


Definitions

@ Essential Electrical System

= Designed to ensure continuity
of electrical power during
disruption of normal power
= Includes -
@ alternate sources of power
@ all connected distribution
@ ancillary equipment
NFPA 99 2-2

@ Emergency Power Supply
(EPS)

= The source of electric power
for an emergency power
supply system (EPSS)
P NFPA 110 3.3.2
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Definitions

@ Emergency Power Supr.
System (EPSS)

= A EPS co pled
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Definitions

@ High Rise =71

« 75 feet above fire
department access

@ |Inspections -
« Equipment Off
@ Testing

= Equipment On »

» Running




This Presentation Is
Based on

@ The Minnesota State Fire Code (MSFC)
il -’




Emergency Power Systems

@ Shall be installed in accordance:
= MSFC Chapter 604 ;

= NFPA 101 Chapters 18 and 19 (2
Reqwres meetlng secﬂom? 9.2.

oNFPA 110
oNFPA 111

[ EX|st|ng mstal



MSFC Stationary Generators

@ Stationary
emergency and
standby power
generators shall
be listed In
accordance with
UL 2200
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Emergency Power
Shall Be Prowded
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@ Exit Signs in ac,cord
(illuminated at all ti
st Y
@ Means of =
~ with Sectior

~

-
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Means of Egress lllumination

& For Two or more exits :
= Aisles and enclosed egress stairwe

= Corridors, exit enclosures and ¢
passageways
= Exterior egress componen
of exit <
g fnteripr exit

_



Emergency Power for
High-rise Buildings

Q Elevator car I|gh j
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Emergency Power for
High-rise Buildings

¢ It shall operate within 10 seconds of fal
of the normal power |

¢ |t shall be capable of bemg tre
the standby source -

¢ Power and Ilghtmg fe cilitie



NFPA 99

@ Essential Electrical Health Care
System (EES) Siﬁnllltles Handbook
. One of threeiypes
based on |
@ Source of power
@ Distribution System

Q Perform/ance’ of
system







Emergency — Life Safety Branch

@ lllumination of means of egress
@ Exit signs

@ Alarm and alerting systems ir
= Fire alarms T

4
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Emergency - Life Safety Branch

@ Generator Set Location

« Task illumination, battery charger and 'sgl
receptacles A

@ Elevator cab - -
= lighting, control, communicatio



Emergency - Critical Branch

@ Critical Care Areas need
= Task illumination, Receptacles & Fixed equipme

- -

@ Patient Care Areas

= Need Task llluminatio
@ Infant Nurseries

"



Emergency - Critical Branch

@Specialized care :
= Task illumination & receptacle

e



Emergency - Critical Branch

@ Task lllumination, receptacles and powe
in the following areas: .
= General care beds (1 duplex outlet pe
= Angiographic labs - i
= Cardiac catheterization labs
= Coronary Units
Hemodialysis rooms



Equipment Systems
For Automatic Connection

@ Generator accessories mcludlng, §

limited to:
othe transfer fuel pump,

=4
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Equipment Systems
For Delayed-Automatic Connection

@ Central suction systems serving medi
and surgical functions, including c

¢ Sump pumps and other equipmen
required to operate for the sa ,
il -
apparatus B
@ Compressed air systems se
and surgical funct



Equipment Systems
For Delayed-Automatic Connection

@ Smoke control and stair pressurlzatlo f
systems



Equipment Systems
For Manual Connection

@ Heating equipment for:

« Operating rooms -
« Delivery .
= Labor -
= Recovery

Intensive care
Coronary ca



Equipment Systems
For Manual Connection

& Elevators

@ Supply, return and exhaust systems for

= Surgical suites, delivery suites, intensive care, (o] (¢
nurseries and emergency treatment spaces
fume hoods, nuclear medicine, ethylene ox
anesthesia evacuatlon . -

- @ Controls for equipme



Types of EESS

@ Type 2

= Source
@ On-site Generator

« Distribution is divided
@ Emergency System
@ Critical System
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Emergency System (Type 2)

@ lllumination of means of egress :
@ Exit signs .
@ Alarm and alerting systems includi

= Fire alarms P >

= Alarms required for thepl' j O
medical gases

@ Communication systerr

> L



Emergency System (Type 2)

& Sufficient lighting in dining and recrea IC
areas

@ Elevator cab

= lighting, contral,
systems

@No othe

4



Critical System (Type 2)

¢ Delayed-Automatic Connections

= Patient care areas -
@Task lllumination and receptacles

-~ >

~ = Supply, returr
airborne inf

"4



Critical System (Type 2)

Delayed-Automatic Connections

@ Sump pumps and other equipment
required to operate for the safe '
apparatus |

¢ Kitchen hood supply and
= if required to operate durin

@ Smoke control anc

~ systems \>>/\



Critical System (Type 2)

Manual Connections to Critical System

@ Heating of general patient rooms
@ Elevator Service



Types of EESs

@ Type 3

= Source g
o@Generator, battery or batte
o .
« Distributon
5
2 @ Not required t Vi

e
-
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Level of EPS Equipment NFPA 110

@ Level 1 /
= Shall be installed when failure of the

@ Level 2 | g

=4

= Shall be installed whe



NFPA 99 Health Care Facilities

¢ Hospitals section 12-3.3.2 requires a

= Sedctic



Types of EPSS

¢ Time to start and pick up power
« Type U Uninterruptible (UPS S
= Type 10 10 seconds

= Type 60 60 seconds
> - 7/'
- Type 120 120 second:
nal ata a
« TypeM ANUSL SIS

. nonautomati |
e
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Classification of EPSS

@ Length of time it
needs to operate

= Class 0.083 5 min

=« Class 0.25 15 min

=« Class 2 2 hours

=« Class 6 6 hours

« Class 48 48/hours,

=« Class X Other tir
inhours




SO0OO00

@ Type 10
= 10 seconds to start

¢Class X -
= Other hours to operate
oLevel 1

»



Class X

@ Lighting requires 90 minutes (1
= NFPA 101 7.9.2.1






Generator NFPA 110

¢ Fuel Supply Not used for any other



Work Space or Room

@ Shall be located in a separate room

o



Remote Annunciator

@ Individual visual signals
shall indicate:

=« When the emergency or
auxiliary power source is
operating to supply power
to load

g

= When the battery charger
is malfunctioning
“ 3552 )&
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- contains less th:
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Remote Annunciator

& Individual visual signals plus a commc
audible signal for: : / /

« Low lubricating oll preséu;e ]

« Low water temperature - -~

= Excessive water temperatu //
22 \

= Low fuel — whe

| U

/ \ .

. Overcrank{failetliae /

= Overs pe \7/
/



Generators

@ Shall pick up the load and meet frequency




Light for Emergency Generators




Answer

@ NFPA 110 5-3.2 the intensity of illumination in the
separate building or room housing the EPS equi
for Level 1 system shall be 30 ft candles},.-» /

=« Unless otherwise specified .... by the AHJ

@ A Mag light with 2AA batteries ha
peak candle power (from web site

@ The AHJ is CMS -
=« CMS is requiring batte

The exception 0 the
of the gense!



Emergency Generator Lighting

Question:

@ The Level 1 or Level 2
shall be provided with |

g



Maintenance of Emergency
Power Systems

@ EPS Must be Iin accordance with NFPA
110 and NFPA 111

@ Inspection, testing and mamten '
be in accordance with an establ
approved schedule

= Exception: emergenc




NFPA 110

@ Routine maintenance and operat|onal testi
shall be based on: =

« Manufacturer's recommendauons )
. Instructlon manuals .l




Generator Testing

@ The scheduled test under load

= shall include a complete simulated cold st
automatic and manual transfer of EES /

: ready to function anc



Written Record

@ Shall Include
= The date of service i
=« The name of the servicing technician
= A summary of conditions noted
= A detailed description of any conditi



Emergency Generator Inspections
(In Code Appendix)

@ Prime Mover (engine)
= General Inspection
@ Fuel

. Check Fuel Tank Level
= Inspect for and remdve !

w



Emergency Generator Inspections
(In Code Appendix)

@ Lubrication Oil
= Check Oil level
= Check Oil Heater

@ Cooling System -
= Check coolant level -
« Check adequate/cooli’ng water to he




Emergency Generator
Inspections (In Code Appendi

@ Batteries
= Check Electrolyte Level

@ Electrical System ~
= General Inspection -

=4 -

@ Inspect and clean Geners




Storage Batteries

@ Used in Level 1 and Level 2 systems she

= Inspected at intervals of not more than 7 d
(including electrolyte) | ////

= Maintained in full compliance with

manufacturer's specific



Emergency Generator
Inspections (In Code Appendix
@ Monthly in Addition to weekly

= Inspect Fan Belt
= Inspect and Clean Battery Cas

. lnspect Alternator Bel
4 \ w



Emergency Generator Testing

@ Monthly

= Run at least 30 minutes under load

@ Under operating temperature conditions and
% of the EPS nameplate rating OR

@ Loading that maintains the minimum exhav
recommended by the manufacturer

@ Diesel EPS can be exercis
available EPSS load and ¢



Emergency Generator Testing
(Recommended)

@ Document
=« Date

o il '/' -
= Name of staff conductmg test Jf e
: Z i
N '/ -

. Start time

= Stop Time
Total elapsec




Special Tools and Spare Parts

@ Special tools and testing devices for routine
maintenance shall be available NFPA 110 ¢

Q Replacement parts |dent|f|ed by experie / »-”



Time delays shall be set as follows:

@ On start



Transfer Switches

@ Transfer switches shallbe g @ o
inspected, tested and have a ==—————= |I=8
maintenance schedule

@ Transfer switches shall be
maintained free from
accumulated dust and dirt

@ Inspection shall include
examination of the transfer
switch contacts for evidence of
deterioration -

= When evidence of

deterioration, the contact
shall be replaced MSFC 604

s

\ /'
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Transfer Switches - Inspections

@ Shall include:
=« Checking of connections
= Inspection for evidence of overt

= Inspection for evidence o
erosion

>4



Transfer Switches - Testing

@ Transfer switches shall be opera -



Manuals

@ Two sets of instruction manuals shall be

'



Manuals

@ For Level 1 systems

= Instruction manuals shall be ke
convenient location

= One set near the equipm

the other in a separate
A = th ] D  loc

é \/r/\

-
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Operational Testing

@ The EPSS shall be maintained to ensure that to a
reasonable degree that the system is capable o




EPSS
Shall Have A Written Record

@ Of all inspections, tests, exermsmg, operatic
and repairs

) corrective actio

= Testing of &
the manuf

o



Questions




