.2. 

(2 ) Panel-mounted control .;witch (es) marked - run-off­
amomatic- to perform the follm\ing functions: 
(a) Run: :\lanually initiate. start, and mn prime mm·er 
(b) OIT: Stop prime mover or reset safeties, or both 
(c) Amomatic: Allow prime mm·er to stan by clo,ing a 

remote contact and ~top by opening the remote 
rontaCl 

(3) An .tulomatic engine 'htttdown de\ice for high lubri­
cating-oiltemperamre 'hall not be required. Con trols to 
shut down and lock Oll t the prime mol'er under any of the 
following conditions: 

(a) Failing to start after specified nanking time 
(b) Ovel'\peed 
(c) Low lubricating-oil pressure 
(d) lligh engine temperaurrc 
(c) Operation of •·emote manual stop ~tauon 

(--1) lndh idual alarm indication to annuncia te o f anv of the 
conditions listed in Table 5.6.5.2 shall ha,-e tlte f~llowing 
characteristics: 
(a) Bauen power·ect 
(b) \'isualh indicated 
(c) Have arlditional contacL~ or circuits for a common 

.111di1Jie alarm Lhar <>ignals localJ,- and remote h· when 
,Ill\ of the itemized (onditions ~curs · 

(d ) I ht\e ,rlamp test switch (es) to test the o peratio n o r all 
alam1 lamps 

(5) Conrrols to shut down tht· prime mm·er upon remm·al of 
the initiating signal or manual emergency shutdown 

(6) The ac imtmments listed in 5.6.9.9 · 

5.6.5.3 l:.ngine:. equip ped \\ith a maintainin~ ~lnrtdown rle­
'ice (air shutdown damper) shaH ha\·e a set o f contacL~ that 
monitor the position of this de1ice, \\ith local alarm indicatio n 
and •·emote annunciation in accordance wid1 Tab){' 3.6.5.2. 
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Table 5.6.5.2 Safety Indications and Shutdowns 

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

(a) 0\·ercr.mk X 
(b) Low water temp. X 
{c) H igh engine X 

temperature 
prealarm 

(d) High engine X 
temperature 

(e) Low lube oil X 
pressure p1·ealann 

(f) Low lube oil p ressure X 
(g) Overspeed X 
(h) Low fuel main tank X 
(i) Low coolant level X 
(j) EPS supplying load X 
(k) Control switch not in X 

amo. position 
(1) High battery voltage X 
(m) Low Cranking X 

Volrage 
(n) Low voltage in X 

battery 
(o) Battery charger ac X 

failure 
(p) Lamp test X 
(q) Contacts for local X 

and remote common 
alarm 

(r) Audible alann 
silencing switch 

(s) Lo\v starting air X 
pressm·e 

( t.) Low starting 
hydraulic pressure 

(11) Air shutdown 
damper when used 

(v) Remote emergency 
stop 

Key: 

X 

X 

C.V.: Cornml panel-mounted '"isual 
S: Shmdown of EPS indication 
IW-\. : Remote audible 
X: Required 
0: Optional 

s R.A 

X X 
X 
X 

X X 

X 

X X 
X X 

X 
0 X 

X 

X 

X 

X 

X X 

X 

Additional Requirements to Table 5.6.5.2: 

c.v 

X 
X 
0 

X 

0 

X 
X 
0 
X 
0 
0 

0 
0 

0 

0 

X 
X 

0 

0 

X 

s 
X 

X 

X 
X 

0 

X 

X 

R.A 

0 
0 

0 

0 
0 
0 
X 

0 

X 

0 

0 

I. Item ( p) shall be prmided, but a separate remote audible sig-nal 
~hall not be r·equired when tl1e regular work site in 5.6.6 is staffed 24 
hours a rlay. 
2. ltenr (b) is not required for combustion uu·bines. 
3. Item (r) or (s) shall apply only where med '"a starting metllod. 
4. ltem (j): EPS ac ammeter shall be pennitted for tl1i~ function. 
5. All required CV. functions shall be \"isuallr anmmciated by a re­
mote. com mon ,-isual indicator. 
6.A!l required functions indic<~ted in the R.A. colturm sh«ll be annun­
ciated bv a remote. common audible abnn a.~ required in 5 .6.5.2(4). 
i. Item (i) on g-a~eous systems shall require a low ga.~ pressure alarm. 
8. Item (b) shall be set at 11•(; (20°F) belo\\· the regul«ted tempera­
ture determined by the EPS manufacturer as required in 5.3.1. 
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5.6.5.4 TI1e control panel in 5.6.5.2(4) shall be specifically 
approved for either a Le\-el l or a Level 2 EPS consistent with 
the installation. 

5.6.5.5 The cranking cycle shaJI be capable of being initiated 
by any of the following: 

(1) Manual start initiation as specified in 5.6.5.2(2) (a). 
(2) Loss of nonnal power at: any automatic transfer switch 

considered a part of the EPSS. Prime mo\·er shall stan 
upon closing of a ,-emote switch or contacts and shall stop. 
after appropriate time delays, when switch 01· contacts are 

(3) 

(4) 

opened. 
Clock exerciser located in an automatic u-ansfer switch or 
in the control panel. 
Manually operated (test) S\,itch loc-ated in each automatic 
transfet· switch (AT S) that simulates a loss of powe1·. and 
causes automatic starting and opet-ation until this switch 
is reset, to cause the engine circuit to duplicate its func­
tions in the same manner commercial power is restored 
after a tnte commercial power failure. 

5.6.5.6* All Level l and Level 2 installations shall have a re­
mote manual stop station of a type similar to a break-glass 
station located outside the room housing the prime mm·er, 
where so installed, or elsewhere on the premises where the 
prime mo\·e r is located outside the building. 

5.6.6 Remote Controls and Alarms. A remote, common mt­
dible a lann shall be prmided as specified in 5.6.5.2(4) that is 
powe1·ed by t.he stm-age- battery and located outside of the EPS 
service room at a work site obsef\-able by personnel. 

5.6.6.1 An alarm-silencing means shall be prmided, and the 
panel shall include t·epetitive alarm circuiuy so that, after the 
audible alarm has been silenced. it reacti"-ates after the fault 
condition has been cleared and has to be restorerl to its nor­
mal position to be silenced again. 

5.6.6.2 In lieu of the requirement of 5.6.6.1, a manu<II ala rm­
silencing means shall be permitted that silences the audible 
alann after the occurrence of the alann condition, provided 
such means do not i11 hi bit any subsequent alarms from sound­
ing the audible alarm again without further manual action. 

5.6.7 Prime Mover Cooling Systems. Cooling systems for 
prime mmers shall be either forced-air or natural convection , 
liquid-cooled, or a combination thereof. 

5.6.7.1 Forced-air-cooled diesel or otto cycle engines !.hall 
ha\e an integral fan selected to cool the prime mover under 
full load conditions. 

5.6. 7.2 Ventilation shall be pm,ided for the e\'acuation of hot 
air from the EPS service room o r the enclosure housing the 
unit. 

5.6.7.3 Liquid-cooled prime moYers for Level 1 applications 
shall be arranged fot· closed-loop cooling and consist of one of 
the follo,•ing types as required in Section 7.8: 

(I ) Unit-mounted radiator and fan 
(2) Remote radiator 
(3) Ileat exchanger (liquid-to-liquid) 

5.6.7.4 Cooling systems shall pt·ewnt o\·erheating of pt·ime 
mm·ers under conditions of highest anticipated ambient tem­
perature at the installed elevation (above sea level) when fully 
loaded. 
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5.6.7.5 Power f01· fans and pumps on remote •·adiators and 
heat exchangers shall be supplied from a tap at the EPS output 
terminals or ahead of the first load circuit o,·ercurrent pmtec­
tive device. 

5.6.7.6 The secondary side of heat exchangers shall be a 
closed-loop cycle, that is, one that recycles the cooling agent. 

5.6.8 Prime Mover Exhaust Piping. Where applicable, the ex­
haust system shall include a muffler or silencer sized for the 
unit. and a flexible exhaust section. 

5.6.9 Generators, Exciters, and Voltage Regulators. Generators 
shall comply with Article 445 of NFPA 70, National ElPcl1icaf 
Code, and \\;th the requirements of5.6.9.1 tluoug h 5.6.9.9. 

5.6.9.1"' The generator shall be of d1·ipproof constntction and 
haYe amonisseur windings. 

5.6.9.2 The generator shall be suitable for the em;ronmental 
conditions at the installation location. 

5.6.9.3 The generator systems shall be factory tested as a unit 
to ensure opennional integrity of all of the following: 

(1 ) Generator 
(2) Exciter 
(3) Voltage regulator 

5.6.9.4 EPSS voltage output at full load shall match the nomi­
nal Yolt<1ge of the nonnal source at the transfer switch(es). 

5.6.9.5 Exciters, ,,·here fnmished. shall be of either the rotat­
ing or static type. 

5.6.9.6 Voltage regulators shall be capable of responding to 
load changes to meet the system stability •·equi•·ements of 
5.6.9.8. 

5.6.9.7 If the system stability requirements of 5.6.9.8 cannot 
be accomplished, anti-hum provisions shall be included. 

5.6.9.8 Generator system performance (i.e., prime mover, 
generator, exciter, and voltage regulator, as applicable when 
prototype tested as specified in 5.2.1.2) shall be as follows: 

(1) Stable \"Oltage and frequency at all loads shall be provided 
to full-rated loads. 

(2) Values consistent with the user's needs for frequency 
droop and voltage droop shall be maintained. 

(3) Voltage dip at the generator termina ls for the maximum 
anticipated load change shall not cause disruption or re­
lay dropout in the load. 

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

5.6.9.9 The generator instmment panel for Level 1 applica­
tions shall contain the follo\\ing: 

( l) An ac \"Oltmeter(s) for each phase or a phase selector 
s1~itch 

(2) An ac ammeter(s) for each phase or a phase selector 
switch 

(3) A ft·equency meter 
( 4) A voltage-a<!justing rheostat to allo\\' +5 percent voltage 

adjustmem 

5.6.10 Miscellaneous Considerations. 

5.6.10.1 Where applicable, the prime moYer and gene1-ato•· 
shaJI be factory mounted on a common base, rigid enough to 

maintain the dynamic alignment of the rotating element of 
the system ptior to shipment to the installation site. 

5.6.10.2 A certification shall be supplied '~ith the unit that 
Yerifies the torsional ,;bration compatibility of the rot..1ting 
element of the prime mover and genei-ato•· fo1· the intended 
use of the energy cOJwerter. 

5.6.10.3* Vibration isolators shall be furnished where necessary 
to minimize vibt-ation u-ansmission to the permanent sm..tcmre. 

5.6.10.4 The manufacm•·er of the EPS shall submit complete 
schematic, wiling. and iiuerconnection diagrams shm~ing all tet·­
minal and destination markings for all EPS equipment. as well as 
the functional relationship between all electric-.al components. 

5.6.10.5 The energy comerter supplier shall stipulate compli­
ance and performance 1•ith this standard for the enti•·e unit 
when installed. 

5.6.10.6 "Where requested, the short circuit current capability 
at the generator output terminals shall be furnished. 

Chapter 6 Transfer Switch Equipment 

6.1 General. 

6.1.1 * Switches shall u-ansfer electric loads from one power 
source lO another. 

6.1.2* The elecu·ical rating shall be sized for the total load that 
is designed to be connected. 

6.1.3 Each switch shall be in a separate enclosure or compart­
ment. 

6.1.4 The capacity of the S\~itch, including all load current­
carrying components, shall be t-ated to include all cla~ses of 
loads to be sen·ed. 

6.1.5 The S\\itch, including all load current-carrying compo­
nents, shall be designed to withstand the effects of available 
fault currents. 

6.1.6* Where a\-ailable, each switch shall be listed for emer­
gency service as a completely factory-assembled and factOJy­
tested appamtus. 

6.2 Automatic Transfer Switch Features. 

6.2.1 * General. Automatic transfer switches shall be capable 
of all of the following: 

(I) Electrical operation and mechanical holding 
(2) Transfe1· and reu-ansfer of the load amomaticallv 
(3) Vtsual annunciation when ~not-in-automatic" ' 

6.2.2 Source Monitoring. 

6.2.2.1"' Under\"Oitage-sensing devices shall be prO\ided to 
monitor all ungrounded lines of the p•·imary source of power 
as follows: 

(1) Vl'hen the \"Oltage on any phase falls below the minimum 
ope1-ating ,-oltage of any load to be sen·ed, the u-ansfer 
switch shall automatically initiate engine start and the 
process of mmsfer to the e mergency power supply (EPS). 

(2) *\<\'hen the volt."lge on all phases of the plimary source re­
turns to \v;thin specified limits fot· a designated period of 
time, the process of transfer back to prima1y power shall 
be initiated. 
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6.2.2.2 Both ,·oltage-sensing and frequency-sensing equip­
ment shall be provided to monitor one ungrounded line of 
the EPS power. 

6.2.2.3 Transfer to the EPS shall be in hibited until the voltage 
and ft·equency are within a specified range to handle loads to 
be served. 

(A) Sensing equipmem shall not be required in the u-ansfet· 
S\litch, provided it is included with the engine control panel. 

(B) Frequency-sensing equipment shall not be required for 
monitoring the public utility source whet·e used as an EPS, as 
permitted by 5.1.4. 

6.2.3 Interlocking. Mechanical intnlocking or an approved 
alternate method shall prevent the inadvertent interconnec­
tion of the primary power supply and the EPS, or any two 
separate sout·ces of power. 

6.2.4'~ Manual Operation. 

6.2.4.1 ln~truction and equipment shall be provided for safe 
manual nonelectric transfer in the event the u·ansfer switch 
malfunctions. 

6.2.4.2 An automatic transfer Sll~tch shall visually annunciate 
when unot-in-automatic. ~ 

6.2.5* Tune Delay on Starting of EPS. A time-delay device shall 
be prO\•ided to delay starting of the EPS. The timer shall pre­
,·ent. nuisance starting of the EPS and possible subsequent 
load u-ansfer in the event of ham1less momentary power dips 
and interruptions of the primary source. 

6.2.6 Tune Delay at Engine Control Panel. lime delays shall 
be permitted to be located at the engine conu·ol panel in lieu 
of in the u·ansfet· switches. 

6.2.7 Tune Delay on Transfer to EPS. An adjustable time­
delay device shaJI be pmYided tO delay transfer and sequence 
load u-ansfet· to the EPS to avoid excessive voltage drop when 
the transfer S\~tch is installed for Level I use. 

6.2.7.1 lime Delay Commencement. The time delay shall 
commence when proper EPS voltage and frequency are 
achieved. 

6.2. 7.2 Tune Delay at Engine Control Panel. lime delays shall 
be permitted to be located at the e ngine conu·ol panel in lieu 
of in the transfer s1~tches. 

6.2.8* Tune Delay on Retransfer to Primary Source. An acljust­
able time-delay device ~~·ith automatic bypass shall be provided 
to delay retransfer from the EPS to the primat)' source of 
power. and allow the primm} som-ce to stabilize before re­
transfer of the load. 

6.2.9 lime Delay Bypass If EPS Fails. The time delay shall be 
automatically bypassed if the EPS fails. 

6.2.9.1 The transfer switch shall be permitted to be pro­
g1-ammed for a manually initiated ren-ansfer to the primary 
source to prmide for a planned momentai)' interntption of 
the load. 

6.2.9.2 If used. the arrangement in 6.2.9.1 shall be prol'ided 
with a bypass feature to allow automatic re transfer in the event 
that the EPS fails and the primary som-ce is available. 

6.2.1 0 Tune Delay on Engine Shutdown. A mh1imum time de­
lay of 5 minutes shall be provided for unloaded running of the 
EPS ptior to shutdown to allow for engine cooldown. 
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6.2.10.1 The minimum 5-minute delay shall not be required 
on small (15 kW or less) air-cooled prime movers. 

6.2.10.2 A time-delay device shall not be required, prmided it 
is included with the engine control panel, or if a utility feeder 
is used as an EPS. 

6.2.11 Engine Generator Exercising Tuner. A program timing 
device shall be provided to exercise the EPS as described in 
ChapterS. 

6.2.11.1 Transfer switches for Level 1 and Level 2 shall u-ans­
fer the connected load to the EPS and immediately return to 
primary power automatically in case of the EPS failure. 

6.2.11.2 Exercising timers shall be permitted to be located at 
the engine conu·ol panel in lieu of in the transfet· switches. 

6.2.11.3 A progt-am timing de,ke shall not be requi1·ed in 
health care facilities that pm"ide scheduled testing in accor~ 
dance \~ith NFPA 99, Standard for Health Care Fadlilil'.s. 

6.2.12 Test Switch. A test meam shall be provided on each 
automatic u·ansfer switch (ATS) that simulates failure of the 
primatT power source and then u-ansfers the load to the EPS. 

6.2.13'~ Indication of Switch Position. Two pilot lights with 
identification nameplates or other approved position indica­
tors shall be pro\'ided to indicate the transfer switch position. 

6.2.14 Motor Load Transfer. Provisions shall be included to 
reduce nn-rents resulting from motor load u·ansfer if such cut~ 

rent~ could damage EPSS equipment or cause nuisance u·ip­
ping ofEPSS overcmTent protecti,·e devices. 

6.2.15* Isolation of Neutral Conductors. Provisions shall be 
included for ensuring continu ity, transfer, and isolation of the 
primary and the EPS neutral conductor-s wherever they are 
separately grounded to achieve ground-fault sensing. 

6.2.16* Nonautomatic Transfer Switch Features. Switching de­
\ iCes shall be mechan icallv held and shaJI be opet-ated by di­
rect manual or electrical remote manual control. 

6.2.16.1 Interlocking. Reliable mechanical intedocking, or 
an appro,·ed alten1ate method, shall preYent the inadvenent 
interconnection of the primary power sout·ce and the EPS. 

6.2.16.2 Indication of Switch Position. Two pilot lights with 
identification nameplates. o r othet· approved position indica­
tors, shall be provided to indicate the switch position. 

6.3 Load Switching (Load Shedding). V!'hen two or more en­
gine genemtor sets are paralleled for emergency power, the 
paralle led system shall be arranged to inhibit connection of 
EPS-damaging loads. 

6.3.1 Each tran~fet· switch shall ha\'e a con tinuous current rat­
ing and interrupting rating for all classes of loads to be sen·ed. 

6.3.2 The transfeo- switch shall be capable of withstanding the 
a\-ailable fault CUlTent at the point of installation. 

6.3.3 The u-ansfer of loads to the EPS shall be sequenced as 
follows: 

(1) First priority loads shall be switched to the emergency bus 
upon sensing the a\·ailability of emergency power on the 
bus. 

(2) Each time an additional engine generator set is con­
nected tO the bus, a remaining load shall be connected in 
order of priority until a ll emergency loads ar e connected 
to the bus. 
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(3) The system shall be designed so that, upon failure of one 
or more engine generator sets, the load is automatically 
t·educed. starting with the load of least prioi;t)· and pro­
ceeding in ascending pdority, so that the last load affected 
is the highest pdority load. 

6.4 Bypass-Isolation Switches. 

6.4.1 Byp~g and Isolating Transfer Switches. Bypass­
isolation switches shall be permitted for bypassing and isolat­
ing the tra nsfer switch and instaiJed in accordance with 6.4.2, 
6.4.3, and 6.4.4. 

6.4.2 Bypass-Isolation Switch Rating. The bypass-isolation 
switch shall have a continuous current rating and a curTent 
rating cornpatible with that of the associated u·ansfer switch. 

6.4.3"' Bypass-Isolation Switch Classification. Each bypass­
isolatio n swilch shall be listed for emergency electrical ser­
vice as a completely factory-assembled and factOI)'-tested 
apparatus. 

6.4.4* Operation. V.'ith the transfer switch isolated or discon­
nected , the bypass-isolation switch shall be designed so it can 
function as an independent nonautomatic transfer switch and 
allow the load to be connected to either powei-source. 

6.4.5 Reconnection of Transfer Switch. Reconnection of the 
transfer switch shaJI be possible without a load interruption 
greater than the maximum time, in seconds, specified by the 
type of system. 

6.5 Protection. 

6.5.1 * General. The overcun:ent protective de, ices in the EPSS 
shall be coordinated to optimize selecth·e tripping of the circuit 
overcurrent protective devices when a short cii·cuit occurs. 

6.5.2 Short Circuit Current. The maxim um a\·ailable short cir­
cuit current from both tJ1e utility source and the emergency 
energy source shall be evaluated for ability to satis.f)' this coor­
dination capability. 

6.5.3* Overcurrent Protective Device Rating. The overcurrem 
pmtective deYice shall have an interrupting rating equal to or 
greater than the maximum a\-ailable short circuit current at its 
location. 

6.5.4 Accessibility. Ch·ercurrent devices in EPSS cii-cHits shall 
be accessible to authorized persons only. 

Chapter 7 Installation 
and Environmental Considerations 

7.1 General. 

7. L I "' This rhaptt>t· shall t"Stahlish m m nnnm r t>q nin:•ments 
and considerations relati,·e to Lhe installation and envi.mn­
IUental conditions that ha\·e an effect on the performance of 
the EPSS equipment such as the following: 

( 1) Geog•-aphic location 
(2) Building type 
(3) C\a~sification of occupancy 
(4) Hazard of contents 

7.1.2* Minimizing the probability of equipment or cable fail­
ure within the EPSS shall be a design consideration to reduce 
the disruption of loads served by the EPSS. 

7 .1.3 The EPSS equipment shall be installed as required to meet 
the user's needs and to be in accordance wi.Lh all of the following: 

( l) This standard 
(2) T he manufacturer's specifications 
(3) The authority havin g jurisdiction 

7.1.4 EPSS equipment installed for the various levels of ser­
vice defined in this standard shall be designed and assembled 
for such service. 

7.1.5 \\l1en the normal power source is not available, the EPS 
shall be permitted to ser\'e optional loads other than Level 1 
and Le\el 2 system loads. pro\ided th at the EPS has ad equate 
capacity, o1· automatic selective load pick11 p and load shedding 
is pro\ided as needed to ensure adequate power to (I) the 
Level l loads, (2) the LeYel 2 1oads, and (3) the optional loads, 
in that order of priodty. Wh en normal power is available, the 
EPS shall be perm iued to be used for other purposes such as 
peak. load sha\ing, intemal Yoltage control, load relief for the 
mility providing normal power. or cogeneration. 

7.2 Location. 

7.2. 1 The EPS shall be installed in a sepanne room foi· Level 
1 installations. EPSS equipment shall be permitted to be in­
stalled in this room. 

7.2.1.1 The room shall have a minimum 2-hour fire rating or 
be located in an adequate enclosure located outside the build­
ing capable of resisting the entrance of snow or r.1in at a maxi­
m um wind velocity required by local build ing codes. 

7 .2.1.2 No othei· equipment, including architecnu-al appurte­
nances, except those that serYe this space, shall be pennitted 
in this room. 

7 .2.2 EPSS equipment shall not be installed in the same room 
whei·e the nonnal e lectl"ical sen'ice equipment is installed. 

7.2.2.1 Transfer s\\itches shall be permitted to be installed in 
tJ1e normal electrical service room where twice the clearance 
required by Article ll0.26(a) of I\IFPA 70, National Elechiml 
C.ode. exists between equipment enclosures. 

7.2.3* The rooms, shelters, o r separate buildings housing 
Level l or Le,·el 2 EPSS equipment shall be designed and lo­
cated to minimize the damage from nooding. including that 
caused by the following: 

( 1) Flooding resulting from fire fighting 
(2) Sewer water backup 
(3) Similar disasters or occun·ences 

7.2.4* \iinimizing the possibility of damage resulting from in­
terruptions of the emergency source shall be a design consid­
erat ion for Le\·el 1 and Level 2 EPSS equipment. 

7.2.5 The EPS equipmem shall be installed in a location that 
permits ready accessibility and a minimum of 76 em (30 in.) from 
the skid •-ails' outermost point in the direction of access for in­
spection, repair, maimenance. cleaning. or replacement. T his re­
quirement shall not apply to units in outdoor housings. 

7.2.6 Design considemtions shall minimize the effect of the 
failure of o ne energy converter on the continued opei-ation of 
other units. 

7.3 Lighting. 

7.3.1 The Level l or Level 2 EPS equipment location (s) shall 
be pro\ided with battel)'-powei-ed em ergency lighting. This 
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requirement shall not apply to units located outdoors in en­
closures that do not include walk-in acces~. 

7.3.2 The emeq~ency ligh ting charging system and the nm·­
mal sen ice room lighting shall be supplied from the load side 
of rhe transfer switch. 

7.3.3':' The intensity of illu mination in the separate building 
or room ho using the EPS equipment for Le,·el l shall be 
32.3 lux (30ft-candles), unless o therwise specified by a re­
quirement reco gnized by the authority havingjurisd iction. 

7.4 Mounting. 

7.4.1 Rotating energy converters shall be installed on solid 
foundations w prohibit sagging of ti.tel, exlmust, or lul.Jd­
cati"ng-oil piping and damage to parts resulting in leakage at 
joints. 

7 .4.1.1 Such foundations or su·uctural bases shall rai~e the 
engine at least 150 mm (6 in.) abm·e the floor o r grade le,·el 
and be of sufficient e le,·ation to facilitate htbricating-oil d ra in­
age and ease of maintenance. 

7.4.2 Foundations shall be of the size (mass) and type recom­
mended by the energy converter manufacturer. 

7.4.3 \\11ere r·equired to pre\·em u-ansmission o r \ibr-ation 
during operation, the foundation shall be isolated from the 
surrounding floor or other· foundations. or both . in accor­
dance wid1 the manufacturer's recommendations and ac­
cepted structural engineering pt-actices. 

7 .4.4 The EPS shall be moullled on a fabricated metal skid 
base o f the type that shall resist damage dUiing shipping and 
handling. Aftet· installation , the base shall maintain aligmn ent 
of the unit during opet-ation . 

7.5* Vibration. Vibration isolators, as recommended by the 
man ufacturer of the EPS, shall be installed either- between 
the rotat ing equip ment and its skid base or the skid base 
and the foundation or inertia base. 

7.6>-' Noise. Design shall include consideration of noise con­
trol regulations. 

7.7 H eating, Cooling, and Ventila ting. 

7.7.1 * \\'ith the EPS running at mtecl loacl, ventilation air flow 
shall be prov·ided to limit the ma"-imum ai r temper..1ture in the 
EPS room to the maximum ambiem air tempet-ature required 
by the EPS manufacturer. 

7.7.1.1 Consider·ation ~hall be given to all d1e heat rej ected to 
the EPS equipment room by the energy com·en er, uninsu­
lated 01· insulated exham t pipes, and other heat pi-oducing 
equipment. 

7.7.2 Air shall be supplied to the EPS equipment for combus­
tion. 

7.7.2.1 For EPS suppl~ing Le,·el 1 EPSS, ventilation air· shall 
be supplied directly from a source outside of the building by 
an exre1ior wall opening o r fmm a source outside the building 
by a 2-hour tire r-ated air tramfe1· system. 

7.7.2.2 For EPS supplying Level l EPSS, discha rge air ~hall be 
directed outside of t11e build ing by an exterio r wall opening o r to 
an exte1ior openi.ng b~· a 2-hotu- fire rated air tr.utsfer sysrem. 

7. 7 .2.3 Fire dampers, ~hutters, or o tJ1er ;.elf-closing de\ ices sha ll 
not be permitted in ventilation openings or ductwork for supply 
o r· renun/ clischarge air to EPS equipment for Le\-el1 EPSS. 
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7.7.3 Vemilation a ir supply shall be from outdoors or fmm a 
sou rce outside of the bui lding hy an extetior ,.,-au opening o r 
from a source outside the building by a 2-hour tir·e t-ated a ir 
transfer system. 

7_7.4 Ventilation a ir shall be pro,'ided to supply and d ischarge 
cooling air for radiator cooling of the EPS when running at 
t-ared load. 

7.7.4.1 Ventilation a it- supply and discharge for r-adiator 
cooled EPS shall have a maximum static restriction of 
0.5 inches of water column ( 125 Pa) in the d ischarge duct a t 
the t-ad iator outler. 

7.7.4.2 Radiator air d ischarge shall be ducted outdoors or to 
an exterior o pening by a 2-h our 1-ated air transfer switch. 

7. 7.5 :\1o tm· oper.ated dampers. when used, shall be spring 
opet-ated to open and motor-closed. Fire dampers, shutte r'S, o r 
o ther self-closing devices shall not be pennitted in ,·en tilation 
opening~ 01· ductwork for sup plv or return/ discharge air· to 
EPS equipmen t for Level l t:PSS. 

7.7.6 T he ambiem air temperature in the EPS equipment 
room or outdoor housing containing Level ] rotating equip­
mem shall be not les.~ than .J..5 °C (.J.OOF) . 

7.7.7 t:nits housed o utdoors shall be heated as specified in 
5.3.3. 

7.7.8 Design of d1e heating, coo ling, and ven tilation system 
for the EPS equipmem room shall include pro,·ision for fac­
tors including, but not limited to, the following: 

(1) Heat 
(2) Cold 
(3) Dust 
( 4) Humidity 
(5) Snow and ice accumulations around housings 
(6) Lou,·ers 
(7) Remote r·adiato1· fans 
(8) Pre,ailing \\inds blowing against radiato r fan d ischarge 

a rr 

7.8 Installed EPS Cooling Sys tem . 

7.8.1 The installed EPS cooling syst.em shall be designed to 
cool the pi-ime mover at full r-ated load while oper·ating in the 
particular installation circumstances of each EPS. 

7.8.1.1 A full load on-site test shall not result in acti\'ation of 
high-remperanrre prealann or high-tempe1-atu re shutdown. 

7 .8.2* For EPSS cooling S):.tems requiring intermittent o r con­
tinuous \\<ttetilow, p ressure, or botJ1, a util ity, c itv, or o ther 
\\<Iter supply sen ice shall not be used. 

7.8 .2.1 T he EPSS cooling system shall be permitted to use 
utility or city water for filling or makeup "·ater. 

7.M.3 :\ltakeup water hose bibs and floor d rains, where re­
quil·ed by other codes and standar-ds, shall be installed in EPS 
equipment rooms. 

7.8 .4 \"'here d uct connections are used between the prime 
mo,·e,· 1-adiator and a ir-out lom·ers. the ducts shall be con­
nected to the prime mO\·ers by means of flexible sections. 

7 .8.5 Design of the E PS cooling S)'Stem shall consider the fol­
lowing factors: 

( 1) Remote radiator o r heat exchanger sizing 
(2) Pipe sizing 



l~STAU.ATIO:-\ .-\.'\0 E:'\\'IR0:-\.\1£:\'TAL CONSrDERATIO'\S 110-15 

(3) Pump sizing 
( 4) Sufficient shmoiTs to isolate equipment to facilitate main-

tenance 
(5) The need for and sizing of de-aeration and sn•"ge tanks 
(6) Drain vah·es f01· cleaning and flushing the cooling system 
(7) Type of flexible hoses between the prime mo,·er and the 

cooling system piping 

7.9 Fuel System. 

7.9.1 Fnel tanks shall be sized to accommodate the specific 
EPS class. 

7.9.1.1 All fuel tanks and systems shall be installed and main­
tained in acco•·dance with XFPA 30. Flammable and Combustib/P 
Liquids Code, NFPA 37, Standard for the Installation and U51' of 
Siationm)' Combustion Engines and Gas 1ltrbines, NFPA 54, Na­
tional Fuel Gas Code, and NFPA 58, Liquefied Petroleum Gas Corle. 

7.9.1.2'-' Fuel system design shall p•·o,·ide for a supply of dean 
fuel LO the p•·ime moYer. 

7.9.1.3 Tanks shall be sized so that the fuel is (1) consumed 
within the storage life. o.- (2) prmision shall be made to re­
place stale fuel or ( 3) clean fuel. 

7.9.2 Fuel tanks shall be dose enough to the prime moYer for 
the fuel lift (suction head) of the pr·ime mo,er fuel pu mp to 
meet the fuel system requirements. or pro,ide a fuel transfer· 
pump and clay tank. 

7.9.2.1 If the engine manufacturer 's fue l pump static head 
pr·essure limits are exceeded when the le\·el of fuel in the tank 
is at a maximum, a day tank shall be milizecl. 

7.9.3 Fuel piping ;,hall be of compatible metal to m inimize 
elec trolysis and shall be properly sized, with ,·ent and fill pipes 
located to prevent entry of groundwater or rain into the tank. 

7.9.3.1 Galvanized fuel lines shall not be used. 

7.9.3.2 Approved flexible fuel lines shall be tL5ed between the 
prime moYer and the fue l piping. 

7.9.4 Day tanks on diest>l systems shall be installed below the 
engine fuel remrn elevation. 

7.9.4.1 f he r·etuxn line to the day tank slmll be below the fuel 
return elevation. 

7.9.4.2 Gnwity fuel oil return lines between the clay tan k and 
the main supply tank shall be sized to handle the potential fuel 
flow and shall be free of traps so tha t fuel can flow freely to the 
main tank. 

7.9.5 Integral tanks of the following capacities shall be per­
mitted inside or on roofs of strucw•·es, or as appro,·ecl by the 
authority ha\ingjmiscliction: 

(l) :\[aximum of 2498 L (660 gal) diesel fnel 
(2) Maximum of 95 L (~5 g-.1l) gasoline fuel 

7.9.6"' T he fuel sup ply for gas-fueled a nd liquid-fueled 
prime mo,·ers shall be installed in acc01·dance with appli­
cable standards. 

7 .9.7"' The fuel supply to gas-fueled prime moYers shall be 
connected ahead of the build ing's main shurolf Yalve and 
marked as supplying an emergency generator. 

7 .9.8 The building's main ga.~ shutoff vah·e shall be marked m 
tagged to inclicate the existence of the separate EPS shuto(fvalve. 

7.9.9 The fuel supply for gas-fueled and liquid-fueled prime 
mo,·ers shall be designed to meet the demands of the prime 
mover for all of the following factors: 

(1) Sizing of fuel lines 
(2) Vah·es including manual shutoff 
(~) Battery-powe•-ed fuel solenoids 
( 4) Gas regulators 
(5) RegulatorYent piping 
(6) Flexible fuel line section 
(7) Fuel line filters 
(8) fuel \"dporizers (LP-Gas) 
(9) Ambient temperature effect of fuel tank yaporization 

rates of LP-Gas whe re applicable 

7.9.10 The fi.1el storage and supply lines for an EPSS shall be 
in accor·dance ''~th this standard or with the specific autho•·ity 
havingj uriscliction, o•· both. 

7.9.11 All manual fuel system \'a lves shall be of the ind icating 
type. 

7.9.12 Listed gene ratm· sub-base secondary containme nt fuel 
tanks of 2498 L (660 gal) capacity and bel01,· shall be permit­
ted to be installed outdoors or· indoor·s witho ut diking or re­
mote impounding. 

7.9.12.1 A minimum clearance of0.9 m (36 in.) shall be main­
t.:lined on all sides. 

7. I 0 Exhaust System. 

7.10.1 * T he exhaust ~)·stem equipment and installa tion, in­
dueling piping, mufller. and related accessories, shall be in 
accordance with applicable standards. 

7.10.2 Exhaust -;ystem installation shall be gastight to prevent 
exhaust gas fumes f•·om entering inhabited moms o1· build­
ings and terminate in ~uch a manner that toxic fumes canno t 
r·eenter a building or su·ucture. particularly through windows, 
air ventilation inlets. or the engine air-intake sYstem. 

7.10.3* Exhattst piping shall be connected to the prime mOYe•· 
bv means of a flexible connector and shall be independently 
<;up ported thereafter· so that no damaging weight or stress is 
applied to the engine exhaust manifold or turbocha1·ger. 

7 .l 0.3.1 A condensate trap and drain \"dive shall be provided 
at the low point of the piping. 

7.10.3.2 Design consideration shall be given tO thennal ex­
pansion and the resultant movement of the piping. 

7.10.3.3 For reciprocating engines, mufiiers shall be placed as 
close as practicable to the engine, in a horizontal position if 
possible. 

7.10.3.4 An approved thimble ($) shall be used where exhattst 
piping passe, th rough combustible walls or partitions. 

7.10.3.5 For reciprocating engines, the p iping shall tem1inate 
in any oft.he following: 

(l ) Rain cap 
(2) Tee 
( ~) Ell. pointing downwind (i·om the prevai ling wind 
(4) Vertically u pwards o•·iented stack with suitable provisions 

for u-apping and d raining 1-ain and snow water 

7.10.3.6 Design comider-ation 'ihall be given to the po tential 
heat effect due to proximity to all or the following: 

(l ) Conduit runs 
(2) Fuel p iping 
(~) Lighting fixtures 
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7.10.3.7 Design consideration shall be given to insulating the 
engine exhaust systems in buildings afte•· the flexible section. 

7.10.4 Fo r maximum efficiency. o peration economy, and pre­
,·ention of engine damage, the exhaust system shall be de­
signed w eliminate excessive backpressure on the engine by 
properly selecting, routing, and installing the piping size, con­
nectjons, and muffler. 

7.1 0.4.1 Exhaust systems shall be installed to ensure satisfactory 
EPS operation and meet the requirements of the manufacmrer. 

7.10.5 Exhaust system requirements shall be in accordance 
with NFPA 37, St.andard for thP Installation and Use of Station my 
CAJmbustion EnginP.I and Gr~5 Turbines. 

7 .ll Protection. 

7.11.1 The room in which the EPS equipment is located sha ll 
not be used for storage purposes. 

7.11.2* \\'here fire suppression systems are installed in EPS 
equipment rooms or separate buildings. the following systems 
shall not be used: 

( l) Carbon dioxide or halon systems, unless prime mo,·er 
combustion air is taken from outside the structure 

(2) An automatic dry chemical S}'Stem, unless the manufactur­
ers of the EPS certify that the dry chemical system cannot 
damage the EPS system, hinder its operation, or reduce 
its output 

7.11.3* ~\'het·e the EPS rooms or separate buildings are 
equipped with fire detection systems, the installation shall be 
in accot·dance with applicable standards. 

7.11.4 The EPS equipment shall be pmtected from damage 
due to lightning in accordance with applicable standards. 

7 .11.5* In recognized seismic .risk areas, EPS and EPSS compo­
nents. such as electrical d isttibution line~. water distt·ibution 
lines, fuel distribution lines, and other components that sen·e 
the EPS, sha ll be designed to minimize damage fmm earth­
quakes and to facilitate repairs if an earthquake occurs. 

7.11.6'" For Level 1 and Level 2 systems in seismic risk a t·eas, 
the EPS, transfer switches, distribution panels, circuit break­
ers, and associated controls shall be capable of performing 
their intended function during and after being subjected to 
the anticipated seismic shock. 

7.12 Distribution. 

7.12.1 1l1e disuibution and wi.ting systems \\~thin EPSS shall be 
installed in accordance with NFP.-\ 70, National Elffhical Corlr. 

7.12.2* Where applicable, in addition to the requirements of 
7.12.1, rustribution and wiring systems of Le,·eJ 1 EPSSs shall 
be installed in accordance with applicable standards. 

7.12.3 The wil'ing between the EPS output terminals and the 
first rustribution overcurrent protective device terminals 
within the EPSS shall be located a t a minimal distance to en­
sure system reliabilit:y and safety. 

7.12.4 If tl1e conduit's point of attachment to the EPS is on 
tl1e forcing function side of tl1e EPS \ibration isolation system, 
a flexible conduit section (s) shall be installed between the 
EPS unit(s) and any of the following, so attached: 

(1) The u·ansfer switch 
(2) The control and annunciator wiring 
(3) Any accessory supply wiring such as jacket wate•· heaters 
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7.12.4.1 Su-anded wire of adequate size shall be used to mini­
mize breakage due to vibt-ation. 

7.12.4.2 Bushings shall be installed to protect wiring from 
abrasion \Vith conduit tenninations. 

7.12.5 All ac-powet·ed support and accessory equipment neces­
sary to the operation of the EPS shall be supplied from the load 
side of the automatic transfer switch (es), or the output terminals 
of the EPS. ahe-<.~d of tl1e main EPS overcunent protection to 
ensure cominuit) of the EPSS operation and peiformance. 

7.12.6 The starting battery units shall be located next to the 
prime mm·er stan.er to minimize voltage drop. 

7 . 12.6.1 Battery cables shall be sized to minimize voltage d rop 
in accordance with the rnanutactu•·er's recommendations and 
accepted engineering practices. 

7.12.6.2 Battety· charger output wiring shall be permanently 
connected. 

7.12.6.3 Connections shall not be made at the battery ter-
minals. · 

7.13 Installation Acceptance. 

7.13.1 Upon completion oft.he installation of the EPSS, tl1e EPS 
shall be tested to ensure conformity to the requirements of the 
stand;.ll"d \lith respect to botl1 power output and function. 

7.13.2 An on-site acceptance test shall be conducted as a final 
approv-.tl test for all EPSSs. 

7.13.2.1 For new Le,·el l installations. the EPSS shall not be 
considered as meeting this standard untiJ the acceptance tests 
ha,·e been conducted and testt·equirements met. 

7.13.2.2 The test shall be conducted after completion of the 
installation with aU EPSS accessol}' and support equipment in 
place and operating. 

7.13.3 1l1e authority having judsdiction shall be given ad­
vance notification of the time at which the final test is to be 
performed so that the au t.hority can witness the test. 

7.13.4 The EPSS shall perform within the limits specified in 
tl1is standard. 

7.13.4.1 The on-site installation test shall be conducted in the 
following manner: 

(1) 

(2) 
(3) 
(4) 

(5) 

(6) 
(7) 

(8) 
(9) 

vVith the prime nlo\·er in a ~cold start~ condition and the 
emergency load at standard operating level. a ptimary 
power failure shall be ini tiated by opening all switches or 
breakers supplying the primal}' power to tl1e building or 
facility. 
The test load shall be that load that is served by the EPSS. 
The time delay on start shall be observed and •·ecorded. 
The cranking time until the prime mover starts and nms 
sha!J be observed and recorded. 
The time taken to reach operating speed shall be ob­
setYed and recorded. 
The ,-oltage and frequency overshoot shall be recorded . 
The time taken to achieve a steadv-state cond ition with 
a ll switches transfen·ed to the em~rgency position shall 
be observed and recorded. 
The mltage, ft·equency, and amperes shall be recorded. 
The prime mover oil pressure and water tempemture 
shall be reco rded, whe•·e applicable. 
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(10) The battel)' charge rate shall be recorded at 5-minute 
intervals for the first 15 minutes, and at 15-minute inter­
vals thereafter. 

(11) The load test with building load , or other loads that 
simulate the intended load as specified in 5.4, shall be 
continued for the minimum tinw required by Table 
4.l(a) for the class. or 2 hours maximum, observing and 
recording load changes and the 1·esultant effect on volt­
age and frequency. 

( 12) When primary power is relllrned to lhe building or facility, 
lhe lime delay on r·eu-ansfer to primary for each switch ,~;lh 
a minimum setting of 5 minutes shall be recorded. 

(1 ~) The lime delay on the p rime mover cooldown pe1;od 
and shutdown shall be recorded . 

7.13.5 Afler completion of the test pe1fom1ed in 7.13.4.1 , the 
prime moYer shall be a llowed to cool for 5 minutes. 

7.13.6 A load shall be applied for a 2-hour, full load test. The 
building load shall be permitted to ser\'e as part or all of the 
load, supplemented by a load bank of sufficient. size to pro, i de 
a load equal w 100 percent of the nameplate kW rating of the 
EPS. less applicable d erating factors for site conditions. 

7.13.6.1 A unity power factor shall be pem1itted for on-site 
testing, pr·o,·ided that rated load testS at the rated power factor 
have been performed by the manufacturer of the EPS pl'ior lO 

shipment. 

7.13.6.2 \o\1here the EPS is a paralleled multi-unit EPS, each 
unit shall be permitted tO be tested indi\idually at its rating. 

7.13.7 A full load test shall be initiated immediately after the 
cooling time specified in 7.13.5 by any method ti1at startS the 
pr·ime mO\·er and, immediately upon reaching r-ated rpm, 
picks up 100 percent of the nameplate kW t-ating on one step, 
less applicable rler·ating factors for site conditions. 

7.13.7.1 Where the EPS is a paralleled multi-unit EPS, each 
unit shall be permitted to be tested individually at itS rating. 

7.13.8 T he data specified in 7.13.4.1 ( 4) tiuough 7.13.4.1 (1 0) 
shall be recorded at first load acceptance and every 15 minutes 
thereafter until the completion of the 2-hour test period. 

7.13.9 Any method recommended by the manufacturer fo1· 
the cycle crank test shall be utilized to pr·event the prime 
mo,·er from running. 

7.13.9.1 The conu·ol switch shall be set at ~nm" to cause the 
prime mo,·ei· to o-ank. 

7.13.9.2 T he complete o-ank/ rest cycle specified in 5.6.4.2 
and Table 5.6.4.2 shall be observed. 

7.13.10 All safeties speciiied in 5.6.5 and 5.6.6 shall be tested 
as recommended by the manuiacturer. 

7.13.11 The following .-hall be made amilable to ti1e authol'iry 
havingj misdiction a t the time of the acceptance test: 

( 1) Evidence of the protol)pe test as specified in 5.2.1.2 (for 
Level 1 systems) 

(2) A certified analvs is as specified in 5.6.1 0.2 
(3) A letter of compliance as specified in 5.6.1 0.5 
( 4) A manufactu•·er·'s certification of a t-ated load test at rated 

power factor with the ambieiH temperature, altitude, and 
fuel grade recorded 

Chapter 8 Routine Maintenance 
and Operational Testing 

8. F General. 
8.1.1 The routine maintenance and operational testing pro­
gram shall be based on all of the following: 

( 1) Manufacntrer's recommendations 
(2) Instruction manuals 
(3) Minimum requi1·ementS of this chapter 
( 4) The authol'il)' having jurisdiction 

8.1.2 Consideration shall be gi,·en to tempor-arily p1·o,;ding a 
portable or alternate source whenever the emergency genera­
to •· is out o f ~ervice. 

8.2* Manuals, Special Tools, and Spare Parts. 

8.2.1 At least two sets of instruction manuals for all major· 
component~ of the EPSS shall be supplied by the manufactur­
er(s) of tile EPSS and shall contain the following: 

(1 ) A detailed explanation of the operation of the system 
(2) Insu·uctions for routine maintenance 
(3) Detailed insmtCtions for repair of the EPS and other ma­

jor components of the EPSS 
(4) An illustrated partS list and pan numbers 
(5) lllusu·atecl and schematic drawings of elecnical wiring sys­

tems, including ope1-ating and safety devices, conu·ol pan­
els, instrumentation, and annunciators 

8.2.2 For LeYel l systems, instruction manuals shall be kept in 
a secure, conYenient location, one set near the equipment. 
and the other set in a separate location. 

8.2.3 Special tools and testing devices necessary for routine 
maintenance shall be a\·ailab le for use when needed. 

8.2.4 Replacement for partS identified by experience as high 
mortality items shall be maintained in a secure location(s) on 
the premises. 

8.2.4.1 Consideration shall be given to stocking spare par tS as 
recommended by the manufacmrer. 

8.3 Maintenance and Operational Testing. 

8.3.1" T he EPSS shall be maintained to ensure to a reasonable 
degree that the system is capable of supplying service within 
ti1e time specified for the type and for the time dur-ation speci­
fied for the class. 

8.3.2 A routine maintenance and operational testing pro­
gram shall be initiated immediately after the EPSS hru. passed 
acceptance testS or afte r completion of repair·s that impact the 
operational reliabi lity of the system. 

8.3.2.1 T he ope1-ational test shall be ini tiated at an automatic 
u-ansfer switch and shall include testing of each EPSS compo­
nent on which maintenance or repair has been pe•formed. 
including the U<msfer of each autornatic and manual transfer 
switch to the alte i·nate power source, fm· a pe riod of not less 
than 30 minutes under operating tempet<Hure. 

8.3.3 A w•;tte n schedule for routine maintenance and opera­
tional testing o f the EPSS shall be established. 

8.3.4 A written record of the EPSS inspections, tests, exe•·cising. 
operation, and repairs shall be maintained on the premises. 

8.3.4.1 The Wiitten reco1·d shall include the following: 

( I) The elate of the maintenance n :pon 
(2) Identification of the servicing personnel 
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(3) Notation of any unsatisfactory condition and the correc­
tive action taken, including parts replaced 

(4) Testing of any repair for the time as •·ecommended by the 
manufacturer 

8.3.5* Transfer switches shall be subjected to a maintenance 
program that includes all of the following operations: 

(1) Checking of connections 
(2) Inspection or testing for e\idence of overheating and ex-

cessive contact erosion 
(3) Removal of dust and dirt 
( 4) Replacement of contacts when required 

8 .3.6'• Sr.orage batterie~. including electrolyte levels. used in 
connection "ith Level I a nd Le,·el 2 systems shall be inspected 
weekly and shall be maintained in full compliance with manu­
facuu·er's specifications. 

8.3.6.1 Maintenance of lead-acid batteries shall include the 
monthly checking and recording of electrolyte specific gt·avity. 

8.3.6.2 Defective batteries shall be replaced immediately 
upon discovery of defects. 

8.4 Operational Inspection and Testing. 

8.4.1 * Level 1 and Le,·el 2 EPSSs, including all appurtenant 
components, shall be inspected weekly and exercised under 
load at least monthly. 

8.4.1.1 If the generator set is used for standby power or for 
peak load shaving, such use shall be recorded and shall be 
pl:'rmitted to be substituted fo•· scheduled operations and test­
ing of the gener-ator set, prO\·iding the same record as re­
quired by 8.3.4. 

8.4.2* Generator sets in Level 1 and Le\'e l 2 service shall be 
exercised at least once monthly, for a minimum of 30 minutes, 
using one of the following methods: 

(l) Undet· operating temperature conditions and at not less 
than 30 percent of the EPS nameplate kW rating 

(2) Loading that maintains the minimum exhaust gas tem-
peratures as reconunended by the manufacturer 

8.4.2.1 The date and time of day for required testing shall be 
decided by the owner. based on facili ty operations. 

8.4.2.2 Equivalent loam used for testing shall be automatically 
replaced with the emergencv loads in case of faiJure of the 
primary source. 

8.4.2.3* Diesel-powet·ed EPS installations that do not meet 
the requirements of 8-1.2 shall be exercised momhly \\ith the 
a\'ailable EPSS load and exercised annual ly with supplemental 
loads at 25 percent of nameplate rating for 30 minutes, fol­
lowed by 50 percent of nameplate rating for 30 minutes, fol­
lowed by 75 percent of nameplate rating for 60 minutes, for a 
total of2 continuous hours. 

8.4.3 Load tests of generator sets shall include complete cold 
starts. 

8.4.4 Time delays shall be set as follows: 

(l) Time delay on start: 
a. 1 second minimum 
b. 0.5 second minimum for gas u.u·bine units 

(2) Time delay on tt<~nsfer to emet·gency: no minimum re­
quired 

(3) Time delay on restot<ltion to normal: 5 minutes minimtun 
(4) Time delay on shutdown: 5 m inutes minimum 
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8.4.5 Level l and Level 2 transfer switches shall be opemted 
monthly. 

8.4.5.1 The monthly test of a uansfer switch shall consist of 
electrically opetaling the uansfer switch from the standard 
position to the alternate position and then a return to the 
standard position. 

8.4.6* EPSS circuit breakers for Le\'el I system usage, includ­
ing main and feed breakers between the EPS and the transfer 
switch load terminals, shall be exercised annually wit1l the EPS 
in the ~off' position. 

8.4.6.1 :\tedium- and high-voltage circuit bt·eakers for Le\'ell 
system usage shall be exercised evety 6 months and shall be 
tested under simulated overload conditions every ~ years. 

8.4.7 The routine maintenance and opemtional testing pro­
gram shall be overseen by a properly insu·ucted individual. 

8.4.8* The E PSS shall be tested for the d mation of irs assigned 
class (see Section 4.2), or for a duration agt·eed r.o by the author­
it) having jurisdiction for at least 4 hours. at least once within 
evet)' 36-48 montJ1s. 

8.4.8.1 The load shall be the EPSS system load n.mning at the 
time of the test. The test shall be initiated by opening all 
S\\itches or breakers supplying nom1al pown to the EPSS. 

8.4.8.2 A power intermption to non-EPSS loads shall not be 
required. 

Annex A Explanatory Material 

Annex ,-\ i:s not a j1art of the requirements of this NFPA doc-ument 
bul is included for infonnational pmposes only. This annex contains 
explanatmy material, numbered to conespond with the applicable text 
paragraphs. 

A.l.l.4 See NFPA Ill, Standard on Ston'd Elertrical Energy Emt'l' 
gmry and StandbJ Pown Systnns. 

A.l.l.5(3) See Chapter 4. 

A.3.2.1 Approved. T he ~ational Fire Protection Association 
does not approve. inspect, o•· certify any installations, pmce­
dures, equipment, or materials; nor does it apprO\·e or e\·alu­
ate testing labOJatoties. In detem1ining the acceptabiJity of 
installations. procedm·es, equipment, or matetials, the author­
it)· having jurisdiction may base acceptance on compliance 
with NFPA or othe•· appropriate standards. In the absence of 
such standard:., said authority may require evidence of proper 
installation, procedure, or use. The authority h<wingjut·isdic­
tion may also t·efer to the listings or labeling practices of an 
organization tJ1at is concerned with product evaluations and is 
thus in a position to cletennine compliance with approptiate 
standards for the current p roduction of lis ted items. 

A.3.2.2 Authority Having Jurisdiction (AHJ) . T he phrase ~au­
thot·iry having jurisdiction," or its acronym AHJ. is used in 
l\'FPA documents in a broad manner, since j urisdictions and 
approval agencies \at-y, as do their responsibilities. Whe1·e pub­
lic safety is primary, the authority having j urisdiction may be a 
federal, state, local. or other regional department ot· indi­
\idual such as a fi re chief; fire marshal; chief of a fire pre,·en­
tion bureau, labor department. or health departmem; buiJd­
ing official; electrical inspector; or others ha\'i.ng stattttory 
authority. For insurance puq)oses, an insurance inspection de­
partment, rating bm·eau, or other inSlllance company repre­
sentative may be the authori ty having jmisdiction. In many 
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circumstances, the pi-operty owne1- m- his or her designated 
agent assumes the role of the authority ~a,·ingjurisdiction; at 
government installations, the commandmg officer or depart­
mental official may be the authori ty havingjurisdiction. 

A.3.2.4 Listed. The means for identifying listed equipment 
mav vary for each organization concerned with product evalu­
ati~n; some organizations do not recognit:e equipment as 
listed unless it is also labeled . The authority ha,ing jurisdic­
tion should utilize the system employed by the listing organi­
zation to identif)• a listed product. 

A.3.3.1 Battery Certification. One such certifier of batt:e1ies is 
the American Association of Battery Manufacturers. 

A.3.3.2 Emergency Power Supply (EPS). For rotary energy 
converters. components of an EPS include the following: 

(l) Prime mover 
(2) Cooling system 
(3) Generator 
( 4) Excitation system 
(5) Starting system 
(6) Comrol system 
(7) Fuel system 
(8) Lube system, if required 

The EPS includes all the related e lecnical and mechanical 
componentS of the proper size and/or capacity required for 
the generation of the required electrical power at the EPS 
output terminals. 

A.3.3.3 Emergency Power Supply System (EPSS). See Annex 
B for diagram~ of typical systems. 

A.4.1 This s tandard specifies requii-ernents for· the EPSS as a 
complete functioning system in terms of types, classes, and 
levels. It is not the intent of this standard to recommend the 
EPSS most suitable for any given application. The terms eml'r­
gmcJ powl!r mjJpl)' SJSfems and standby power suPfJly .S)•Slrms as used 
in this standard include, but are not limited to, such terms as 
the following: 

( 1) Alternate power-systems 
(2) Standby power systems 
(3) Legalh· required standby systems 
( 4) AlLernate power sources 

Since this standard specifies the installation, performance, 
maintenance, and tes t requirements in terms of t~pes, classes, 
and levels, any of these tenns might be appmpriate for de­
scribing tJ1e application 01- use, depending on tJ1e need and 
the preference of the parties involved. 

A.4.2 Selection of the class of the EPSS should take into accoum 
past outage records and fuel delivery problems due to weathe1-, 
shortages, and other geographic/ environmental conditions. 

A.4.4 1L is n:<:oguized UJ<tl EPS& ar-e ul.iliL.eU iu llJall)' different 
locations and for many different purposes. TI1e r-equirement for 
one application might not be approp1iat.e for other applications. 

A.4.4.1 Typic-ally, LeYel 1 systems are intended to automati­
cally supply illumination or power. or both, to critic-al ai-eas 
and equipment in the event of failure of the prilnall· supply or 
in the event of danger to elements of a system illlended to 
supplv, distribute, and control power and illumination essen­
tial for safetv to human life. 

Level I systems generallv are installed in places of assembly 
where al-tificial illumination is required by other standards for 

safe exiting and for panic conu-ol in buildings subject to occu­
pancy by large numbers of people. 

Emer-gency systems can also prO\ide power for such func­
tions as ventilation when essential to maintain d1e following, 
as well as other similar functions: 

(1) Life 
(2) Fire detection and alarm systems 
(3) Elevators 
( 4) Fire pumps 
(5) Public safety communications systems 
(6) Industrial processes where current inten-uption would 

produce serious life safety or health hazards 

See NFPA 101®. Lifr Snfety Cod,,®, and Chapter 3, Elecu·ical 
Systems, of l\TFP.!o\ 99, Standard for Health CarP Farilities. 

A.4.4.2 Typically, Level 2 systems are intended to supply 
power automatically to selected loads (other than those 
classed as emergency systems) in the event of failure of the 
primary source. 

Le,·el 2 systems typically are installed to sen·e loads such as 
tJ1e follo\\in g, d1at, when stopped due to any interruption of 
the p1imary electrical supply. could create hazards or ham pel­
rescue or fire-fighting operations: 

(1) Heating and refrigeration systems 
(2) Communic-ations svstems 
(3) Ventilation and smoke 1-emO\·al systems 
(4) Sewerage disposal · 
(5) Lighting 
(6) Jndustl'ial processes 

A.4.4.4 It. is important to recognize that an EPSS might react 
substantially different from commercial power during u·an­
sient and shon cii-cuit conditions clue to the relatively small 
capacities of the EPSS as compared to the primal)' commercial 
power source. (See ANSI C84.l, Standard for Elrrtrir Pown SJS­
tnns and Equipmmt Voltage Ratings.) 

A.5.1 .1 Examples of probabilitv of interniJJtion could include 
the following: earthquake, flood damage, or a demonstrated 
utili ty unreliability. 

A.5.l . l ( 1) See A.5.5.3 for shelf-life precautions for fuel supplies. 

A.5.1.2 TI1e seismic risk area~ that should be addressed specifi­
cally are those designated as Zones 3 and 4 of the Uniform Build­
ing Code. as modified by Lhe authorities ha,~ngjmisdiction. 

A.5.1.4 On-site energy conversion is not restricted to rotating­
type generating systems. Other types of continuous energ)' 
conversion systems can be tL~ed. including fuel-cell systems. 

A.5.2.2 The following devices are typical of en ergy converters 
and energy sources that should be reviewed carefully as pan of 
Level 1 EPSs: 

( 1) Motor-generator/ engine 
(2) Motor-generawr/ Oywheel 
(3) Steam turbine 

Connection to the primal)' power source ahead of the pri­
mal)' source main se1vice disconnect and a separate sen~ce 
should be excluded as a sole source of EPS. 

A.5.4 It is recognized that in some installations part o r all of 
the output of the EPS might be LL~ed for peak shaving or that 
part of the output might be used for driving nonessentia l 
loads during loss of the primary power source. Load-shedding 
of these loads when the output of the energy convener is 
needed is one way of meeting the requirements of Section 5.4. 
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The load should be re\·iewed to ascertain that load growth has 
not exceeded EPS capability. 

A.5.5.2 T he low-fuel alarm point for liquid-fueled engines is 
definerl as the point when the main lite! tank contains insuffi­
cient fuel LO meet the required full load operating hour-s and is 
the point at which this conditio n is signaled. 

A5.5.3 Consideration should be given to siz.ing tan~ in order 
to meet minimum fuel supplier cleli\-el)' requirement.s, par­
ticularh for small tanks. Consideration abo should be given to 
m·ersizing tanks, becaw;e m<m~ fuels ha\·e a shelf life and dete­
tiorate \\ith age. Where large tan ks at·e required, it is recom­
mended that fuels be periodically pumped o ur and used in 
Ollwr services and re placed witlt [re~lt [uel. Prudent disaster 
management could require much larger on-site temporary or 
permanent fuel storage. 

A5.6.4.2 See Figure .-\.5.6.4.2 for a diagr~un of cr-anking 
cycles. 

Cranking limit time-out 

Crank cycle 

15sec 15 sec 15 sec 15 sec 15 sec 15sec 

Crank Rest Crank Rest Crank Rest 

FIGURE A5.6.4.2 Diagram of Cranking Cycles. 

A5.6.4.3 A battery unit is one ot· mot·e batteries or a group of 
cells. a series, m· a parallel seties connected to pro\ide the 
requ ired battery unit Yoltage and capacity. 

A.5.6.4.4 Cold-cranking amperes, o r n -anking perfom1ance. 
are the number of amperes a fully charged batter;· at -17.8°C 
(O. F) can continuously d eliver for 30 seconds while m aintain­
ing 1.2 \' per cell. 

A.5.6.4.5.1 lt is recommended that lead-acid starting baueries 
be replaced e\·e tl 24 to 30 months. 

A.5.6.4.6 It is intended that the battel)' charger be factory­
built, acljusted, and approved for the specific tYpe, construc­
tion, and capacitv of the bauery. For lead-acid batte ties. the 
battery charger should be rested ror the specific grmi ty. type. 
and concentt-ation of grid a lloys. such as high or low gnt\'itv. 
high or low antimony, calcium, or none. 

A5.6.5.6 F01· LeYel l and Le\·el 2 svstems located outdoors, 
the manual shutdown should be located extemal to the weath­
erproof enclosure and should be appropriately identified. 

A5.6.9.1 See A..'\SI/NE~tA MGl. Standanl for Mot01:s and Cfll­
eratm-s, and ANSI/ NEMA MG2, Safet)' Standard for Constmrtion 
and Guidi' for SrlPction, Installation and Cse of Electrir 1\Iotms and 
Grnemtors. 

A.5.6.10.3 \\'here unusual ,·ibration conditions are antici­
pated, adequate isolation treatmem should be supplied. 

A 6.1.1 Electrical switching is electrical equipment or de\·ices 
used to do any or a ll of the following: 
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(I) Transfet· connected electt·icaJ loads from o ne power 
source to another 

(2) Perfom1 load-s,,itching functions 
(3) Bypass, isolate, and test the u-ansfer s"~tch 

A6.1.2 Electrical p•·oteetion equipment is sensing and O\'er­
current protective device" used to protect against damage due 
to fault or o\·erload ro conductors anrl equipment connected 
to the output of the enu•t-gency energy sottrce, up to and in­
cluding the load terminab of the u-an~fer switch(es) . 

A6.1.6 See Section 700-6 of NFP.-\. 70, Nr1tional Elect rim/ C'-nrlr, 
and Section 7.8 of NFPA 20, Standard for the Installation of Sta­
tionm)' PumfJs for Fire Protection, for listing and installation re­
qnirement.s for transfer switches u~erl with fire pumps. 

A6.2.1 Fm· most applications in this standard, the automatic 
u-ansfer S\\itch is tL~ed to transfer a load ft·om a primary source 
or supply to an engine generawr set. 

An amomatic transfer S\\itcb might include circuit bt·eak­
ers, contacwrs, switches, or vacuum and solid-state power de­
\ ices operating in cot"Uunctio n \\ith automatic-sensing and 
logic de\·ices to perform the defined function. 

A.6.2.2.1 \\11ere special loads require mm·e rapid detection ol' 
power loss, under{requency monitoring al~o might be pro­
\i.ded . L:pon frequency decay below the lower limit necessary 
for proper o peration of the loads. tl1e transfer S\,;tch should 
automaticallY initiate u-ansfer to the alternate source. (Sel' 
A.6.2.15.) . 

A.6.2.2.1(2) See 6.2.5 and 6.2.7. 

A.6.2.4 Authorized personnel should be a,·ailable and famil­
iar with manual opet-ation of the u-ansfer switch and should be 
capable of determining the adequacy of the alternate source 
of power prior to manualu-ansfer. 

A6.2.5 Fot· most app lications, a nominal delay of l second is 
adequate. The time dela} sh ould be shon enough so that the 
generator can start and be on the line within the time speci­
fied for the tvpe classification. 

A6.2.8 It is recommended that the timer for dela\· on •·etrans­
fer to the primary source be set for 30 minmes. Tl~e 30-minute 
recommendation is to establish a ~normal ized- engine tem­
perature. when it is beneficial for the engine. ~FPA 70, Na­
tional Elenriml Code, establishes a minim.um time requirement 
of 15 minutes. 

A.6.2.13 Fm-maintenance purposes. conside t-at ion should be 
gi,·en to a u·ansfet· switch counter. 

A.6.2.15 Automatic transfer switches (ATS) can be prm;ded 
\dth accessory conu·ols that pro\':ide a signal t.o ope•,are remote 
mor.o r controls that disconnect motors plior to u-ansfet·. and 
to reconnect t.hem aftf'J' lr<~nsff'ndlf'n the ,·esidual ,-oltage has 
been sub~tamially ,-educed. Another method is to prmide in­
phase monitors within the ATS in order to prevent reu-ansfer 
to tl1e primary source tmtil both sources a re nearly synrhro­
niLed . .-\. thit·d method is to use a pmgrammed neuu-a.l position 
transfer S\\itch. See Section 230-95(b) of NFPA 70, National 
Electriwl OJde. 

A.6.2.16 Standards for nonautomatic tnmsfer switches a re 
simila•· to those for automatic 1.1-ansfer S\\itches, as delinecl in 
3.3.7.1 and 3.3.7.3, with the omission of automatic conu·ob. 

A6.4.3 See Section 700-3 ofNFPA 70, National Elertriral OJdl'. 
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A.6.4.4 Conl>ideration should be given Lo t.he effect that load 
intenuption could haYe on tbe load during maintenance and 
sen ice of the t.ransfer switch. 

A.6.5.1 It is imponant that the various overcurrent devices be 
coordinated, as fa•· as p•·acticable. to isohne fattlt.ed circuits 
and tO protect against ca;,cading operation on short circuit 
faults. In many syst.ems. however. full coordination is not prac­
ticable without using equipmemthatcould be undesirable for 
other reasons or prohibitively costly. Primary consideration 
also should be gi\·en to pre\·ent overloading of equipmem by 
limiting the possibilities of large current inrushes due to in­
stantaneous reestablishment of connections to heavy loads. 

A.6.5.3 Sec 6.6.5 of :-JFPA 20, Standard for thP /n,tnlla tion of 
Slntional)' PumjJs for Fi.n• Protection. 

A. 7 .I. I The pe1fonnancc of the £PS and the EPSS is dependent 
on manv factors, one of which is correct initial installation, prima­
rilv as the installation relate!' w the locaLion and emimnmental 
,o'nditions. Although this standard is not intended to serYe as a 
design standard tor EPSS installation and em iron mental consid­
erations. cenain tninimum standards are recognized as essential 
for successfi.•l stan-up <Uld pe•formance. sate ope•·ation, and uti­
lization of tl1e EPSS where required. 

A.7.1.2 The erwimnmental conditions to be considered in 
the EPSS design should include, but not be limited to, heat­
ing. ,·entilating, and air-conditioning systems. protection from 
floods, fire. Yandalism, wind. em·thquakes, lightning, and 
other simila•· or applicable environmental conditions com­
mon to geographic locations and other factor~ affecting the 
location or Lhe LPSS equipment. 

The probability and frequency of power failures that do or 
can occur as a resull of lightning, wind, and n1in produced by 
thunderstorms, hurricanes. tornadoes, and simila•· weathe•· 
nmditions associated \\ith t.he user's geogmphic location 
:,hould be considered. 

A.7.2.3 EPS.<; equipment should be located above known p•·e­
vious flooding e levations where possible. 

A.7.2.4 When installing the EPSS equipmem and •·elated aLL"­
iliaries. environmental comidenuions should be given, par­
ticular]\· with regard to the installation of the fuel tanks and 
exhaust lines. or the EPS building, or both. 

To protect against disruption of power in tl1e facilitv, it is rec­
ommended that the transfer S\\~tch be located as close to the load 
as possible. T he following m·e examples of external influences: 
( 1) Natural conditions 

(a) Stom1s 
(b) Floods 
(c) Eanhquakes 
(d) Tornadoes 
(e) Hurricanes 
(£) Lightning 
(g) Ice storm s 
(h) Wind 
(i) Fire 

(2) Human-caused conditions 
(a) Vandalism 
(b) Sabotage 
(c) Other simila•· occurrences 

(3) :\latel'ial and equipmem failures 

For natural conditions. EPSS design should consider the 
'' I 00-year storm" flooding le,·el or the flooding le\'el predicted 
by the SLOSJ I models fo•· a Class 4 hurricane. 

A.7.3.3 ·where uni ts housed outdoors are used. it is recom­
mended that a flashlight or battet)'·powered light witl1 a flex­
ible cord be maintained in the housing. 

A.7.5 Generally, imegral rubber vibration iso lators are used 
on the rotating energy comerters and spring-type or pa.d-rype 
isolato•-s are used on rhe larger energy converter unit.~. In 
some cases, high deflection spring-type isolators should be 
used where a high degree ofv:ibralion attenuation is required. 
The EPS manufacture•· should be consulted when considering 
the specific tvpe of 1·ibration control. Inertia bases should be 
considered ,,·here unusual ,·ibration conditions at·e antici­
pated. 

A.7.6 Gener«ll~·· exhaust noi~es can be attenuated by using 
tl1e proper mufflers. The m uffiers LL~ed should be in accor­
dance \lith tl1e EPS manufacture•·'s recommendations. De­
pending on tl1e degree of silencing required. the muffie•· 
should be rated a('cordingly for ~commercial.- "semicritical, ~ 
and -critical~ (high deg•·ee of silencing) sen ice. To attenuate 
other noises. line-of-sight barriers ha\ ing acoustical u·eatment 
or total acOtL~tical endosures can be used. The EPS should be 
installed away fmm CJitical areas. 

A.7.7.1 During ope•·ation, EPS and •·elated equipmem reject 
considerable heat that needs to be remm·ed by propen·entila­
tion or aLr-<:ooling. In some easel>. omdoor installations rely on 
natural ai1· circulation. but enclosed installations need prop­
erly sized, properly positioned ,·emilation f~Kilities. to prevent 
recirculation of cooling air. The optimum position of air­
supply louver-s and radiator air discharge is on opposite walls, 
both to the outdoors. 

A.7.8.2 It shoulci be recognized that the reliability of mun ici­
pal water-cooling is strictly dependent upon the reliability of 
tl1e wme•· utilit\·. It should also be recognized thai, during such 
natural disaster-s as earthquakes and floods. the water supply 
can be interrupted simultaneously with t.he p•imary elecu·i, 
powe•· supply. :\letl10ds of cooling the energy converter(s) 
consist of radiator cooling, either unit-mounted o•· remote. 
mili1:y-furnished (city) water-cooling, heat exchangers, and 
air-cooling. 

A.7.9.I.2 See TableA.7.9.1.2. 

Table A.7.9.1.2 ASTM Fuel Oil Rating (Diesel} 

Rating 

A-2 
A-!{ 
A-4 
A-5 
A-6 
A-7 

Fuel Description 

Re!in<;>ry fresh fuel 
Good · 
\\'atch closely- aging ha~ begun 
Advanced aging and oxidiution 
Bacllr aged- not recommended 
Se\·ere abring- do not use 

A. 7.9.6 See 1\ff'PA 37. Strmrlarr/for !he ln~tallatinn and Use oJSta­
tionmy Combustion Enginl's and Gas Turbines: !\'FPA 54, .Vational 
Fuel Gas Code; and NFPA 58, Liqwfied Pelroll'ltm Gas Codi'. 

A.7.9.7 Valving for natural gas-fueled p1ime movers should be 
configured so that the gas supply to the pl'ime mover cannot 
be inach·ertently or intenlionally shut of!' by anyone otl1er than 
the qualified personnel such as tl1e gas supplier. Placing valves 
in an isolated area, a secure a•·ea or locking the ,·alve(s) open 
is •·ecommended. 
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A.7.10.1 See .1\'FPA 37, Standard for thl' lnstallatirm and Use nf 
Stationmy Combustion Engines and Gas Turbines. 

A.7.10.3 Consideration should also be gh·en to utilizing 
dampening supports where it is n ecessary to red uce exhaust 
noise Yibration u-ansmission. 

A.7.11.2 If a fire suppression system is used in EPS rooms or 
sepat·ate buildings housing EPS equipment, conside1-ation 
should be given to preaction-type suppression systems. 

A.7.ll.3 See NFPA 72. Xational FireAumn Code. 

A.7.11.5 Consideration should be gi\·en to the location of the 
EPS equipment, both as it relates to the building strucnu·e and 
to the effects of an earthquake. 

All emergency power equipment suppon or subsuppon 
S)~tems should be designed and constructed so that they can 
'~ithstand static or anticipated seismic forces, or both, in any 
direction, with the minimum force \·alue used being equal to 
the equipment weight. 

Bo lts, anchors, hangers, braces, and other restraining de­
,·ices should be provided to limit earthquake-generated differ­
ential movements between th e EPS n onstrucnn-al equipment 
and the building structure. However. the degree of isolation 
required for Yibration and acoustical control of the EPS equip­
ment and othe•· equipment should be maintained . 

Suspended items such as piping, conduit., ducts, and other 
awdliat) ' equipment re lated to the EPSS should be br-aced in 
two dit·ections to resist swaying and excessi,·e mO\·ement in 
eanhquake risk areas. 

Batterv racks for EPS eq uipmen t and electrical items or 
related atrxiliaries, or both, should be designed to resist inter­
nal damage and damage at the equipment supports resulting 
from earthquake-generated motion. Bauery racks should be 
capable of withstanding seismic forces equal to the supported 
weight in any direction. Batter·ies should be restrained to their 
support to prevent '~b1-ation damage, and electrical intercon­
nections should be prO\'ided with adequate slack to accommo­
date all relatiw.· deflections. 

Transfer S\\'itch enclosures should be mounted so that their 
anchor~ and support structures can withstand static forces 
equal to the an ticipated seismic shock in any direction. 

Transfe t· switch components should be of the type that re­
sist malfunction during dynamic excitation and should be de­
signed to •·esist the anticipated seismic shock. 

V.'here possible, EPS equipment and associated cooling sys­
tems and controls should be mounted on a single frame. The 
frame, in turn. should be rigidly attached to its foundation so 
that its anchorage can withstand static forces equal to the 
equ ipmem we ight in any direnion. \\l 1ere engine generato•· 
sets and as:.ociated cooling systems' controls cannot be 
mounted as an integr-al uni t, e-ach should be secured to meet 
Lhe abO\·e floating requirements. Equipment not using the 
preferred rigid mounting should haYe ,;bration isolators with 
restraints capable of withstanding static forces equal to twice 
tJ1e weight of th e supported equipment in any direction. In 
add ition, inte•-connecting power, fuel, and cooling lines 
should be pro,·ided with adequate flexibility tO allow maxi­
mum anticipated excursions without damage. 
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Ap pendages to the EPS equipment. such as day tanks. 
should be mounted to witJ1stand static forces equal to the an­
ticipated seismic shock in any direction. 

A.7.11.6 Seismic shock should be simulated at the factory or 
in a testing labo1-ato•-y on a prototype unit. Simulation should 
consist of a test(s) approximating actual time-histor)' records 
of known seismic shocks applied to the equipment under test. 
Subassemblies of the total equipment could be tested sepa­
t-aLely where it is neitJ1er practical nor feasible to test the com­
plete unit. 

A. 7.12.2 See Chapter 4 of NFPA 99, Standard for Health Ctm• 
Fncilitil's. 

A.8.1 The continuing reliability and integrity of the EPSS are 
dependent on an established prog1-am of routine mainte­
nance and operational testing. 

A.8.2 \\'here adequately secured from public access, it is desir­
able to locate an insu·uction manual, special tools and testing 
de,ices, and spare parts in the room in which the emet·gency 
power supply is located. The articles should be mounted at a 
comenient location on a wall and should be e nclosed in a 
metal o•· other suitable cabinet. The cabinet should accommo­
date the instntction ll1anual on the inside of the door. 

A.8.3.1 The suggested maint.enance procedure and fre­
quency should follow those •·ecommended by the manufac­
turer. In the absence of such t·ecommendations. Figure 
A.8.3.1 (a) and Figure A.8.3.1 (b) indicate alternate suggested 
procedures. 

A.8.3.5 Whe•·e sealed de,·ices are used, replacement of the 
complete device might be necessal)'· (See NFPA 70B, Rrcom­
mmdPd Practicefor£/eclrical Eqttijmu>nt Maintenance.) 

A.8.3.6 A battery load test should be performed quarterly. 

A.8.4.1 See Figme A.8.4.1 (a) and FigureA.8.4.1 (b). 

A.S-4.2 Light loading creates a condition tem1ed wf'f stacking, 
indicating the presence of unburned fuel or carbon, or both, 
in tJ1e exhaust system. I ts presence is readily ind icated bY the 
presence of continual black smoke during engine-run opera­
tion. The testing requirements of8.4.2 are intended to reduce 
the possibility of wet stacking. 

A.8.4.2.3 The EPS should be exercised for the dw-ation of its 
assigned class (see Section ·1.2). or for a chu-ation agreed to by 
the autJwrity ha\i ngjurisdiction not to exceed 6 hours, at least 
once annually under the conditions requi1·ed by this section. 

T he intent of this requirement is to pro\·ide reasonable 
assurance that the EPS with all of its auxiliary subsystems is 
capable of numing for the duration of its assigned class. 

A.8.4.6 Circuit breakers should be tested undet· simulated 
overload conditio ns eYe!)· 2 years. 

A.8.4.8 The intent of this requirement is to pro\'ide reason­
able assurance that the EPSS with all of its auxiliarv subsvstcms 
is capable of running fm the duration of its assign~d ClaSs with 
its running load . A full facility power outage is not intended 
for this test, but is recommended where a total facility power 
outage has not occu n·ed within the last 48 montJ1s. Supple­
mental load banks are not required. After the test, the fuel 
supply should be replenished if necessa1y 
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Maintenance Schedule 

Proced ure Frequency 
X Acllon W-Weekly S - Semiannually 
R - Replace. ifne<>dcd ~1-~tonthly A-Annually 

Q - Quarter!)' Nos. indicate hours 

Visual 
Compon ent (as applicable ) Inspection Check Change Clean Test Levell Level2 

L Fuel 

(a) Mam supply tank level X w M 

(b) Day tank level X X w M 

(c) Day tank float switch X X w Q 

<dl Supply or t ra nsfe r pump operat ion X X w Q 

(e) Solenoid valve opera tion X X w Q 

( f) St rainer, filter, dirt leg, or 
combination 

X Q Q 

(gl Wa ter in system X X w Q 
(h ) Flexible hose and connectors X R w M 

( j} Ta nk vents a nd overflow piping 
unobstructed 

X X A A 

(j) Piping X A A 

(k) Gasoline m main tank (when used) R A A 

2. Lubrication System 

(a> Oil level X X w M 

(b) Oil change R 50 orA 50 or A 

lcl Oil filter(sJ X 50 orA 50 or A 

ldJ Lube oil heater X w M 

(e) Crankcase breather X R X Q s 
3. Cooling System 

(a) Level X X w M 

(b) Antifreeze protection level X s A 

(c) Ant ifreeze X A A 

(d) Adequa te cooling water to heat X w M 
exchanger 

(e) Rod out heat exchanger X A A 

(f) Adequate fresh air through radiator X w M 

(g) Clean exterior of radiator X A A 

(h) Fan and a lternator belt X X M Q 

(j) Water pump(s) X w Q 

(jJ Condition of flexible hoses and 
connection 

X X w M 

(k) Jacket water heater X w M 

( I) i nspect duct work, clean louver s X X X A A 

(m) Louver motoN and controls X X X A A 

4. Exhaust System 

(a ) Leakage X X w M 

(b) Drain condensate trap X w M 

(NFPA 110.1 ol3) 

FIGURE A.8.3.1 (a) Suggested Maintenance Schedule for Level 1 and Level 2 Emergency Power Supply Systems. 
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Maintenance Schedule (continued) 

Procedure Frequency 
X - Action W-Weekly S - Semiannually 
R - Replace, if needed M-Monthly A-Annually 

Q - QuartA!rly Nos. indicate hours 

Visual 
Component (as applicable) Inspection Che ck Change Clean Test Levell Level2 

(c) Insulation and fir e hazards X Q Q 

td l Excessive backpressure X A A 

(e) Exhaust system hangers and X A A 
s u pports 

(I) F lexible exhaust section X s s 
5. Battery System 

(a ) Electrolyte level X w M 

(bJ Terminals clean and tight X X Q Q 

(c) Remove corrosion, case exterior X X M M 
clean and dry 

(d ) Specific gravity or state of charge X M M 

(e) Charger and charge rate X M .M 

<0 Equalize charge X M M 

6. Electrical System 

(a } General inspection X w M 

(bJ Tighten control and power wiring 
connections 

X A A 

(c) Wire chafing where subject to X X Q s 
movement 

(d ) Operation of safeties and alarms X X s s 
(e ) Boxes, panels, and cabinets X s s 
<0 Circuit breakers, fuses X X R X X 2or M 2 orA 

Note: Do not break manufacturer's 
seals or perform internal inspection 
on these devices. 

(g) Tranfer swit.ch main contacts X X A A 

(h ) Calibration of voltage-sensing 
relays/devices 

X X 5orA 5orA 

(i) Wire insulation breakdown X 5/500a 3/500b 

7. Prime Mover 

(a) General inspection X w M 

(b) Service air cleaner X X s s 
(c) Governor oil level and linkage X X M M 

(d) Governor oil X A A 

(e) Ignition system -plugs, point-s, coil, 
cap, rotor, secondary wire insulation 

X X R X X A A 

<0 Ch oke setting and carburetor 
adjustment 

X s ::; 

(g) Injector pump and injector s for flow X 
rate pressure, and/or spray pattern 

A A 

(h) EPS at minimum of 80% nameplate X 3f4C 3f4C 
rating 

(NFPA 110,2 of 3) 

FIGURE A.8.3.l(a) Continued 
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Component (as applicable) 

(i) Valve clearance 

(j) Torque bolts 

8. Generator 

(a) Brush length, appearance, free to 
move in h older 

(b) Commutator and slip rings 

(c) Rotor and stator 

(d) Bearing(sl -
(e) Bearing grease 

(fJ Exciter 

(g) Voltage regulator 

(h) Measure and record resistance 
readings of windings with insulation 
tester (Megger J 

9. (a) General condition ofEPSS, any 
unusual condition of vibr ation, 
leakage, noise, temperature, or 
deterioration 

(b) Service room or housing house-
keeping 

10. Restore system to automatic 
operation condit ion 

a Every 5 years or 500 hours 
b Every 3 years or 500 hours 
c Every 3 years for 4 hours 

FIGURE A.8.3.1 (a) Continued 

ANNEXA 

Maintenance Schedule (continued) 

Procedure 
X-Action 
R - Replace, if needed 

Visual 
Insp ection C heck Change Clean 

X X X 

X X 

X X 

X R 

X R 

X X X 

X X X 

X X 

X X 

X 

110-25 

Frequency 
W-Weckly S-Semiannually 
M- Monthly A -Annuallh 
Q - Quarterly Nos. indicate ours 

Test Levell Level2 

X 3tsoob 3t5oob 

X 3/500b 3/sooh 

s s 

A A 

A A 

A A 

A A 

A A 

A A 

X A A 

w M 

w M 

w M 

(NFPA 110, 3 of 3) 
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Maintenance Log 
Frequency 

W- Weekly S- Semiannually 
~~- Monthly A- Annuallv 
Q-Quarterly Nos. indicate hours Performed by 

Service 
Frequency 

Date 

Item No. Level l Level2 Fill in Approp riate Readings 

1. (a ) w M 

(b) w M 

(cl w Q 
(d) w Q 

(e) w Q 

(f) Q Q 

(g) w Q 

(hl A A 

( i ) A A 

(j) A A 

(k) A A 

2. (a) w M 

(b) 50 orA 50 orA 

(C) 50 orA 50 or A 

(d) w M 

(e) Q s 
3. <a) w M. 

(b) s A 

(c ) A A 

<d ) 'vV l\.1 

(e ) A A 

(f) w M 

(g ) A A 

(h) M Q 
(j) w Q 

(j) w M 

(k) w M 

{I) A A 

(m) A A 

4. ( a ) w M 

(b ) w :\! 

(cl Q Q 

(d) A A 

(e) A A 

(f) s s 
5. (a) w M 

(b) Q Q 

(NFPA 110, 1 of 2) 

FIGURE A.8.3. l(b) Sample Maintenance Log- Routine Maintenance, Operation, and Testing (RMOT). 
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Service 
Frequency 

Item No. Level l Level 2 

(c) M M 

(d) M M 

(e) M M 

(f) M M 

6 . (a) w M 

(b) A A 

(cJ Q s 
(d ) s s 
(e) s s 
(f) 2orM 2orA 

(g) A A 

( h ) So1·A 5orA 

(i) 5/500a 3/500b 

7. (a) w M 

(b) s s 
(C) M M 

(d) A A 

(e) A A 

(() s s 
(g) A A 

(h ) 3/4° 3/4° 

(i) 3/500b 3/500b 

(j) 3/500b 3/500b 

8. (a ) w M 

(b ) s s 
( c ) A A 

(d ) A A 

(e) A A 

(I) A A 

(g) A A 

(h ) A A 

(i) A A 

9. (a) w M 

rb) w M 

10. w M 

a Every 5 years or 500 hours 
b Every 3 years or 500 hours 
c Every 3 years for 4 hours 

FIGUREA.8.3.l(b) Continued 

-\>.TNEXA ll0-27 

Maintenance Log (continued) 
Frequency 

W - Weekly S - Semiannually 
M- Monthly A - Annually 
Q - Quarterly Nos indicate hours Performed by 

Date 

Fill in Appropriate Readings 

(NFPA 110. 2ot 2) 
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Operation and Testing Log 

Performed by 

Dat e 

Items Fill in Appropriate R ead ings 

1. Figure A.8.3.l(a ) 

2. RTM 

3. Power fail 

4 . TID start 

5. Crank time 

6. Transfer 

7 . (a ) ac volt 

(b)Hz 

(c) ac amp. 

8. (a) Oil press. 

(b) de amp. 

9. (a ) Oil press. 

!b) de amp. 

(c) W/A temp. 

10. Restore normal 

11. (a ) Oil press. 

(b ) de amp. 

(c) W/A temp. 

!d) ac volts 

(e) Hz 

(f) ac amp. 

12 . TID r etransfer 

13 . TID stop 

14. Auto mode 

Comments 

FIGURE A.8.4.l (a) Sample Operation and Testing Log for Rotating Equipmen t. 
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Suggested Operation and Testing Procedures 

Item 
Number 

1. 

2. 

3. 

4. 

5 . 

6. 

7. 

Function 

Perform maintenance per Figure A.8.3.1(a). 

Record running time meter reading at start and 
end of test. 

Simulate normal power failure from a "cold 
start" by use of the test switch in automatic 
transfer switch or by opening normal power 
supply to EPSS. 

Observe and record time delay on start. 

Record cranking time (terminates when engine 
starts). 

Transfer load to EPS. (See 8.4.1 and 8.4.2.) 

Record ac voltage, frequency, amperage. 

Item 
Number Function 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Record initial oil pressure and battery-charging rate. 

Record oil pressure, battery-charging rate, and 
water or air temperature after 15 minutes 
rurining time. 

Return test switch to normal or reestablish 
normal power supply at such time to cause a 
minimum running time of 30 minutes under load. 

Record prime mover and ac instruments just 
prior to transfer. 

Record time delay on retransfer. 

Record time delay on shutdown for units so equipped. 

Place unit in automatic operation mode. 

FIGURE A.8.4.1 (b) Operation and Testing Procedures Suggested for Level I and Level 2 Rotating Equipment. 

Annex B Diagrams of Typical Systems 

This annex is not a pmt of the requiremJ>nls of this NFP/t document 
but is induded for infonnationaljJwpoSPs onl)'. 

B. I Typical Power Supply Systems. See Figure B. I (a ) thmugh 
Figure B.l (d ) for examples. 

Full capacity primary 
power sources 

FIGURE B. I (a) Typical Rotating Emergency Power Supply System. 

W>A Transformer 

© 
D 

Generator 

Overcurrent device with 
switching mechanism (OCD) 

I'\: 0 I Automatic transfer switch 

JO::"Ol Automatic or manual 
~ transfer device 
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Full capacity primary 
power sources 

r-1--..-1-........lh-., Emergency power 
supply (EPS) 

[ •] -- EPSS distribution center (See Note 1) . 
I 
I 

,-
1 

I 
-Fj-- ---- ------· 
~0. 
i..i..J I 

I I 

Level 1 Level 1 Level 1 or 2 EPSS load 
EPSS load EPSS load EPSS load I 

I 
L Emergency power supply system (EPSS) ------- --- - --

Notes: 
1. One unit of the paralleling system to have sufficient 

capacity to carry total Level 1 loads. 

2. The EPSS distribution center can be installed in additional 
cubicles as part of the paralleling board lineup. 

vvv 

D 
© 
[X] 

FIGURE B.l (b) Typical Multiple-Unit Emergency Power Supply System. 

Full capacity primary 
power sources 

Non·EPSS loads Emergency power supply 
____ 

1 
____ system (EPSS) 

-Battery l l 
charger I 

0 

To de loads 

Transformer 

Overcurrent device with 
switching mechanism (OCD) 

I 
I 

Emergency power 
Storage Jsupply (EPS) 
battery 

----

FIGURE B.l(c) Typical Uninterruptible Power Supply (UPS) 
System. 

2002 Edition 

Transformer [X] Automatic or manual 
Overcurrent device with transfer device 

switching mechanism (OCD) 

Generator(s) [lJ Paralleling panel 

Automatic transfer sw1tch [J Totalizing panel 
(level 1 or 2) 
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Full capacity primary 
power sources 

' 
:~6 : 
l... -.-...I 
EPSS 
loaus (See Note) 

r- __ G_G _G_~-- ~ 

I ~- - Alte~t; source I 
I j generators I 
I _ _ Emergency_E.ower supply (EPS) 1 

Note: For extended power outage protection, 
reconnect to load side of automatic transfer switch. 

Manual standard, or ~ Bypass 
emergency bypass switch - - sour;::.c:::.e __ ---l./ Storage 

Emergency power supply system (EPSS) battery 
---~ 

VVV\ Transformer 

© Generator 

Overcurrent device with 0 switching mechanism (OCD) 

~ Automatic transfer switch Contacts B 
1 2 345 

m line X 
Automatic or manual Test X X X 
transfer device Auto. X XX 

[l] Test X X X 
Paralleling panel lnv. X 

[J Totalizing panel 

FIGURE B. I (d) Typical Composite Emergency Power Supply System. 
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Tentative Interim Amendment 

NFPA 110 
Standard for Emergency and Standby Power Systems 

2002 Edition 

Reference: A. 7.9.1.2 
TIA 02-1 (NFPA 110) 
SC04-l-7/Log 764) 

Pursuant to Section 5 of the NFPA Regulations Governing Committee Projects, the National Fire Protection 
Association has issued the following Tentative Interim Amendment to NFPA 110, Standmdfar Emergmcy and 
Standby Power S,Stnn.s, 2002 edition. The TIA was processed by the Emergency Power Supplies Committee, 
and was issued by the Standards Council o n J anuary 15, 2004 with an effective date of February 4, 2004. 

Tentative Interim Amendment is tentative because it has not been processed through the entire standards­
making procedures. It is interim because it is effective only between editions of the standard. A TIA 
automatically becomes a proposal of the p roponent for the next edition of the standard; as such, it then is 
subject to all of the procedures of the standards-making process. 

Delete Tabu A. 7. 9.1.2 and replace with the foUowing text: 

A. 7 .9.1.2 Commercial distillate fuel oils used in modem diesel engines are subject to various detrimental 
effects. The origin of the crude oil, refinement processing techniques, time of year, and geographical 
consumption location all aid in the determination of fuel blend formulas. Sulfur, naturally occurring 
gums, waxes, soluble metallic soaps, water, dirt, and temperature all begin to degrade fuel as it is handled 
and stored. These effects begin at the time of fuel refinement and continue until consumption. Proper 
fuel storage is critical to engine start-up, efficiency, and longevity. Storage tanks should be kept water-free 
and have provisions for drainage on a scheduled basis. Water can contribute to steel tank corrosion and 
the potential developmen t of microbiological growth where fuel and water interface. Copper and its 
alloys, along with zinc or zinc coatings, should be avoided in fuel-h andling systems. These elements can 
react with fuel to form certain gels or organic acids resulting in clogging of filters or further system 
corrosion. Stable storage temperatures are conducive to fuel health. Tanks that are above-ground and 
subject to extreme daily temperature variations will cause fuel to degrade more rapidly. This is further 
exacerbated with large above-ground tanks that are less than full. Airspace allows for condensation that can 
further add to the contaminate levels. Reflective exterior tank coatings will reduce but not eliminate the 
solar heating effect. Scheduled fuel maintenance and testing will help to reduce or nearly eliminate fuel 
contamination. Fuel maintenance filtration can remove contaminates, and water returning fuel to 
conditions where it will provide reliability and efficiency for standby generators when called upon in 
emergency conditions. Fuel maintenance and testing should begin the day of installation and first fill to 
establish a benchmark guideline for further comparison. Fuel monitoring and testing services are available 
nationwide from many companies. 
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Formal Interpretation 

NFPA 110 
Emergency and Standby Power Systems 

Reference: 5-2.1 
F.I. 93-2 

2002 Edition 

Background: Some authorities having jurisdiction are interpreting 5-2.1 and the sketches in Appendix B 
to mean that a two-hour rated separation is required between the EPS and the EPSS. This is not the 
committee's intent. Many manufacturers package automatic transfer switch(s), which are a part of the 
EPSS, with the generator control, which is part of the EPS. There have been no reports of hazards 
associated with this configuration. If a two-hour rated separation were required, this type of installation 
would require unnecessary system reconfiguration, or it would require additional space that may not be 
feasible. 

Question: Is it the intent of 5-2.1 of NFPA 110 to require a two-hour rated separation between the 
Emergency Power Supply (EPS) and the Emergency Power Supply System (EPSS)? 

Answer: No. 

Issue Edition: 1993 
Reference: 5-2.1 
Issue Date: June 23, 1995 
Effective Date: July 13, 1995 
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Fonnal Interpretation 

NFPA 110 
Emergency and Standby Power Systems 

Reference: ~2.1 

F.I. 93-1 

2002 Edition 

Background: NFPA 110 restricts what can be placed in the same room with a Level 1 emergency power 
supply system. 

Question: In 5-2.1 does "other equipment" include a water pipe, such as a water sprinkler main? 

Answer: No. 

Issue Edition: 1993 
Reference: ~2.1 

Issue Date: August 30, 1993 
Effective Date: September 19, 1993 
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NFP#t 
IN TERNAn O"AL 

Errata 

NFPA 110 

Standard for Emergency and Standby Power Systems 

Reference: 
Errata No.: 

Various 
110-02-1 

2002 Edition 

" The Committee on Emergency Power Supplies notes the following error in the 2002 edition ofNFPA 
llO, Standard for Emergency and Standby Power Systems. 

1. Rep lace 5.2.1.2 with: 

' The capability of the energy converter, with its controls and accessories, to survive without damage from 
common and abnormal disturbances in actual load circuits shall be demonstrable by tests on separate 
prototype models or by acceptable tests on the system components as performed by the component 
suppliers." Delete section 5.2.1.3. 

2. Add section 8.4.2.3* as follows: 

8.4.2.3* Diesel-powered EPS installations that do not meet the requirements of8.4.2 shall be exercised 
monthly with the available EPSS load and exercised annually with supplemental loads at 25 percent of 
nameplate rating for 30 minutes, followed by 50 percent of nameplate rating for 30 minutes, followed by 
75 percent of nameplate rating for 60 minutes, for a total of 2 continuous hours." 

3. Remove the asterisk from 8.4.2.2. 

4. Change "A.8.4.2.2" to "A.8.4.2.3" 

5. Number the requirements after "8.1* General" as "8.1.1". 

6. Add the following as new 8.1. 2: 

8.1.2 Consideration shall be given to temporarily providing a portable or alternate source whenever the 
emergency generator is out of service. 

7. In Table 5. 6.5.2, delete .from item (b) "<70°F (21 °C)". 



8. In Table 5.6.5.2, after item(/). insert: 
" (m) Low Cranking Voltage 

Leve12" Level I 
C.V. RA. 
X X 

C.V. RA. 
0 0 

9. Add new sections 7. 7.2.1, 7. 7.2.2 and 7. 7.2.3 as follows: 

7.7.2.1 For EPS supplying Level 1 EPSS, ventilation air shall be supplied directly from a source outside 
of the building by an exterior wall opening or from a source outside the building by a 2-hour fire rated air 
transfer system. 

7.7.2.2 For EPS supplying Levell EPSS, discharge air shall be directed outside of the building by an 
exterior wall opening or to an exterior opening by a 2-hour fire rated air transfer system. 

7. 7.2.3 Fire dampers, shutters, or other self-closing devices shall not be permitted in ventilation openings 
or ductwork for supply or return/discharge air to EPS equipment for Level I EPSS. (Missed the action 
from ROP 110-26) 

10. Replace 7. 7. 6 with: 

7. 7.6 The ambient air temperature in the EPS equipment room or outdoor housing containing level 1 
rotating equipment shall be not less than 4.SOC (40°F). 

11. Revise 8.4.4 (1) as follows: 

(I) Time delay on start: 
(a) 1 second minimum 
(b) 0.5 second minimum for gas turbine units 

12. Delete 5.3.2, 5.3.3 and 5.3.4. 

13. Delete 7.1.5 and 7.1. 7. 

14. In section 7.13.4.1 (11), change the reference from 5.4.3.4 to 5.4. 

I 5. In section 8. 4.8. change the reference from 4. 3 to 4.2. 

16. Delete section A.6.2.1 1 and the asterisk from 6.2.11. 

17. In section 7.2.2.1 change the reference .from Article 110.16(a) to Article ll0.26(a). 

Issue Date: September 16,2002 
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