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Standard for 

ESSENTIAL H O S P I T A L  ELECTRICAL SERVICE 

NFPA No. 7 6 ~ 1 9 6 2  

Foreword 

Medical and nursing sciences are becoming progressively 
more dependent upon electrical apparatus for the preserva- 
tion of life of hospitalized patients. For example, year by 
year, more surgeons in more hospitals perform cardiac opera- 
tions, in some of which the patient's life depends upon arti- 
ficial circulation of the blood; in other patients, life is sus- 
tained by means of electrical impulses that stimulate and 
regulate heart action; in still others, suction developed by 
electrical means is routinely relied upon to remove body 
fluids and mucus that might otherwise cause suffocation. In 
another sense, lighting is needed in strategic areas in order 
that precise procedures may be carried out, and power is 
needed to safeguard such vital services as refrigerated stores 
held in tissue, bone, and blood banks. 

Interruption of normal electrical service to hospitals may 
be caused by catastrophes such as storms, floods, fires, earth- 
quakes, or explosions; by pyramiding failures of substations 
transmitting electrical power; or by incidents within the 
hospital. For all such situations, electrical systems should be 
planned to limit internal disruption and provide vital services 
with extra features to assure continuity. Outages may be 
corrected in seconds or may require hours for correction. 
This implies that the system of protection must be designed 
to cope with the longest probable outage which experience 
indicates is infrequently as long as six to eight hours, but in 
extreme cases may persist for many days. 

Selecting electrical services considered to be essential, 
designing safeguards to assure continuity in these services, 
and maintaining the electrical components of such essential 
services so that they will work when called on, are complex 
problems that warrant standardized guidance for regulating 
agencies, governing boards and administration of hospitals, 
and architects and* engineers concerned with hospital con- 
struction. Such guidance is offered in this standard. 
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C H A P T E R  I. G E N E R A L  

11. Purpose 

111. The purpose of this standard is to delineate mini- 
nmm factors governing the design, operation, and maintenance 
of those portions of hospital electrical systems whose inter- 
ruption in any degree would jeopardize the effective and safe 
care of hospitalized patients. 

12. Scope 

121. This standard applies to hospitals serving patients 
who are unable to provide for their own safety. It does not 
apply to nursing homes, convalescent homes, old age homes, 
and facilities providing care only for ambulatory patients. 

122. No requirement of this standard shall supersede 
any specific requirement of NFPA No. 101*--Building Exits 
Code--or N FPA  No. 70*--National Electrical Code--except 
that this standard limits the type of the alternate source of 
electrical power allowable for use in systems designed to 
assure continuity of electric power in hospitals. 

123. This standard does not cover the requirements for 
fire pumps. Refer to NFPA No. 20,* Standard for the In- 
stallation of Centrifugal Fire Pumps. 

13. Systems 

131. Essential hospital electrical service is technically 
referred to herein as the Protected Continuity System. This 
has three par ts-- the Emergency Electr ical  System, Critical 
Electrical System I, and Critical Electrical System If. 

132. The Emergency Electrical System embodies cir- 
cuits customarily required in hospitals by local codes or regu- 
lations to conform with the provisions of Article 700 of the 
National Electrical Code that wiring be run in separate race- 
ways and boxes. This standard specifies those circuits that 
are mandatory in this classification and prohibits others from 
being added. 

*Available from the NFPA Publications Service. 
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133. Critical Electrical Systems I and II embody other 
essential circuits, whose wiring may be run in raceways and 
boxes with other wiring. These circuits are either recom- 
mended or optional. Some circuits will be chosen according 
to the predicted reliability of the local utility services. 

14. Design Considerations 

141. The design of Protected Continuity Systems for 
hospitals should give consideration to the possible interrup- 
tion of normal electrical service to hospitals which may be 
caused by such catastrophes as storms, floods, fires, earth- 
quakes, and similar cataclysms to which the hospital locality 
may be subject, usually local in nature. 

142. Electrical design should take into consideration 
conditions that may exist inside a hospital, and be planned to 
insure continuity of essential electrical service by providing 
definite limits of internal disruption. 

15. Reliability of Two Separate Central Station-Fed Services 

151. This standard gives recognition to systems sup- 
plied by two separate station-fed services which may with 
relative safety reduce the scope of a Protected Continuity Sys- 
tem. It is recognized that a variety of operating considera- 
tions, including the need for providing care to disaster vic- 
tims, may prompt hospital officials to consult with their 
architects and engineers, utility planning services, and other 
agencies with respect to the desirability of increasing the 
hospital functions that are to be served by the Protected Con- 
tinuity System for improved effectiveness of patient care and 
safety. 

152. Guidance in determining the reliability of electric 
service conti'nuity may be obtained from the electric utility 
service records. When a hospital is to be served by two 
central station feeders, the record of simultaneous failure of 
both feeders, over the preceding five-year period, should in- 
dicate the reliability of the central station services, Records 
indicating such simultaneous interruptions limited to two 
hours or less, for any single occurrence, should be considered 
as an acceptable record. 
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16. Location of Automatic Transfer Equipment and 
Emergency Prime Mover 

161. The physical location of both the automatic trans- 
fer equipment and emergency prime mover becomes of utmost 
importance. The integrity of the system will be no better than 
the integrity of this emergency equipment. Plans for the loca- 
tion of equipment should provide protection against external 
or internal hazardous conditions that might cause complete 
failure of the equipment, such as floods and fires. 

17. Selection of Equipment 

171. The emergency transfer equipment and prime 
m*bver should be of sufficient capacity and rating to serve the 
essential services safely. This size will vary depending upon 
the type and size of facility and the consideration as to whether 
long outages may be anticipated due to local conditions. The 
estimated maximum length of such possible outage is a prin- 
cipal factor in determining whether additional functions 
should be supplied by the Protected Continuity System. 

172. It is essential that planning of the emergency equip- 
ment be comprehensive in order to maintain the integrity and 
reliability of the system and to insure that the equipment 
itself is of a design compatible with the entire electrical 
system. 

18. Maintenance of Equipment 

181. Maintenance of the automatic transfer and the 
prime mover equipment is fundamentally essential to any 
consideration of service continuity. When hospital authorities 
place reliance on auxiliary equipment for assuring the con- 
tinuity of essential electrical services, it is vital that auto- 
matic equipment operate without exception or delay. Such 
assurance is dependent upon alert and unabated maintenance 
of this type of equipment. Organized periodic testing under 
actual conditions with a full understanding as to the proper 
test procedures, is absolutely essential, both as to operation 
and to personnel. 

NOTE: Recent surveys indicate a 5 per cent failure of auto- 
matic operation in hospitals: a poor record, calling for substantial 
improvement in maintenance attention. 
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C H A P T E R  2. SOURCE OF P O W E R  

21. Required Power Sources 

211. T h e  P r o t e c t e d  C o n t i n u i t y  S y s t e m ,  c o m p r i s e d  of 
s y s t e m s  d e s i g n a t e d  he re in  as E m e r g e n c y  E l e c t r i c a l  S y s t e m ,  
Cr i t i c a l  S y s t e m  ! and  Cr i t i c a l  S y s t e m  I I ,  as  d e s c r i b e d  in 
C h a p t e r  3, sha l l  have  a m i n i m u m  of t w o  i n d e p e n d e n t  s o u r c e s  
of p o w e r .  

212. R e q u i r e d  sou rce s  of p o w e r  for  E m e r g e n c y  a n d  
Cr i t i ca l  E l e c t r i c a l  S y s t e m s  sha l l  be t he  n o r m a l  s e rv i c e  a n d  a 
g e n e r a t o r  set  l oca t ed  on the  p r e m i s e s  a n d  d r i v e n  b y  s o m e  fo rm 
of p r i m e  m o v e r .  A l l  s e r v i c e s  sha l l  c o m p l y  w i t h  A r t i c l e  230 
of t h e  N a t i o n a l  E l e c t r i c a l  Code .  

213. EXCEPTION: H o s p i t a l s  w i t h  e l e c t r i c a l  s y s t e m s  nor -  
m a l l y  p o w e r e d  by  g e n e r a t i n g  un i t s  on  the  p r e m i s e s  sha l l  have  
P r o t e c t e d  C o n t i n u i t y  E l e c t r i c a l  S y s t e m s  as  o u t l i n e d  h e r e i n  
w i t h  the  source  of a l t e r n a t e  p o w e r  p r o v i d e d  e i t he r  b y  an 
a d d i t i o n a l  g e n e r a t o r  se t  as d e s c r i b e d  here in ,  of a d e q u a t e  
c a p a c i t y  to  s e rve  t h e  P r o t e c t e d  C o n t i n u i t y  E l e c t r i c a l  S y s t e m s ,  
or  by  an e x t e r n a l  s e rv i ce  in a c c o r d a n c e  w i t h  A r t i c l e  230 of 
the  N a t i o n a l  E l e c t r i c a l  Code.  

NoTz: For the greatest assurance of improved continuity of 
electrical service it is recommended that, wherever feasible, hospitals 
shouId be served by two separate full capacity central station serv- 
ices (Section 700-9, National Electrical Code), connected in such a 
manner a.s to pick up the load automatically and so arranged that 
the load of the Protected Continuity Electrical System will not be 
transferred to the generator set if either of the central station-fed 
services is energized. It is recommended that such services'be se- 
lected and installed with full recognition of local hazards of inter- 
ruption, such as icing and floods. Battery and trickle charger sets 
located outside the anesthetizing location may be used to augment 
provisions for the lighting of operating rooms and delivery rooms. 
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C H A P T E R  3. EMERGENCY AND CRITICAL 

CLASSIFICATIONS 

31. General 

311. When  a hospital  is served by two central  s ta t ion 
feeders, the fnnctions to be served by the Protec ted  Cont inui ty  
Systeln may  1)e reduced in relation to the reliabil i ty of the 
combined services, as de termined hv the au thor i ty  having 
jurisdict ion on evidence of such relia[)ility, including number  
of outage  incidents, t ime durat ion of each outage  incident and 
cause, produced by the electric utility. (See Section 152.) 

NoTe: Any minimum so determined should be reviewed by ap- 
propriate representatives of the hospital with the planning services 
availahle from the utility and other appropriate agencies to de- 
termine whether special considerations call for additional functions 
to be included in the design of the Protected Continuity System. 

32. Emergency Electrical System 

321. GENERAL : 

a. Those  areas or functions in hospitals,  which are re- 
quired to be connected to the E m e r g e n c y  Electr ical  Sys tem,  
are listed herein (Article 32). No lighting, receptacles  or 
equipment  other  than those listed herein, are to be connected 
to the E m e r g e n c y  Electr ical  Sys tem.  

b. The  E m e r g e n c y  Electrical  Sys tem shall be so in- 
stalled and connected to a l ternate  sources of power,  as 
specified in Chapte r  2, in such a manner  that  all l ight ing and 
equipment  specified herein will be au tomat ica l ly  res tored to 
operat ion in not more than 10 seconds. 

322. Exit  ways  i l lumination,  as required in the Building 
Exits  Code, N F P A  No. 101,* Section 52, such as l ight ing re- 
quired for corridors,  1)assageways, s ta i rways  and landings at 
exit doors. 

323. Exit  signs and exit directional signs required in 
Building Exi ts  Code, N F P A  No.,101,* Section 53. 

324. Alarm sys tems,  including fire a la rms  ac tuated  at 
manual  stations,  by electric water  flow alarm devices in con- 
nection with spr inkler  sys tems  and by au tomat ic  fire detection 

*Available from the NFPA Publications Service. 
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systems (see Building Exits Code, paragraph 2231), alarms 
required for systems used for the I)iping of nonflammable 
medical gases as specitied in Standard for Nonflammable 
Medical Gas Systems, N F P A  No. 565,* and generator  unit de- 
rangement  signals. 

325. Fire alerting s.vstems, including hospital paging sys- 
tems when these are intended for alert ing or issuing instruc- 
tions during emergency conditions, as specified in Sections 
2336(a) and (b) of the Buihling Exits Code, N F P A  No, 101.* 

326. Surgical suite electrical circuits required by the Code 
for l, Jse of Flammable Anesthetics,  N F F A  No. 56,* to be un- 
grounded circuits fed through isolating transformers.  

327. Clhstetrical delivery suite circuits required by the 
Code for Use of Flammable ) \nesthet ics  to be served by un- 
grounded circuits fed through isolating transformers.  

NOTE: Permanently installed overhead surgical lights and re- 
ceptacles in anesthetizing locations are required to be supplied by 
ungrounded electrical circuits. It is not the intention of the above 
requirement that circuits other than those in the anesthetizing lo- 
cations will be connected to the Emergency Electrical System, nor 
is it intended that anesthetizing locations other than those located 
in the surgical and obstetrical suites will l)e served from the Emer- 
gency Electrical System. 

328. Generator Set I ,ocat ion:  I , ighting. 

33. Critical Electrical System I (Automat ic  Restorat ion)  

331. GENERAL : 

a. Those areas or functions in hospitals which are rec- 
ommended o1 lmrmitted to be connected to Critical System I 
are listed herein (Article 33). No lighting, receptacles o1" 
equit)ment, other than listed herein, are to be connected to 
Critical Electrical System I. 

b. Critical System I shall he so installed and connected 
to alternate sources of power, as specified in Chapter 2, that  
all l ighting and equipment  specified herein will be automat-  
ically restored to operation in not more than 10 seconds. (See 
Note following Section 341(b).) 

*Available from tile NFPA Publications Service. 
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332. RECOMMENDED A~EAS AND FUNCTIONS: 

a. Surgical and obstetrical recovery rooms:  
and receptacles. 

b. 
tacles. 

C. 

d. 

e. 

Light ing  

Intensive nursing care uni ts :  Light ing  and recep- 

Infant  nurseries:  I . ight ing and receptacles. 

Medication preparation areas:  Lighting.  

Nurses '  s tat ions:  IAghting for nursing work area, 
unless emergency corridor l ighting is located so as to provide 
emergency illumination. 

f. Dispensing pharmacies:  Lighting.  

g. Emergency  t rea tment  rooms and similar areas, such 
as fracture rooms, and associated service areas involving func- 
tions directly related to emergency  t rea tment :  L ight ing  and 
receptacles. 

h. Blood bank areas:  Light ing  and receptacles in areas 
used by blood bank personnel for such activities as typing and 
cross-matching, including service to blood bank refrigerators.  

i. Central suction systems serving critical medical and 
surgical funct ions:  pump motor ;  l ighting and receptacles at 
the pump location for maintenance and repair activities. Pump 
motors  for central suction systems shall be so connected that 
operation will be automatical ly  restored. 

NOTE: To provide for improved cont inui ty  of operation,  it is 
advisable to provide suction systems serving critical medical and 
surgical functions with dual motor  and pump combinat ions,  elec- 
trically interconnected.  

j. Communicat ion services:  Telephone swi tchboard:  
l . ighting. 

333. OPTIONAL AREAS AND FUNCTION: 

a. I t  is highly desirable to connect l ighting and recep- 
tacles in some rooms or wards containing acute general care 
heds to Critical System I. Determinat ion of the numbers  and 
locations of such wards or rooms designated for inclusion in 
Critical System I should take into consideration the number  
of beds available elsewhere in the building for intensive care 
nursing. 
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Norr: In planning for bedside receptacles to be connected to 
the Protected Continuity System, it is important to consider the 
dependence of many patients on such electrical equipment as port- 
able suction pumps; diagnostic equipment, such as electrocardio- 
graphs; heart pacers; and oxygen tents. 

b. Surgica l  and  obs te t r i ca l  sui te  areas,  o the r  t h a n  those  
served by  the e m e r g e n c y  electr ical  s y s t e m :  L i g h t i n g  and  
receptac les  vi ta l  to pa t i en t  care. 

c. D i s p e n s i n ~  p h a r m a c i e s :  L i g h t i n g  and  receptacles .  

d. Cen t ra l  s ter i le  supp ly  d e p a r t m e n t s ,  i n c l u d i n g  areas  
i n t ended  for i s suance  of s ter i le  supp l i e s :  L i g h t i n g  and  re- 
ceptacles.  

e. Psych ia t r i c  pa t i en t  bed a reas :  L i g h t i n g  only .  

f. Main  electr ical  cont ro l  cen te r s  and  t r a n s f o r m e r  rooms  : 
I , i gh t i ng  and  receptacles  ins ta l l ed  for the  pu rpose  of power -  
i ng  t roub le  l ights  and electr ical  hand  tools.  G e n e r a t o r  rooms  : 
Receptacles .  

g. T e l e p h o n e  s w i t c h i n g  e q u i p m e n t  and  i n t r a d e p a r t m e n t  
c o m m u n i c a t i o n  s y s t e m s :  Ou t l e t s  s e r v i n g  such s w i t c h i n g  and  
t e l ephone  s i g n a l i n g  e q u i p m e n t .  

NOTE: Departmental installations, known as digital dialing sys- 
tems and used for intradepartmental communications may become 
relatively useless during a failure of electrical service to the area. 
In the event of such failure those systems which have lighted se- 
lector buttons in the base of the telephone instrument or in the 
desk units known as "Director Sets" will be out of service to the 
extent that the lights will not function and that the buzzer used 
to indicate incoming calls will be silenced. The lack of electrical 
energy will not prevent the use of telephones for. outgoing calls, 
but incoming calls will not he signaled, nor will intercommuni- 
cating calls be signaled. This communication failure should be 
taken into consideration in planning Protected Continuity Systems 
to serve such areas as emergency departments, and ~-ray depart- 
ments in the larger hospitals. 

h. Nurse  call sy s t ems  in i n p a t i e n t  areas,  a n e s t h e t i z i n g  
loca t ions  and e m e r g e n c y  d e p a r t m e n t s .  

34. Critical Electrical System II (Delayed Restoration) 

341. GENERAL : 

a. T h i s  Ar t ic le  l is ts  areas  and  f u n c t i o n s  wh ich  m a y  be 
connec t ed  to Cri t ical  S y s t e m  II .  
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b. All areas and functions served by Critical Electrical 
System II  shall be subject to delayed restoration. This de- 
layed restorat ion may be achieved by manual  restoration or 
th rough  automatic  restoration wit!l a time lag of at least 20 
seconds following the energizing of the system. Ext reme 
caution shall be observed to protect  the system and its asso- 
ciated alternate power source from overloading. 

NOTE: It may become advisahle when additional heavy power 
loads are to he served by the Critical Systems to suhdivide the sys- 
tem, with each subdivision to be individually served by a separate 
transfer switch, which will usually be selected with a rating in ex- 
cess of the proposed total connected load. The system should be 
so designed that the total load that it may carry at any one time 
will never interfere with the safe operation of the generator set 
supplying it. 

Equipment served by Critical System II may be restored to 
service either automatically or manually. (See Section 532.) Auto- 
matic restoration should he considered according to the need for 
relatively uninterrupted service. Time delay equipment may be 
needed to prevent heavy starting surges in connection with the 
automatic restoration of heavy current-consuming equipment to op- 
eration. 

342. RECOMMENDED AREAS AND FUNCTIONS: 

a. Appara tus :  W-ater pressure, hot  water  circulation, 
sump pumps and equipment  required to operate for the safety 
of major  apparatus,  including associated control and alarm 
systems. 

b. Rooms containing above appara tus :  L ight ing  and 
receptacles for trouble lights and electrical hand tools at loca- 
tions of above apparatus.  

343. Recommended areas and functions for hospitals 
which are not supplied with electrical energy by two sepa- 
rated central station-fed services considered by local authori- 
ties to have sufficient reliability to limit any simultaneous 
outage to a maximum duration of two hours :  

a. Hea t ing  systems, including control systems and ven- 
tilating systems required for heat distribution, in climates 
where in the judgment  of local authorities the severity of 
winter temperatures  is capal)le of reducing indoor tempera- 
tures in. patient areas below a safe level when the heat ing 
system is inoperative for more than two hours. 

b. In buildings of more than four stories an elevator 
service that will reach every patient floor, ground floor, and 
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floors on which are located surgical ' sui tes  and ohstetrical  de- 
livery suites. This  shall include connect ions for cab and 
machine room lighting and control  and si~jnal systems. In 
instances where interruption of power will result  in elevator 
s topping between floors, it ntay be desirable to provide throw- 
over facilities to allow the t emporary  operat ion of any elevator  
for the release of pat ients  or other  persons who may be 
confined. 

344. OPTIONAL AREAS AND FUNCTIONS: 

NOTE: Suggested items listed in this section include those that 
may be needed to sustain operation during protracted current inter- 
ruptions of the kind frequently associated with natural catastro- 
phes, which are likely to result in increased loads of emergency 
and surgical patients. 

a. Central sterile supply: At least one autoclave. 

b. Hot water generation. 

c. X-ray rooms, minimal developing facilities and asso- 
ciated service areas. 

d. Labora tor ies :  I . ight ing and receptacles. 

e. Ki tchen:  I . ighting, cooking facilities and appliances, 
refr igerated food storage. 

f. l . aundry :  Minimal facilities for washing, ext ract ing 
and tumbling.  

NOTE: Service facilities such as those listed in items c, d, and e 
above may be operated only periodically during outages of elec- 
trical service. It may be feasible to program the use of such facili- 
ties in such a way that only one of the service facilities will be 
required for operation at any one time. While  this may be ac- 
complished by manual restorat ion of such service to the various 
pieces of equipment, it is s t rongly urged that extreme caution should 
he ohserved in the selection of generator  and transfer  switch ca- 
pacity in order that the system will not he overloaded by the prob- 
ahle combinations of equipnlent that may be operated at any one 
time. 

g. Refr igerated medical s torage:  Power  for refriger- 
ators or central refr igerator  systems supplying hone banks, 
tissue banks, and the storage of biological preparat ions.  Such 
refr igerators  may  include those installed in nurses '  s tat ions 
and other  similar locations for niedicinal storage. (F o r  blood 
banks see Section 332(h).)  
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h. Any  other  hospi tal  areas or funct ions m a y  be con- 
nected to Critical Electrical  Sys tem I I  wi th  due caution for 
proper  sizing of overcur ren t  protect ion devices, t ransfer  
switches  and genera tor  sets. 

C H A P T E R  4. E L E C T R I C A L  C H A R A C T E R I S T I C S  

41. Capaci ty  of Sys t e m  

411. The  E m e r g e n c y  and Critical Electr ical  Sys tems  
shall each have  adequate  capaci ty  and ra t ing  for the opera-  
tion of all l ight ing and equ ipment  to be served by each system.  

412. Hosp i ta l s  which install app rox ima te ly  100 per cent 
genera tor  set capaci ty,  based on peak opera t ing  load, and suit- 
able switch gear  for t ransfer r ing  the hospital  electrical load 
from the normal  source of power  to the genera tor  set power  
supply,  will comply with the requi rements  of this s tandard  if 
the E m e r g e n c y  Electrical  Sys tem as specified in this s tandard 
is installed. (See Article 32.) The  E m e r g e n c y  Electrical  Sys- 
tem as required herein shall have a separa te  au tomat ic  t rans-  
fer switch connect ing  it to the a l ternate  power  supply.  

42. Electrical Characteristics 

421. Electrical  character is t ics  of the genera tor  set and 
t ransfer  switches  shall be suitable for the operat ion of all 
l ighting and equ ipment  they are intended to supply.  

NOTE: The capacity of transfer switches should be adequate to 
carry full load current continuously, to handle surge currents, and 
to withstand the thermal and electromagnetic effects of short cir- 
cuit currents. 



76-16 E S S E N T I A L  t I O S P I T A L  E L E C T R I C A L  SERVICE 

C H A P T E R  5. A R R A N G E M E N T  O F  W I R I N G  

51. Automatic Operation 

511. The Emergency System and Critical System I shall 
be so arranged that in the event of interruption of the normal 
supply, the alternate system shall be automatically placed in 
operation. 

512. Automatic switching equipment shall be approved 
for emergency service and shall be designed and installed 
with interlocking provisions that will prevent the intercon- 
nection of normal and alternate sources of power in any op- 
eration of the automatic switching equipment. The operation 
of the equipment shall be so arranged that the load will be 
served by the normal power supply except when normal serv- 
ice is interrupted. Controls and switching equipment shall 
be so arranged that interruption of the normal service will 
automatically disconnect the Emergency, Critical I and Criti- 
cal II Systems from the normal power source, start the gen- 
erator and automatically connect the" Emergency and Critical I 
Systems to the generator when the generator has attained its 
rated speed. Critical II Systems may be connected manually 
or automatically by means of time delay switches in such a 
sequential manner as not to overload the generator. There 
shall be a delay of not less than 20 seconds after electrical 
service is established for the Emergency Electrical System 
and Critical System I before electrical service shall be re- 
stored to Critical Electrical System II. When normal power 
is restored while the alternate source of power is connected, 
a switch may be operated automatically or nonautomatically 
to disconnect the alternate source of power and to reconnect 
the normal service. If operation is automatic, a time delay 
feature should be provided to avoid short time re-establish- 
ment of normal service. (See Note following Section 721 for 
precautions relative to short time operation of generator set.) 

52. Overcurrent Protectlon 

521. The wiring system supplying the Emergency Sys- 
tem shall be connected to a transfer switch supplying no other 
part of the system. It shall be protected by overcurrent pro- 
tective devices in such a manner that the interruption of serv- 
ice in the balance of the system due to internal failure will not 
disrupt service to the Emergency System. 
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522. Critical Sys tem I and Critical Sys tem I I  shall be 
connected to one or more  t ransfer  switches and each sys tem 
shall be pro tec ted  by overcur ren t  protect ive  devices of proper  
design and capacity,  not com m on  to the other,  a r ranged  in 
such a manner  that  the in ter rupt ion of service in ei ther  wir- 
ing sys tem due to internal  failure will not disrupt  service to 
the other  sys tem.  

NOTE: It is recommended that in those mstances where hard- 
ship will not be encountered Critical System I and Critical Sys- 
tem II should be connected individually to separate transfer 
switches with proper overcurrent protection, so as better to insure 
continuity of service to Critical System I. Ill developing engineer- 
ing design intended to insure continuity of electrical service to 
vital hospital functions, primary consideration should be given to 
the prevention of overloading wiring devices by limiting the pos- 
sibilities of power surges due to instantaneous re-estahlishment of 
connections to heavy loads. 

53. E q u i p m e n t  (See also Section 512.) 

531. Controls  of all equipment  served by E m e r g e n c y  and 
Critical Sys tem I shall be of the type  that  will au tomat ica l ly  
restore  opera t ion af ter  in ter rupt ion of current  supply.  

532. E q u i p m e n t  served by Critical Sys tem I I  m a y  be 
either of a type  tha t  af ter  a power  in te r rupt ion  will res tore  
itself au tomat ica l ly  to service with appropr ia te  t ime delay 
sequencing,  or tha t  will require manua l  res tora t ion  to opera-  
tion. 

54. W i r i n g  Requ i remen t s  

541. T h e  E m e r g e n c y  Electrical  Sys tem wir ing shall be 
kept  ent i rely independent  of all o ther  wir ing and equipment  
and shall not enter  the same raceways ,  hoxes or cabinets  with 
other  wiring, except  as permi t ted  in Section 700-17 of the 
Nat ional  Electr ical  Code. Except ions  are (a) t r ans fe r  switches,  
and (b) exit l ight ing fixtures which are supplied f rom two 
sources. 

542. Critical Sys tem I and Critical Sys tem I I  are not sub- 
ject to the provis ions  of Section 700-17, Nat ional  Electrical  
Code, and the wir ing of these sys tems  may  occupy the same 
raceways ,  boxes  or cabinets  with other  wiring, except  that  
such wir ing  m a y  not occupy the same raceways ,  boxes  or 
cabinets  as wi r ing  for E m e r g e n c y  Electrical  Systems.  



70-18 E S S E N T I A L  H O S P I T A L  E L E C T R I C A L  S ERVICE 

543. Provisions of Section 700-18 of the National Elec- 
trical Code with respect to switches installed in emergency 
lighting circuits shall apply to lighting requirements for exit 
lighting required under the Building Exits Code, except that 
as providhd in Section 700-20(b) of the National Electrical 
Code, switching arrangements to transfer corridor lighting in 
patient areas of hospitals from overhead fixtures to fixtures 
designed to provide night lighting may he perniitted, provided 
the switching system is so designed that switches can only 
select between two sets of fixtures and cannot extinguish both 
sets at the same time. 

544. Provisions of Section 700-18 of the National Elec- 
trical Code with respect to the location and installation of 
switches in lighting circuits other than those controlling exit 
way lighting and exit directional signs, shall be applied in the 
light of the interpretation that personnel ordinarily assigned 
to work in an area illuminated hy fixtures connected to the 
Emergency Electrical System shall be considered as author- 
ized personnel. (This provision applies particularly to un- 
grounded circuits in anesthetizing locations connected to 
Emergency Systems.) 
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C H A P T E R  6. G E N E R A T O R  S E T S  A N D  

P R I M E  M O V E R S  

61. Installation 

611. Genera to r  sets and pr ime movers  ins ta l led  as a 
source of power  for hospi ta l  P ro tec t ed  Cont inu i ty  Sys tems  
shall  be specifical ly des igned for such service and to opera te  
in con junc t ion  with each other.  Genera to r  units,  inc luding 
fuel tanks,  exhaus t  lines and all a p p u r t e n a n t  par ts ,  shall  be 
ins ta l led in accordance  with Section 20 of S t anda rd  for the 
Ins ta l l a t ion  and Use of Combus t ion  Engines  and Gas Tur -  
bines ( N F P A  No. 37). Adequa te  space shall  he p rov ided  for 
hous ing  and serv ic ing  the gene ra to r  unit  and assoc ia ted  equip-  
ment  for i ts s t a r t i ng  and control.  Service t r ans fo rmer s  shall 
not be ins ta l led in this  area. 

NOTE: It is desirable that some latitude of excess capacity 
should he provided in the selection of equipment for the alternate 
source of power and that provisions in 15ariel boards should fa- 
cilitate addition of future feeders or branch circuits to the Critical 
Systems as development of hospital needs progresses. 

NotE: In areas where hospital grounds may be subject to flood 
under extraordinary abnormal conditions, it is desirable to place the 
generator set and all associated equipment above any anticipated 
flood level, and to provide means for facilitating the disconnecting 
of circuits which feed Emergency and Critical services in areas 
which under flood conditions may be submerged. 

62. Generator Set 

621. The  genera to r  set shall  be of sufficient capac i ty  and 
proper  r a t ing  to supply  adequa te ly  circui ts  of the Emergency  
and Crit ical  Elec t r ica l  Sys tems .  

622. The  gene ra to r  set capac i ty  for the E m e r g e n c y  Elec- 
tr ical  Sys tem and Crit ical  Sys tem I shall be sufficient for pick- 
ing up the load and supp ly ing  the full cur ren t  demands  of 
these sys tems,  s tabi l ized  within plus or minus  five per cent 
f requency s tabi l i ty ,  wi th in  ten seconds.  This  provis ion shall 
be deemed to meet  r equ i rements  for inmledia te  res to ra t ion  of 
service. 

NOTE: In very large hospitals where the load of Emergency and 
Critical Electrical Systems may be so substantial that a single gen- 
erator will not be able to energize the system within the minimum 
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time allocated, it may be necessary to install more than one gener- 
ator. Consideration should be given to the possibility in such in- 
stances of powering the Emergency Electrical System or the 
Emergency Electrical and the Critical System I from a separate 
generator. It will be noted that the minimum time factor specified 
in Section 321(b) and 3310)) does not apply to the alternate power 
source for the Critical System II. 

623. Maintenance of Tempera tu res :  

a. Diesel engines:  Provision shall be made for maintain- 
ing a temperature  of not less than 70 degrees Fahrenhei t  in 
the generator  room and for maintaining a water jacket tem- 
perature of not less than 90 degrees Fahrenheit .  

b. Gasoline, natural gas and liquefied petroleum gas en- 
gines:  Provision shall be made for maintaining a temperature 
of not less than 50 degrees Fahrenhei t  in the generator  room 
and for maintaining a water jacket temperature  of not less 
than 90 degrees Fahrenheit.  

624. Provision shall be made for adequate replenishment 
of air required for engine combust ion and for the cooling of 
engines cooled by the recirculation of water  through engine 
radiators. 

625. Bat tery-s tar t ing  systems for internal combustion 
engines shall be provided with a bat tery  providing a minimum 
of 60 seconds continuous cranking time. 

NOTE: Starting equipment should be arranged to provide for a 
starting cycle of short cranking times, set to terminate with enough 
battery reserve to permit additional cranking after the cause of the 
nonfunction has been discovered. 

63. Fue l  Tanks  

631. Fuel tanks shall be installed in accordance with 
provisions of Chapters  4 and 5 of the Standard for Instal la-  
tion and Use of Combustion Engines and Gas Turbines  
( N F P A  No. 37).* Gasoline engines used as prime movers shall 
be equipped with a tank integral with the engine and con- 
forming to requirements of Article 5l of N F P A  Standard 
No. 37.* 

*Available from the NFPA Publieations Serviee. 


