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Electrical Sys Inspections

Agenda

Electrical Codes

Install & Inspect Overview
Generator & ATS
Panelboards
Receptacles

Isolated Power

Lighting

Exit Sign

Battery Sys

1.
2.
3.
4,
S.
6.
/.
3.
9.




Elecirical Sys Inspections

Agenda

Electrical Codes

Install & Inspect Overview

Generator & ATS

Panelboards Questions
Receptacles any time via &
Isolated Power the Chat
Lighting Feature

Exit Sign Will answer in

writing by email
Battery Sys after the L&L

1.
2.
3.
4,
S.
6.
/.
3.
9.




Part 1 - Electrical Codes

Different AHJs have different codes

¥ A

CENTERS for MEDICARE & MEDICAID SERVICES

Vv
V" The Joint Commission

Concerned with Concerned with
Design & Installation  Installation & Inspection




Most restrictive code applies

Different AHJs have different codes

O ARTMED I I

\ Your job is tougher than the designers

because you are responsible for

bo’rh install AND inspection

l V' The Joint Commission I

Concerned with
sian & Installation Installation & Inspection




Most restrictive code applies

Different AHJs have different codes

c .f e Beware

V
o] I The Joint Commission

]
CENTERS for MEDICARE & MEDICAID SERVICES Ins pec tion

Dates

Very Restrictive Very Tolerant

Annual =12mo+0d AnnuaAl =12 mo = month
Semi-annual=é6mo +0d Semi-annual=é6 mo 20 d
Quarterly =3mo+0d Quarterly =3mozx10d

Monthly =<31d Monthly = 1/mo



ELECTRICAL SYSTEMS DESIGN FOR HEALTHCARE
MIKE McGANN, PE, LEED AP

= 18 Years MEPT Engineering Consulting
= 10 Years Electrical Contracting

= 5 Years MSOE AE Adjunct Professor
; . - Engineering
| Let’s clarify codes described in ( - Architecture

the Dec L&L slides

= Healthca
glu\‘é}HgATE AU e Dt Lyl

By CONSULTING ENGINEERS




GOVERNING CODES

NEC, What We Use For
Buildings

] _NFPA70 [

I Chapter SPS 316 :

ELECTRICAL

Published under . 3593, Wis Stats, by the Legisiative Reference Burean

SAFETY AND PROFESSIONAL SERVICES

For INSTALLATION

Utilities Have Their Own Rules

'% WISCONSIN STATE LEGISIATURE

HOME SENATE ASSEMBLY COMMITTEES SERVICE AGENCISEEE

-
1 Chapter PSC 113 |
SERVIC = mn mn mn = = mm = -lnLITIES

Sebckapter | — Gemeral

Applicatinn of rule
Defuution

Satchaprer [ VMaeall Sarvies Keog

General requutwmens
Relocation of poles




GOVERNING coDes | For INSTALLATION, CA7S

& INSPECTION i ot
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\ W/ The Joint Commission

NFPA 70 =2 'T"Y“TTT'TTYYYTT‘

l-ACILIleS CODh
HANDBOOK
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Points to
NFPA 70,99 & 110

Design Design &  Generator Design

Put




GOVERNING CODES

C7S

CENTERS fov MEDVCARE & MEDYCAID SERVICES

Art. 517

repeated in 2

W/ The Joint Commission

Chap 6

N7 2011

" Design
(usually defer to 2017)

“NFPA 99
2012 Edition

HEALTH CARE

FACILITIES CODE
HANDBOOK

added normal == Also repeats
some generator

-
& en:'ergency ol requirements 2
requirements | — -

Also contains

-_— 4

Design &  Generator Design
Inspection & Inspection







2012 Fdittem

HEALTH CARE
FACILITIES CODE
HANDBOOK

Normal

Sys
6.3

'ELECT RICAL DISTRIBUTION SYSTEM
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Emergency
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surveyors

look for in the

electrical
system

¥ A

CENTERS for MEDICARE & MEDICAID SERVICES

1.7
/' The Joint Commission

15



ELECTRICAL SYSTEMS DESIGN FOR HEALTHCARE
MIKE McGANN, PE, LEED AP

Review the Dec 2019 L&L
slides & Comment on:

* Installation checkpoints
looked at by CMS, DQA, TJC

* Inspection checkpoints
ING & looked at by CMS, DQA, TIC

) IR
/DU ATEAU

LTING ENGINEERS

i
I
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O
cn
=




METERING

=
Bee#]

Rarely looked at by AHJs




MAIN SWITCH GEAR MSG — LOW VOLTAGE SWITCH GEAR

.

Switch Gear
« 2,000 Amp through 6,000 Amp

« High quality product

» Circuit breakers in front

» Circuit Breakers removable for
service

» Bussing in the middle

« Cable access in the rear

Typ AHJ Installation Checkpoints
e Clearances

Cleanliness
Breaker Labels
Room Rating
Exit Hardware

» Clearance front and back == | r |

Typ AHJ Inspection Checkpoints
* None




N SWITCH BOARD MSB — Low Voltage Switch Board

Typ AHJ Installation Checkpoints
e (Clearances

* (Cleanliness
 Breaker Labels
* Room Rating
 Exit Hardware

Typ AHJ Inspection Checkpoints
* None

—enwmrrv-l—eusﬂ"—rerrm—
» Bussing in the back

» Cable access top/bottom
« Clearance front only




BRANCH PANELBOARD AND SMALL TRANSFORMER

| Typ AHJ Installation Checkpoints
e (Clearances

Lighti .

e e Panel Directory

Panel
Qutlets

= Majority of the breakers will be
20A/1PA branch Panelboard is for
distribution of small sized loads




LOAD CENTER

Not in Healthcare

Load Center

= Typically 60amp, 100Amp
= Residential Grade
= Available at

- Home Depot

- Lowe’s

- Fleet Farm




POWER PANELBOARD

.'i- =

Typ AHJ Installation Checkpoints
e (Clearances

* Panel Directory

— e U GV A s DM NSNS A

Typ AHJ Inspection Checkpoints

Pane
Molory

e C(Clearances
* C(Cleanliness

e

* Panel Directory

P ———-

(more later)

» Circuit breakers are typically up to
50% of the main bus size




DIESEL GENERATORS

Indoor

Typ AHJ Installation Checkpoints
e Remote Panel

* Emerg Stop
* Emerg Lighting

(more later)

Typ AHJ Inspection Checkpoints
 Weekly Inspection
* Monthly Exercise

* 3 yrkExercise
(more later)

T’

Outdoor, Level 3
Sound Enclosure




AUTOMATIC TRANSFER SWITCHES OPEN TRANSITION

Typ AHJ Installation Checkpoints
« A ‘break-before-make’ tra * Rarely looked at

« When the normal source = ; 1 .
will be interrupted while t|  1¥R.AHJ Inspection Checkpoints

transferred * Monthly Exercise
« When the normal source | y Cool-down Setting

restored, the power will b ° Annual |nspecti0n
the loads will be transferr
(more later)

normal source




Typ AHJ Installation Checkpoints
 Rarely Looked at

(A) Illumination means of egress
(B) Exit Signs
(C) Alarm & Alerting Systems

= Smoke control

= Kitchen hood supply/exhaust
= Supply Exhaust for important loads listed in NEC

(D) Communication Systems Dry Type

D 75 kVA
~
i 2oaw1zov

IIE

= Where used for issuing instructions during emergency situations.

(E) Generator Set Locations
= Task Illumination, Batt Packs, outlets at Generator and ATS

(F) Generator Set Accessories Panel
« Fuel Pumps, Fans, louvers, controls....... Outlets

3




Typ AHIJ Installation Checkpoints

Rarely Looked at

(A) Task illumination, fixed equipment, selected
receptacles, and special power circuits serving f
1. Critical Care ( Category 1) spaces that utilize anesthetizing g
2. Isolated power systems in special environments

3. Patient care spaces:
Infant Nurseries
Medication preparation areas
Pharmacy Dispensing areas
Selected acute nursing areas
Psychiatric bed areas ( omit receptacles )
Ward treatment rooms
Nurse stations
Additional specialized task illumination and receptacles.....
Nurse Call systems
Blood, bone, and tissue banks
Telephone and data equipment rooms and closets
Task Illumination and receptacles for ....Many Departments.....

Additional task illumination, receptacles, and selected power circuits

= ™ - =~ r = L

DN B

Dry Type
P Do D 75 kKVA
N 480V
| - 208Y/120V
Panel
Lighting

Outlets




ISOLATED POWER SYSTEMS Typ AHJ Installation Checkpoints

NEPA 99, 6.3.2.6 . Rarely Looked at

NFPA 99 operating rooms = wet procedure rooms —
= Isolated power systems Typ AHJ Inspection Checkpoints

=« Ungrounded system
» Alarms to notify medical staff of fault >0.005 amps or . Monthly Test
* Annual Inspections

= Line isolation monitor 'LIM’

= Grounding

=« Monthly and annual testing

» Xhhw insulation on wires

=« DONT FORGET THE LASER/X-ray !




i

UPS  NFPA 111-2010

Typ AHJ Installation Checkpoints
* Rarely Looked at

A unit consisting of the

following components:

» AC to DC Converter (rectifier)

» DC bus with backup battery
system

» DC to AC Converter (inverter)

= Solid-state bypass switch

« Maintenance bypass switch Flywheel:

« A mass rotating around an
axis (the motor generator
rotor) by the use of
magnets in a vacuum

» Designed to provide back
up power when the normal
source is lost




EQUIPMENT NFPA 99, 6.4.2.5

| Typ AHJ Installation Checkpoints
i :

 Rarely Looked at

(A) Equipment for Delayed Automatic Connection ;
Central Suction

=
= Sump Pumps
= Medical Air
= Smoke control
= Kitchen hood supply/exhaust
= Supply Exhaust for important loads listed in NEC
(B) Equipment for Delayed Automatic or Manual Connection 0 B Dry Type
= Heating equipment for OR, labor, recover, ICU, coronary care fﬁ\ Zg :&/A
= Important loads listed in NEC 208Y/120V
(C) AC Equipment for Nondelayed Automatic Connection
= Generator Accessories Panel
Equipment
Lighting
Outlets




SECONDARY SELECTIVE- MAIN TIE MAIN

USS/A1
4,000Amp
480Y/277 Volt

SWITCHGEAR
POWER CIRCUIT
BREAKERS

NFPA 99,6.4.2.1.2

Typ AHJ Installation Checkpoints

o * Rarely Looked at
----- <: Typ AHJ Inspection Checkpoints
g Ty * None
S USS/B1
| /ATS\ 4,000Amp
o LP wI e 480Y/277 Volt
ﬁ;\ : i : ? T _\ - )f ;’f Jf i\ SWITCHGEAR
) ) 7 ) gg&exnﬁglsgcu”
Uyl A




PRIMARY SELECTIVE

NFPA 99,6.4.2.1.2

SG/MV
1,200Amp
13.8Y/8.0kV

U l‘\

N

Typ AHJ Installation Checkpoints
 Rarely Looked at

lc

Typ AHJ Inspection Checkpoints
* None

NG ::}Q-——ATS- »[ ] ne

I~ USS 8

Usss2




Electrical Sys Inspections

Agenda

Electrical Codes
Install & Inspect Overview

Ask Questions
Panelboards any time Ve R
Receptacles the Chat
Isolated Power Feature
Lighting
Exit Sign Will answer in

writing by email

Battery Sys after the L&L




Part 3 — Generators - Detailed

‘| Installation & |-

Inspection ' 7AY

C h ecC k p (9 i 1] t S CENTERS for MEDICARE & MEDICAID SERVICES

Used by AHJ |. =




Regulations

Art 517

Wis Constr = (healthcare)

Track

National Electrical Code’

Borrowed language

o NEPA 99
12 tofika 2013 Editinn
NFPA LIFE HEALTH CARE S
License, > 101 SAFETY .
Funding &
Accreditation
Tracks

© 2019 LLSC 34



TJC Regulations

Environment of Care

ESSENTIALS

FOR HEALTH CARE

r K-a—o-—-—

[y —
o re

“

S

LMERGENCY MANAGEMENT
ENVIBONMENT OF CARE
CQUIPMENT MANAGEMENY
LIFE SAFETY

N .
A

=

LA Rt o K
- -

e & -t
. qfP | 5
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Y
o
St 7
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Ny Y

PP The Joint Commission

Requirements are Primarily the

Same as NFPA

EC.02.05.01 — Risk Management

EC.02.05.03 — EMERGENCY SYS

EP.02.05.05 — SYS MAINTENANCE

EC.02.05.07 — ELECTRICAL MAINT.

EM.02.02.09 — EMERG OP PLAN

LS.02.01.20 — MEANS OF EGRESS




Regulations

EMERGENCY GENERATOR rules

Found in At least 11 Locations

LSC 18.2.9.2 — Emergency Lighting per 99

LSC 7.9.2.4 - Lighting Gen per 110

LSC 18.2.10.5 — Emerg Lite & Signs on LS branch

LSC 18.5.1.2 — Alarm, Comm, Gen Lite per 99

LSC 18.5.1.3 — Life Support per 99

LSC 7.2.3.12 - EPSS Gen Fuel, Rating, HVAC

LSC9.1.3.1- Gen Set per 110

LSC 9.1.3.2 — Gen monitor by FA

99, 6.4.1.1.6.1 — EPSS Gen Set classed per 110

10. 99, 6.4.4.1.1.3 — Gen Set Install & Maint per 110
11. 110 entire Standard - Gen Set Install & Maint

1.
2.
3.
4.
5.
6.
7.
8.
9.

36



Section 6.4.3—Performance Criteria & Testing Covers EES Type 1

NFPA Regulations

NFPA 99, Chapter 6 — Electrical

performance criteria to assure that the EES is safe and reliable.

Includes:

© 2019 LLSC

Maintenance, inspection and testing of the EES alternate power source,
including generator testing criteria, test conditions, and testing personnel

qualifications

Specific maintenance, inspection and testing requirements are also required
through reference to NFPA 110, Standard for Emergency and Standby Power
Systems

Maintenance & testing of EES circuitry

Record keeping requirements.

37



Different Terms

Often Confused

EPS, EES, EPSS

* EPS = Emergency Power Supply
(generator/ancillary equip, NFPA 110)

NEPA 99

* EES = Essential Electrical Sys
(the Alternate source of power & all distribution
equipment, NFPA 99)

e EPSS = Emerg Power Supply System
(the Alternate source of power & all distribution
equipment-NFPA 110)

2019 LLSC

NFPA 110
Standard for
Emergency
and Standby
Power Systems
2010 Edition.__|

38



Different Terms

Often Confused

Emergency Power Supply

Normal Electrical Sys

Essential Electrical Sys Emerg Power Supply System

39
© 2019 LLSC



Generator Installation

110: Emergency & Standby Power Systems

Chapters:
e 4 —Classification of EPSS
* 5-Generator Requirements
* 6 — Transfer Switching
e 7 —Installation
* 8 —Inspection-Test-Maintenance

Applies to Existing HC via LSC 7.9.2.3

2019 LLSC

40



Batteries

1999:
“ Starting battegiegfor Level 1 installations shall
NOT be of the ntenance-free variety”

5.6.4.5 - Type of Battery. The battery shall be of the nickel-
cadmium or lead-acid type.

A5.6.4.5
NFPA 110 requires that batteries for starting the prime mover be either lead-acid or
nickel cadmium type but does not provide any other specific requirements on the
battery construction. It does not prohibit the use of valve-regulated lead-acid or other
type of “low maintenance” or “maintenance free” batteries for prime mover starting,
provided all requirements in 5.6.4 are met.

© 2019 LLSC 41



Control Panel

5.6.5.1 - A control panel shall be provided and

shall contain the following:
(1) Automatic remote start capability
(2) “Run-off-automatic” switch
(3) Shutdowns as required by 5.6.5.2(3)
(4) Alarms as required by 5.6.5.2(4)
(5) Controls as required by 5.6.5.2(5)

2019 LLSC

NFPA 110
Standard for |

Emegency |
and Standby |
Power Systems |
2010 Edition__|

42



Remote Stop

REMOTE STOP BUTTON

* Located outside generator space

 “Tamper-resistant”

EMERGENCY

GENERATOR STOP

Often Cited

© 2019 LLSC

NFPA 110
Standard for

43



I Gen Inspect-Weekly I

8.4.1 —Q: Are there any regular testing requirements for Remote Shutdown Switches?

A: Yes... sort of. Section 8.4.1 of NFPA 110-2010 says generators including all

least monthly. The term ’ appurtenant components” means accessory
components, and the remote shutoff switch would be included in that. So,
technically, you are required to inspect the remote shutoff switch weekly and
exercise it when the generator is under load.

At least one state agency cited a facility for not testing the switch. It seems to be a ‘ticky-
tack’ finding, but the surveyors are getting tougher because CMS is continuing to crack-
down on Life Safety Code issues.

The bottom line ... NFPA 110-2010 requires it to be inspected weekly and tested monthly

© 2019 LLSC 44



Remote Control Panel

5.6.3 — REMOTE CONTROL & ALARMS:
e Remote, common audible alarm
 Powered by storage battery
* Located outside the EPS service room at a site
observable by staff
» 21 specified indicators/functions

Genset Controller

Rarely Cited

© 2019 LLSC 45




Location & Lighting | e

7.2 — EPS LOCATION:
e Separate room (level 1), 2-hr enclosure
* No other functions in the room
e EPSS not in room with normal power

* Minimize flood potential FIRE BARNIER
‘7 COMPONENTS
s 7
’ ‘ ¥ VT | 2-HOUR AREA SEPARATION WALL
. . i! 11§ :! GA FILE NO. ASW 1000-1005
] e , 2 LAYERS 1"x24" TYPE X GYPSUM
: | ! {1 PANELS INSERTED BETWEEN
$ | i i FLOOR AND CEILING RUNNERS
E | e ”\ WITH STEEL H STUDS
/.3.1 —EPS LIGHTING \ e2lli|=s; 3i4" MIN, AIRSPACE
. < [ =4 MIN. 2X4 STUD WALL WITH BATT
7.3.1 The Level 1 or Level 2 EPS equipment | LN INSULATION
location(s) shall be provided with battery-powered = 12 GYPSUMBOARD
. <A
emergency lighting. = T

This requirement shall not apply to units located Sometimes Cited

outdoors in enclosures that do not include walk-in
access.

© 2019 LLSC 46




Final Testing |

7.13 — ACCEPTANCE TEST

1. Building load test for 1-1/2 hrs
* Cold start via normal power disconnect
 All loads served

2. Full nameplate load test for 2 hrs

3. Cycle Crank test

4. Should invite AHJ

5. Documentation to AHJ

Rarely Cited

47
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lllllllllllll

NEPA 110
Standard for__|

2010 Eqition.__|

4. Generator Inspections = =&

8.1.1 The routine maintenance and operational testing program shall be
based on all of the following:

(1) Manufacturer’s recommendations

arely Cited
(3) Minimum requirements of chap 8, NFPA 110 y

4) The authority having jurisdiction P
(4) y g] ' -
8.2.2 — Manuals, Tools & Parts
Service
* Manuals near Level 1 sys i
* High mortality Parts on-site o
8.3.3 — EPSS Maintenance Program T
* Written schedule I = =
s Written record e N

48
© 2019 LLSC



I Battery Inspections I Frequently Cited

8.3.7 Storage batteries, including electrolyte levels or battery |[&=
voltage, used in connection with systems shall be inspected
weekly and maintained in full compliance with
manufacturer’s specifications.

nternul R=45 .14 w
atedi: 1105
REPLACE

8.3.7.1 Maintenance of lead-acid batteries shall
include the monthly testing and recording of I

electrolyte specific gravity. Battery conductance
testing shall be permitted in lieu ‘ e

49

© 2019 LLSC



Gen Inspect-Weekly I

NEPA 110
Standard for

8.4.1 — Weekly Inspection

* Storage battery condition & electrolyte levels or
battery voltage

* Includes all appurtenant components
* Follow manufacture’s recommendations or those in

Figure A.8.3.1(a) ) )
o Sometimes Cited

© 2019 LLSC 50




Gen Inspect-Weekly |

LLEC Form #4448
Generator WEEKLY Inspections W GENERATOR
Insert Your Logo Here Enter Facility Name Insp ection
GEMERATOR ID¢: Generator Level: Gen KWw: Gen FLA: MDNTH|
Gen Location: Gen Fuel: Gen KVA: Gen volt:
Code Required Weekly Inspection Elements NFPA 110-2010: | Joint Commission :
1. EP== and all appurtenant components must be inspected at no more than 7 dayintervals §8.4.1 EC/02.05.07 EP v
2. Compo nents incwde: (a) Overall Generator; (b} Fued [} Lubrication; [d) cooling; (e) Exhawst; [f) Electrical; (g] Battery EE.4.1 EC/02.05.07 EP 0
3. Battery condition inspected [electrolyte levels or battery woltage), and maintained in full compliance with mir spedfications. 56.3.7 TeOiE
Code Required Continual Compliance
4. Properdyinstructed individuals mu st overzee the routine maintenance and operation al testing program 5E.4.E eDE
5. Replacement parts identified by experience as high mortality items shall be kept in 3 secure location{z) on the premizes EB24 ]
&. Special tools and testing devices neces=ary for routine maintenance shall be available for use when nesded. §E.23 TP
7. Generator Instruction hanueals [Level 1 sys) - Must have 2 sets in 3 secure, convenient location; one s=t near the eguipment, and the o .
otherzet in 3 separate location = rone
4. Oualification Doowmentation S. specizl Tools & Testing Devices
Indicate ko cation stored: Indfiicate bocations stored
5. Replacement Farts 7. Generator Instrection Manuals
Indicate locations stored: Indii cate locations stored: U Se a go 0 d fo rm
a.0vera b. Fuelsy=s €. Lube d.Cooling
[
. 5 5 5 that includes all th
Sloz| B 4 % sl 3 at Inciuaes a e

=] T = & m| _ | & m|, . = = =

= = =3 = 2|3 2Nz Bl g & 2| =

Ex = = 5 z| 2 Fl= 5] 2 g B a 0

Cate of el = EE&E_E Qﬁfaﬂﬁﬁn i t tt
Week Inspector Inspection EE = ZZ |85 2|85 58 518 5 § 8 appur an I ems
Week 1
Week 2
Week 3
Week 4
= w g E
z3nA = 51

© 2019 LLSC




I Gen Exercise - Monthly I

8.4.2 — Monthly Exercise — Diesel Powered
* 30 Minute, Under Load
* Load measured by:
* 30% of Nameplate kW rating, or
* Min exhaust gas temperature, or
* Annual 90 min load bank (8.4.2.3)
(50%-30 min, 75%-60 min)

Sometimes Cited

8.4.2.4 — Monthly Exercise — Nat Gas Powered
* 30 Minute, Under available Load
e Or until water temperature & oil pressure have stabilized

8.4.3 The EPS test shall be initiated by simulating a power outage using the test
switch(es) on the ATSs or by opening a normal breaker.

© 2019 LLSC 52




I Gen Exercise - Monthly I T

NFPA 110
Standard for |
Emergency |
and Standby

8.4.5 Time delays shall be set as follows: - Powssysioms |
(1) Time delay on start: - |
(a) 1 second minimum
(b) 0.5 second minimum for gas turbine units
(2) Time delay on transfer to emergency: no minimum required
(3) Time delay on restoration to normal: 5 minutes minimum
(4) Time delay on shutdown: 5 minutes minimum

Fewer Cites

© 2019 LLSC



ATS - Inspections I I —— :

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

(1) Checking of connections | v |
(2) Inspection or testing for | . o
evidence of overheating and :
excessive contact erosion s
(3) Removal of dust and dirt

(4) Replacement of contacts when

required :
Rarely Cited

© 2019 LLSC 54




I ATS Exercise - Monthly I

8.4.6.1 The monthly test of a transfer switch shall consist
of electrically operating the transfer switch from the
standard position to the alternate position and then a
return to the standard position.

Rarely Cited

© 2019 LLSC

NFPA 110 |
Standard for |
Emergency |
and Standby |
Power Systems__ |
2010 Edition.__|

|
|




|

Gen Exercise - Monthly

|

Page 1

MONTHLY GENERATOR CHECKLIST

Date

MNot Running Checriist

|  Jan

Feb

Mar Apr M ay Jun Jul Aug

| 1282016 I 20242016 | 12:2'J16|

'_2&2-_116' 5206 720 16 | 6212016' 7252016 I AZER2018 |

Ewal

AAB - GENFRATOR EXERCISE - MONTHLY

+ EPS3s, |nn::|ud|ng all appurtenant components

Intewal minimum of 20 days; maximum of 40 days

+ Diesel generator must be exercised for at least 20
min under any of the following load criteria:

> Loading that maintains the minimum exhaust
gas temperatures as recommended by the
manufacturer, or

S Under operating temperature conditions and at
not less than 30% of the EPS nameplate KW
rating, or

> Annual Load Bank (see separate test document)
and exercised monthly under the available load

+ Spark-ignited generator (ie. Natural gas/propane)
must be exercised for at least 20 min under any of
the following 2 load criteria:

o Available EPSSE Load or
o Until the water temperature and the oil pressure
have stabilized

+ Operation Test shall be initiated by simulating a
power outage by either:

¥ Using the test switch({es) on the ATSs, or

> By opening a normal breaker

o Load tests of generator sets shall include
complete cold starts

+ Battery Electrolyte Condition - Monthly, Must either
a). measure & record spec gravity of each cell, or b).
FPerform battery conductance testing

+ Transfer Switch Test - Must operate every
automatic and manual transfer switch each month.
Transfer shall consist of electrically operating the
transfer switch from the standard position to the
alternate position and then a return to the standard
position

© 2019 LLSC

| |
Radiator Restrictions Mone Mone Mone Mone MNone Mone Mone MNone [ |
Air Cleaner ok ok ok ok ok ok ok ok
Fuel Level s 518 5a s 518 5a 112 A4
Coolant Level ok ok ok ok ok ok ok ok
il Level ok ok ok ok ok ok ok ok
Check fan belt ok ok ok ok ok ok ok ok
Operator doing test I It I gt dp it It Jt
Mo pwr ta pwr trfer (sec 1 1 G 1 1 1 1 1
Running Checklist
il Pressure 59 G0 60 G0 54 59 54 54
Coolant Temperature 181 180 180 180 180 180 180 180
Battery Charge 141 141 141 141 141 141 141 141
Hour Meter Start 70.5 71.5 727 74.4 757 76.9 7 78.9
Hour Meter Stop 71.5 T2.7 74.4 785.7 76.9 78 78.9 80.1
10 minute cool down Y es Yes Yes Yes Yes Yes Yes ¥ es
il Leaks Mone MNone Mone MHone MNone MHone MHone Nnne
Coolant Leaks Mone i i i i
Fuel Leaks Mone
Unusual vibrations Mone U g d f
Unusual noises Mone Se a oo orm
Unusual exhaust Mone °
VOLTASE, that includes all the

L2 208 .

L3 208
code checkpoints

L1 203

L2 228 225 240 213 258 228

L3 243 21 212 210 223 253 203 246
Aweroge Volage 208 2332 208 208 322 208 207 6687 207 667 208 205 332
Average Amps 235 220 211 18 218 282 ===} 260
R unning Capacity { %) 2596 A0% 7% 28% 25% 4556 259% 4556
Mote: Generstor must be running 230% capacity. {awe. volts xave samps x 1. 72 =W / 1000 / 208} = %% capacity
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+ Must have a minium & minute Time delay on shut-

down (Cool-Down)




| Gen Exercise - Monthly

MONTHLY GENERATOR CHECKLIST

Page 1

@)

AAB - GENERATOR EXERCISE - MONTHLY

+ EP323s, including all appurtenant components,
shall be exercised under load at least monthly; Test
Interval - minimum of 20 days; maximum of 40 days

(@]

+ Diesel generator must be exercised for
min under any of the following load g

mum exhaust
mended by the

> Loading that maintains the
gas temperatures as r
manufacturer, or

> Annual Load Bank (see separate test document)
and exercised monthly under the available load

+ Spark-ignited generator (ie. Natural gas/propane)
must be exercised for at least 20 min under any of
the following 2 load criteria:

o Available EPSSE Load or
o Until the water temperature and the oil pressure
have stabilized

+ Operation Test shall be initiated by simulating a
power outage by either:

¥ Using the test switch({es) on the ATSs, or

> By opening a normal breaker

o Load tests of generator sets shall include
complete cold starts

+ Battery Electrolyte Condition - Monthly, Must either
a). measure & record spec gravity of each cell, or b).
FPerform battery conductance testing

Jan Feb Mar Apr M ay Jun Jul Aug
Date 12a201E | 2earatE | 2420 16 | A2A2016 | 5026 /20 16 | B2 12016 | 72520 168 | AZEZ01E6 | El
MNot Running Checklist
Radiator Restrictions Mone MNone Mone MHone MNone Mone MHone Mone
Air Cleaner ok ok ok ok ok ok ok
Fuel Level s 518 5a s 518 5a 112
Coolant Level ok ok ok ok ok ok ok
il Level ok ok ok ok ok ok ok
Check fan belt ok ok ok ok ok ok ok
Operator doing test I It I gt dp it It
Mo pwr ta pwr trfer (sec 1 1 G 1 1 1 1
Running Checklist
il Pressure 59 G0 60 G0 54 59 54
Coolant Temperature 181 180 180 180 180 180 180
Hour Meter Start 70.5 71.5 727 74.4 757 76.9 7
Hour Meter Stop 71.5 T2.7 74.4 78.7 76.9 78 78.9 80.1
il Leaks Mone MNone Mone MHone MNone MHone MHone Mone
Coolant Leaks Mone MNone Mone Mone Mone Mone Mone MNone
Fuel Leaks Mone MHone MHone MHone MNone MHone MHone Mone
Unusual vibrations Mone MNone Mone MHone MNone Mone MHone Mone
Unusual noises Mone MNone Mone MNone MNone Mone MNone Mone
Unusual exhaust Mone Mone Mone Mone Mone rMone Mone Mone
VOLTAGE
L1 209 208 209 208 208 208 208 208
L2 208 208 208 208 207 207 208 208
L3 208 208 208 208 208 208 208 209
*AMPS
L1 203 220 195 208 219 275 238 265
L2 228 248 225 240 213 258 228 270
L3 243 21 212 210 223 253 203 246
Aweroge Volage 208 2332 208 208 322 208 207 6687 207 667 208 205 332
Average Amps 235 220 211 18 218 282 ===} 260
R unning Capacity { %) 2596 A0% 7% 28% 25% 4556 259% 4556

+ Transfer Switch Test - Must operate every
automatic and manual transfer switch each month.
Transfer shall consist of electrically operating the
transfer switch from the standard position to the
alternate position and then a return to the standard
position

Mote: Genergtor must b2 running 30% capacity.

© 2019 LLSC

[ave. vols xave amps x 1.72="W /1000 / 208) = % capacity

+ Must have a minium & minute Time delay on shut-

down (Cool-Down)

57
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MONTHLY GENERATOR CHECKLIST pdalll 44D - GENERATOR EXERCISE - MONTHLY
+ EP323s, including all appurtenant components,
Jan Feb Mar #pr M ay Jun Jul Aug shall be exercised under load at least monthly; Test
Da_te _123.2_11.5. 20242018 | 3242016 | APRDIE | 5206 20 18 | B2 12018 | 72502018 | APE2018 | E] c Interval - minimum of 20 days: maximum of 40 days
Not RLIHI"IIHQ t_:her:,kllst + Diesel generator must be exercised for at least 20
Radiator Restrictions Mone MNone Mone Mone Mone Mone Mone MNone C min under any of the following load criteria:
Air Cleaner ok ok ok ok ok ok ok ok - - — — -
> Loading that maintains the minimum exhaust
Fuel Level 8 518 8 8 518 8 12 4 gas temperatures as recommended by the
Coolant Level ok ok ok ok ok ok ok ok manufacturer or
il Level ok ok ok ok ok ok ok ok s Under ope - - at
Check fan belt ok ok ok ok ok ok ok ok C not less thar] 30% of the EPS nameplate kKW
Operator doing test i jt i o dp jt i jt rating, or
No pwr_ to mwtrfer(_sec: 1 1 6 1 1 1 1 1 ad Bank (see separate test document)
E'll-llgrnlng Checklist =5 =5 50 =5 = = = = cised monthly under the available load
i essure — -
Coolant Temperaiure 181 180 180 180 180 180 180 180 | S V. b':'g:;‘fcfsiz”firraatfIre[;es;t”;antﬂrz?r: ﬂi?:r”;ﬂa’;‘:}
Battery Charge 141 141 141 141 141 141 141 141 | | e follawing 2 load criteria ¥
Hour Meter Start 70.5 71.5 T27 74.4 757 76.9 7a 78.9 = — -ﬂwailabIE?EF'SS Load m‘
Hour Meter Stop 71.5 T2.7 74.4 5.7 76.9 78 78.9 | | o ) )
10 minute cool down Yes Yes Yes Yes Yes Yes Yes a;fr;tléttgsi::ztjrtemperature andthe oil pressure
Oil Leaks Mone MHone Mone Mone rMHone Mone Mone - — . -
Coolant Leaks Mone MHone Mone MHone MHone Mone MHone 45‘5::?::‘?: ‘I;et;st 2::;?2:9 iniiated by simulating a
Fuel Leaks Mone Mone Mone MHone Mone MHone MHone B 5 Lisin tr?e teyst swit&h[es}on the ATSs or
Unusual vibrations Mone MNone Mone Mone MNone Mone Mone Mone N B Ggemn o normal breaker ' '
Unusual noises Mone Mone Mone Mone Mone Mone Mo MNone - Loyadptestsgof enerator =ets shall include
Unusual exhaust Mone Mone Mone Mone Mone Mone ne Mone c:o;r'nplete cold ste?rts
VOLTAGE — -
« Battery Electrolyte Condition - Monthly, Must either
t; ggg ggg ggg 383 ggg 20 ggg ggg a). measure & record spec gravity of each cell, or b).
= o508 S08 08 S08 05 0g e 09 Perform battery conductance testing
A PSS + Transfer Switch Test - Must operate every
' automatic and manual transfer switch each month.
t;_ Ezgg gig gg ggg I = g;g £§ g?g Transfer shall consist of electrically operating the
= —— — —— —— —— — —— — transfer switch from the standard position to the
(e age Voliege =08 250 oo =08 220 =05 - e oo B ] =05 200 : alterr?ate position and then a return to the standard
[Aweraqge Amos 225 230 211 218 218 e ) 2650 position
L = = e ] + Must have a minium 5 minute Time delay on shut-
Mote: Generator must be runnirl 20% capacity. {ave. vols xave amps x 1.72=""W /1000 / 208} = % capacity I down (Cool-Down) 58
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MONTHLY GENERATOR CHECKLIST gl 4AB - GENERATOR EXERCISE - MONTHLY
+ EPS5s, including all appurtenant components,
Jan Feb Mar Apr M ay Jun Jul Aug ; ;
Diat e 1282016 25242018 | 32420 16 I A2A2016 I 5526720 16 | B2 12018 I 725520 18 I 22016 | 9 c ;Sr:a” tIIE ex}ermsed UPEdnerdloac.l at Ie-aSt mor:—tEIDYIdTESt
Not Running Checklist nterval - minimum o ays; maximum o ays
Radiator Restrictions Mone Mone Mone Mone Mone Mone Mone Mone c +|;)|esed| generator must be. exerc'sequ.a_“eaStgu
Al Cleaner ok ok ok ok e ok . ok min under any of the following load criteria:
Fuel Level ] 5/a 55 ] ] =5 12 ETE o Loading that maintains the minimum exhaust
Coolant Level ok ak ok ok ok ok ok ok gas temperatures as recommended by the
Oil Level ok ok ok ok ok ok ok ok manufacturer, or .
Check fan belt ok ok ok ok ok ok ok ok b Under operating temperature conditions and at
Dperator doing test it it it oW o it T it c not less than 20% of the EPS nameplate kKW
Mo pwr to pwr trfer (sec] 1 1 5 A i 1 1 1 rating, or
Runnina Checklist > Annual Load Bank (see separate test document)
ol F'Tessﬁre =5 50 =0 50 =5 =5 =5 =5 and exercised monthly under the available load
Coolant Temperature 181 180 180 180 180 180 180 180 | + Spark-ignited generator (ie. Natural gas/propane)
Battery Charge 941 141 941 341 141 941 141 141 I must be exercised for at least 20 min under any of
Hour Meter Sta 70.5 715 | 727 744 | 757 76.9 78 729 | | the following 2 load criteria:
Hour Meter Sto 715 | 727 | 744 | 757 | 76.9 78 78.9 | =01 | | ¢ Awailable EPSS Load or _
10 minute cool VW es Yes W es Ves Yes Yes Ves Yes | o Until the water temperature and the oil pressure
Oil Leaks o = "mw%
Coolant Leaks Mone Mone Mone Mone Mone Mone Mone Mone rrawoginitiated by simulating a
Fuel Leaks Mone | Mone | Mone | Mone | Mone | Mone | Mone | Mone X |power outage by either:
Unusual vibrations Mone Mone Mone Mone Mone Mone Mone | Mone ¢ Using the test switch(es) on the ATSs, or
Unusual noises Mone | Mone | Mone | Mone | Mone | Mone | Mone | Mone > By opening 3 narmal breaker
Unusual exhaust Mone | Mone | Mone | Mone | MNone | Mone | MNone | Mone  Load ator sets shall include
VOLTAGE X completg cold starts
L1 209 202 209 208 208 208 208 208 + Battery Electrolyte Condition - Manthly, Must eithier
L=z 208 208 208 208 207 207 208 208 a). measure & record spec gravity of each cell, or b).
L= 208 202 208 208 208 08 08 =00 Perform battery conductance testing
=M MPS + Transfer Switch Test - Must operate every
L1 203 290 195 208 10 o7 o35 265 automatic and manual transfer switch each month.
L= ] A5 ] A0 13 e ol 70 Transfer shall consist of electrically operating the
L= 243 = 2 =10 >33 253 03 245 transfer switch from the standard position to the
Aver age Voltage ] 208 208 233 208 076887 207 867 08 208 233 alternate position and then a return to the standard
Average Amps 225 220 211 219 218 282 223 280 position
R unning Sapacity {34 _35% 20% =T 8% ok B i, Bk 5% + Must have a minium 5 minute Time delay on shut-
K ME(:@EQ?;'l%T?Q(TLEt be running 230% capacity. {ave. vols xave amps x 1. 73 ="W /1000 / 208) = % capsacity down (Cool-Down) 59




I Gen Exercise - Monthly I Page 1

MONTHLY GENERATOR CHECKLIST pdalll 44D - GENERATOR EXERCISE - MONTHLY
+ EP323s, including all appurtenant components,
Jan Feb Mar Apr M ay Jun Jul Aug ; .
shall be exercised under load at least monthly; Test
Not Runia:rfg checm;;:mm 2242016 | 2420 16 | AZAP01E | 526 20 16 | B2 172016 | 72502016 | A2E20168 | E] c Interval - minimum of 20 days: maximum of 40 days
— + Diesel generator must be exercised for at least 20
Eﬁcﬁi:?;grrgfs‘trlc‘tlﬂns NSEE Ng:{‘le NSEE Ngze Ngze NSEE Ng;‘le NSEE C min under any of the following load criteria:
-Fuel Level =] 5/a =) =] 5/a =) 1= ETEY > Loading that maintains the minimum exhaust
Coolant Level ok ok ok ok ok ok ok ok gas temperatures as recommended by the
Oil Level ok ok ok ok ok ok ok ok manufacturer, or .
Check fan belt ak ok ok ak ok ok ok ok S Under operating temperature conditions and at
Operator doing test [ it [ oW dp it T it c not less than 30% of the EPS nameplate KW
Mo pwr to pwr trfer (sec] 1 1 5 1 i 1 1 1 rating, or
R — Checklist > Annual Load Bank (see separate test document)
|C]'ll-llr:'11'nlng | =5 I =0 | =5 I 55 I =5 I =5 I 55 I =5 I and exercised monthly under the available load
i essure — -
[Coolant Temperature | 181 | 180 [ 180 | 180 [ 180 | 180 | 180 [ 180 | + Spark-ignited generator (ie. Natural gas/propane)

must be exercised for at least 20 min under any of

I||:|aner:.r‘ rarge - R
= Lo ESE the following 2 load criteria:

T | i | T | T | T | i | el |I_

Hour Meter Sto Ta.4 75.7 76.9 78 76.0 BO.1 » Awailable EPSS Load or _
30 minute cool o Yes Yes Yes Yes VoS > Until the water temperature and the oil pressure
Ol Leaks Mone | Mone | Mo ane Mone | Mone Mone | Mone have stabilized
Coolant Leaks . Mone Mone Mone rone Mone Mone Mone + Operation Test shall be initiated by simulating a
Fuel Leaks Mone | Mone | Mone | Mane Mone | Mone | Mone X |power outage by either:
Unusual vibrations Mone | Mone | Mone | MNone | Mone Mone | Mone » Using the test switch(es} on the ATSs, or
Unusual noises rMone rone rMone Mone rone Mone Mone > By opening a normal breaker i
Unusual exhaust Mone Mone Mone Mone Mone Mone Mone » Loadtests of generator sets shall include
YWOLTAGE complete cold starts
L1 200 208 209 203 08 508 =08 =08 atiery Electrolyie Gondimon JMonthly, Must either
L= 208 208 208 208 207 207 08 208 X " T S oo en It}r’ of each cell, or ).
L= 208 202 203 509 S09 508 09 509 Perform battery conductance testing
*AMPS + Transfer Switch Test - Must operate every
L1 203 Zo0 445 508 510 575 T SEE automatic and manual transfer switch each month.
L= 2328 248 295 240 >3 ] rge] 70 Transfer shall consist of electrically operating the
5 e 559 1o =10 553 5ES 503 A5 transfer switch from the standard position to the
Awverage Voltage 208 333 208 208.333 208 20768687 207 .867 208 05 333 alternate position and then a return to the standard
Pverage Amps 225 220 Z11 =18 Z18 262 == 260 position
R unning Capaciy {36 ] <0% 379 25% 25 % 4535 2% 455 + Must have a minium 5 minute Time delay on shut-

Mote: Generstor must be running 230% capacity. {awe. volts xave samps x 1. 72 =W / 1000 / 208} = %% capacity down (Cool-Down)
© 2019 L1SC ﬂ




I Gen Exercise - Monthly I Page 1

MONTHLY GENERATOR CHECKLIST gl 4AB - GENERATOR EXERCISE - MONTHLY
+ EPS5s, including all appurtenant components,
Jan Feb Mar Apr M ay Jun Jul Aug ; ;
Date 12aa0lE | 2earals | 2420 16 | AZAP01E | 526 20 16 | B2 172016 | 72502016 | A2E20168 | E] c ;5!‘:3” ble EKEEFCISEU ”:;;:jmaq atle.aSt mor:.tzlg'dTESt
Not Running Checklist nterval - minimum o ays; maximum o ays
Radiator Restrictions Mone Mone Mone Mone Mone Mone Mone Mone c +|;)|esed| generator must be. exerc'sequ.a_“eaStgu
Al Cleaner ok ok ok ok e ok . ok min under any of the following load criteria:
Fuel Level ] 5/a 55 ] ] =5 12 ETE o Loading that maintains the minimum exhaust
Coolant Level ok ak ok ok ok ok ok ok gas temperatures as recommended by the
Oil Level ok ok ok ok ok ok ok ok manufacturer, or .
Check fan belt ok ok ok ok ok ok ok ok b Under operating temperature conditions and at
Dperator doing test it it it oW o it T it c not less than 30% of the EPS nameplate KW
Mo pwr to pwr trfer (sec] 1 1 5 A i 1 1 1 rating, or
Runnina Checklist > Annual Load Bank (see separate test document)
ol F'Tessﬁre =5 50 =0 50 =5 =5 =5 =5 and exercised monthly under the available load
Coolant Temperature 181 180 180 180 180 180 180 180 + Spark-ignited generator (ie. Natural gas/propane)
Battery Charge 941 141 941 341 141 941 141 141 must be exercised for at least 20 min under any of
Hour Meter Sta 70.5 715 | 727 744 | 757 76.9 78 78.9 the following 2 load criteria:
Hour Meter Sto 715 | 727 | 744 | 757 | 76.9 78 78.9 | B80.1 ¢ Awailable EPSS Load or _
10 minute cool e Yes W es Ves Yes Yes Ves Yes o Until the_watertemperature and the oil pressure
Ol Leaks Mone | Mone | Mone | Mone | Mone | Mone | Mone have stabilized ___ i :
Coolant Leaks . Mone Mone Moneg Mone Mone Mone | Mone + Operation Test shall be initiated by simulating a
Fuel Leaks Mone | Mone Mone | Mone | Mone | Mone | Mone X |power outage by either:
Unusual vibrations Mone Mone Mone Mone Mone Mone | Mone ¢ Using the test switch(es) on the ATSs, or
Unusual noises Mone | Mone | Mone | Mone Mone | Mone | Mone > By opening 3 narmal breaker
Unusual exhaust Mone | Mone | Mone | Mone | Mone Mone | Mone * Load tests of generator sets shall include
VOLTAGE X complete cold starts
L1 209 202 209 208 208 208 208 + Battery Electrolyte Condition - Manthly, Must eithier
L=z 208 208 208 208 207 207 208 208 a). measure & record spec gravity of each cell, or b).
L2 202 202 202 202 208 202 208 200 | grce testing
=M MPS .+Transfer Switch Test JMust operate every
L1 203 290 195 208 10 o7 o35 265 X automatic and manual transfer switch each month.
L= ] A5 ] A0 13 e ol 70 Transfer shall consist of electrically operating the
L= 243 = 2 =10 >33 253 03 245 transfer switch from the standard position to the
Aver age Voltage ] 208 208 233 208 076887 207 867 08 208 233 alternate position and then a return to the standard
Average Amps 225 220 211 219 218 282 223 280 position
Running Capacity {3 2596 40% 3756 25% 35% 4586 39% 4556 + Must have a minium & minute Time delay on shut-
Mote: Generstor must be running 230% capacity. {awe. volts xave samps x 1. 72 =W / 1000 / 208} = %% capacity

©2019 LLSC down (Cool-Down) ﬁ]
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MONTHLY GENERATOR CHECKLIST pdalll 44D - GENERATOR EXERCISE - MONTHLY
+ EP323s, including all appurtenant components,
Jan Feb Mar Apr M ay Jun Jul Aug ; .
shall be exercised under load at least monthly; Test
- Runia:rfg checm;;:mm 2ram0mE | vaeis | awasois | seemots | ezveois | seseots | azesois | a c Interval - minimum of 20 days: maximum ofd-DYda\_.-'S
— + Diesel generator must be exercised for at least 20
Eﬁcﬁi:?;grrgfs‘trlc‘tlﬂns NSEE Ng:{‘le NSEE Ngze Ngze NSEE Ng;‘le NSEE C min under any of the following load criteria:
-Fuel Level =] 5/a =) =] 5/a =) 1= ETEY > Loading that maintains the minimum exhaust
Coolant Level ok ok ok ok ok ok ok ok gas temperatures as recommended by the
Oil Level ok ok ok ok ok ok ok ok manufacturer, or .
Check fan belt ak ok ok ak ok ok ok ok S Under operating temperature conditions and at
Operator doing test [ it [ oW dp it T it c not less than 30% of the EPS nameplate KW
Mo pwr ta pwr trfer (sec 1 il 5] 1 il 1 1 1 [atmg. ar
R — Ch Klist > Annual Load Bank (see separate test document)
C]'ll-llgrnlng eckiis =5 =0 =5 55 =5 =5 55 =5 and exercised monthly under the available load
i 2ssure
Coolant Temperature 151 180 180 180 180 180 180 180 + Spark-ignited generator (ie. Natural gas/propane)
Battery Charge 941 141 941 341 141 941 141 141 must be exercised for at least 20 min under any of
Hour Meter Start 705 | 715 | 727 | 744 | 757 | 6.9 78 78.9 the following 2 load critera.
o Available EPSSE Load or
e ™ | S——— 1 — i ——— i i i R i i i ——" i e - " .
[10 minute cooldown | Yes | Yes | Yes | ¥Yes | ¥Yes | Yes | ¥Yes | ¥Yes » Until the water temperature and the oil pressure
LA L dfo I U e I IS e 1< e Il e IS e Iduie hEI'-.-'E'.' St_ablllzec' — - -
Coolant Leaks Mone Mone Mone Moneg Mone Mon Mone | Mone + Operation Test shall be initiated by simulating a
Fuel Leaks rone rone raone Mone Mone Maone ore Maone X |power outage by either:
Unusual vibrations rone Maone raone Mone Mone rane Mane / Using the test switch(es) on the ATSs, or
Unusual noises rMone rMone Maone Mone Mone Maone Mone Maone E By opening a normal breaker i
Unusual exhaust Mone | Mone | Mone | Mone Mone | Mone Mone | Ngne ¥ Load tests of generator sets shall include
VOLT AGE \ X complete cold starts
L1 209 208 209 208 208 208 208 08 Y + Battery Electrolyte Condition - Monthly, Must either
= 205 03 205 503 07 o507 03 o035 \ a). measure & record spec gravity of each cell, or b).
L= 08 208 08 208 208 08 08 =00 Perform battery conductance testing
*AMPS Transfer Switch Test - Must operate every
L1 o032 o0 195 208 219 o075 230 265 X a atic and manual transfer switch each month.
L=z e 245 295 =40 13 255 ] 70 shall consist of electrically operating the
L= 247 oo R 210 k] 53 203 245 transfer dch from the standard position to the
Awerage Voltage R =05 o058 S22 =05 SOT.Ee T  oO7 . 6er =05 <] alternate posWNgn and then a return to the standard
Average Amps 225 220 211 19 218 282 223 280 position
R unning Capacity (36 25% 40% I 2E% 259 455 2% 45% + Must have a miniu™ 5 minute Time delay pn shut-
Mote: Generstor must be running 230% capacity. {awe. volts xave samps x 1. 72 =W / 1000 / 208} = %% capacity c u
@ 2010 1 L down (Cool-Down)
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A AADR - GENFRATOR EXERCISE - MONTHIL

Monthly Checklist from Manufacturer

+ EP323s, including all appurtenant components,
shall be exercised under load at least monthly; Test
Interval - minimum of 20 days; maximum of 40 days

@)

Jan | Feb | Mar | Apr [ May [ June [ Jduly + Diesel generator must be exercised for at least 30
Date 12A0168  2/24020168 32420168 ADADOIE 5262016 A212018 7252016 C min under any of the following load criteria:

Additional checks o Loading that maintains the minimum exhaust
Deteriorated Hoses Mone Mone Mone Mone Mone Mone Mone gas temperatures as recommended by the
Exhaust Leaks MNone Mone MNone Mone Mone Mone MNone manufacturer, or
Meters ok Y es Yes Y es Yes Yes Yes Yes S Under operating temperature conditions and at
Inddicator | aminc lita W oo =T~ Wooe =T~ h=1=] WO o h=1=] c no‘_: less than 30% of the EPS nameplate kKW
Batt Cable Conn Ok Ok Ok Ok Ok Ok Ok Ea;«lrr:rglll_lglrLoad Bank (see separate test document)
Battery Fluid Ok _':”{ Ok _':”{ _C”{ Ok _C”{ and exercised monthly under the available load
R T ==y e = T i ;:.-ES.., i :(UE_.SM i ;;..ES.., i :l-r;; i ;;..ES.., < SpariCionited generator (ie. Natural gas/propans)

must be exercised for at least 20 min under any of
the following 2 load criteria:

_ . > Available EPSS Load ar

pw | dp | jt [ ¢ 3 Until the water temperature and the oil pressure
have stabilized

Tools and Part a'-.-'e!
Emergency Lightin Yeas Yes Yes Yes Yes
okl at both elevators
Operator doing test it | it |

+ Operation Test shall be initiated by simulating a
X power outage by either:
¥ Using the test switch({es) on the ATSs, or
> By opening a normal breaker
o Load tests of generator sets shall include

4 THINGS TO FIX ON e e e Monthly, Must either
FORM o & oo =g ity of each cell, ar b).

FPerform battery conductance testing

+ Transfer Switch Test - Must operate every

X automatic and manual transfer switch each month.
Transfer shall consist of electrically operating the
transfer switch from the standard position to the
alternate position and then a return to the standard
position

+ Must have a minium & minute Time delay on shut-
down (Cool-Down)

© 2019 LLSC
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MONTHLY GENERATOR CHECKLIST —eXRERLI0
Jan Feb Mar Apr M ay Jun Jul Aug Sep Ot Mo Dec
Diat e 1282016 25242018 | 32420 16 I A2A2016 I 5526720 16 | B2 12018 I 725520 18 I 22016 | 192018 I 1-J.2:-:|.2J16| 11.]-_12-J16| 12 K27 20 1
MNot Running Checklist
Radiator Restrictions Mone MNone Mone MHone MNone Mone MHone Mone Mone Mone Mone Mone
Air Cleaner ok ok ok ok ok ok ok ok ok ok ok ok
Fuel Level s 518 5a s 518 5a 112 A4 4 A4 A4 A4
Coolant Level ok ok ok ok ok ok ok ok ok ok ok ok
il Level ok ok ok ok ok ok ok ok ok ok ok ok
Check fan belt ok ok ok ok ok ok ok ok ok ok ok ok
Operator doing test It it It W dp it it it it it it it
Mo pwr to pwr trier (sec 1 1 G 1 1 1 1 1 1 1 1 1
Running Checklist
il Pressure - i i i i - i i i i -
Coolant Temperature °
Battery Charge
(Bad forms can get you into trouble)
Hour Meter Stop
10 minute cool down Y es Yes Yes Yes Yes Yes Yes ¥ es
il Leaks Mone MNone Mone MHone MNone MHone MHone Mone MHone Mone Mone MHone
Coolant Leaks Mone MNone Mone Mone Mone Mone Mone MNone Mone MNone Mone Mone
Fuel Leaks Mone MHone MHone MHone MNone MHone MHone Mone MHone Mone MHone MHone
Unusual vibrations Mone MNone Mone MHone MNone Mone MHone Mone Mone Mone Mone Mone
Unusual noises Mone MNone Mone MNone MNone Mone MNone Mone Mone Mone Mone MHone
Unusual exhaust Mone Mone Mone Mone Mone rMone Mone Mone Mone Mone Mone Mone
VOLTAGE
L1 209 208 209 208 208 208 208 208 208 208 208 208
L2 208 208 208 208 207 207 208 208 207 208 208 208
L3 208 208 208 208 208 208 208 209 209 208 208 209
*AMPS
L1 203 220 195 208 219 275 238 265 212 233 204 210
L2 228 248 225 240 213 258 228 270 238 249 203 222
L3 243 21 212 210 223 253 203 246 188 208 215 202
Aweroge Volage 208 2332 208 208 322 208 207 6687 207 667 208 205 332 208 208 208 208 322
Average Amps 235 220 211 18 218 282 ===} 260 2 2320 207 211
R unning Capacity { %) 2596 A0% 7% 28% 25% 4556 259% 4556 27 4006 285 7%
Mote: Generstor must be running 230% capacity. {awe. volts xave samps x 1. 72 =W / 1000 / 208} = %% capacity
@ 2019 ISC
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GEMERATOR MOMTHLY EXERCISE ' 1 EE L TIEL

B ] S Recommended

Mg ter | rforrmagion

Canarafor 10 Ganarator KW FLa: | RaT: MFPA 110-12] L
Gansraor Loc: FhaBs: = | &E 4

Fuel: T Power Factor: TIC ECOZ 0507
| NS PECTOR Mame: [EXCRCISE DATE: EP 4557

PFRIOR TO START O BS ERVA TIOMN S

Chexcdk Bedi Condiion & Termsmon dan punrg., el Pasl] E
Chack Bty Tharges & Rate Jocatesd 2 ATS) rx=z=l0 E

Chescl Beflery Equalize Chamye Fxs0 =a

il Lerwed Rizsssclin Fasl a0

GENERATOR EXERCISE INFO OBSERVATIONS U —

Fror Exenci se s o ) Fasd =aild
Time 1=i ATS Tes=i Bulion Pushed AlA P j"_ . I o Sl —
Tirmer 1=1 ATS Trrskemd Back o MNoanal S P
Tirmer 1w Sonemiior Sl Doan S P Min an esay 51 5 rnim
# Seconds betaeen Pushing Tesi & 1s1ATS Fas=l] a1
Trresfer {U=e siopracsick) Saramicka i 10 mec
Cimcder Marmer of ATS Used to Stari SGen: AT 51 ATEZ LATES aTES vl A0S uosed o sl
Pdai s O 2 AT PTG O Py Y ey ALL ATS mus s ramasmat schmmnl|  Fas0 a0
OPFERATIONA L CHECKS OBSERVATIONS
LaC s TE-ST O o s =aiO
Ol Teermgr: s =alO
Wt Tesmperzume:: Fasd) FailOd
Exiiznsi Toesmpmsrobu me - Fassd FalD
Air sk Lowwer Opened Propedy? Fasl] Failld U d f
Raschiasor Fan Cyclesd O S08E7 Fassd FaiO se a goo Orm
Resnate Armunciator indicates Operagon? Fas =aiO
Geseraior Coniml in “Haso™ Posifon Afes Bun? Fas =aiO

that includes all the

GENERATOR LOAD OBSERVATIDMNS
Wl L1-2 - = = 1713 1000 |= rY
it L2 e BUTES ® P Woks e sSET T g male n; = Hio-was LOAD h k [
S LE Wi, L3-1 | | x-,a |= B c ec -pOInts
IS A = P
Ao | Surnd3) Sowesr sy e ) -\.:ls =zl
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LLS T Foman 4 B2

GEMERATOR MOMTHLY EXERCISE M GENERATOR

B ] o Recommended

Mg ter | rforrmagion

Ganaraor ID: Canara T K LA [ReT: MFPA 110-12] L
Gansraor Loc: FhaBs: = | &E 4
Fusl: | Posmer Facion: TIC ECOZ 507
IS PECTOR M e JEXCRCISE DATL: EF4.56.7
PRIOR TO START 0BS5S ERVA TIOM S Fo rm

-T'W"T‘?T’T  p pm m= pa gz o=

O B5ERWVA TIOMN S

Difference Pass If:

ATS4
W LTS T i by d — " ) O =210
OPFERATIONA L CHECKS
LaC s TE-ST O o s =aiO
Ol Teermgr: s =alO
Wt Tesmperzume:: Fasd) FailOd
Exfrznst Tesnpesraum: s FaO
Air sk Lowwer Opened Propedy? s FaO
Rasciiasor r-\'J.'I:'\g\'_'Ed'D'I'D‘:'? s FaO Use a good form
Flesmate Armunciator lndica es Opesagon 7 Fas =aiO
Geseraior Coniml in “Haso™ Posifon Afes Bun? Fas =aiO

that includes all the
check-points

GENERATOR LOAD OBSERVATIDMNS
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I Gen Exercise - Monthly

TOP PORTION

PRIOR TO START

Check Belt Condition & Tension (fan, pump, alt)

Does Your Form Include?
Battery Measurements
Criteria to Pass
ATS Start & Checks

OBSERV

Check Battery Charger & Rate| (located at ATS) | PassO rai
Measure Battery Electrolyte SGP |£ |'5 |4 |I':' |h ||:|E"L1'E'lr!"r Londustance: I Passld Faild
0il Level Reading Passld Failld

GENERATOR EXERCISE INFO OBSERVATIONS

Differeance

Result”

Frior Exercise:
Time 1st ATS Test Button Pushed
Time 1st ATS Transfered Back to Mormal

Time the Generator Shut Down

# Seconds between Pushing Test & 1st ATS
Transfer (Use stopwatch)

]
at least 20, but = 40

Circle Mame of ATS Used to Start Gen
rMame of any ATS MNOT electrically transferrec

days from prior Passld Failld
!
AMIPM Min at least 30 min Passd rFainld
AN M
AMNPM Min at least 5 min
Passd rFainld
Seconds max 10 sec .
ATS1 ATS2 ATS3 ATS4 (rotate 4TS used to start)

[(ALL ATS must be transferred sach mo I'Ii'l }I Pass[d  Faill

Criteria for Pass

© 2019

LLSC
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I Gen Exercise - Monthly I

Does Your Form Include?

BOTTOM PORTION 30% Load Calc/Measure

Form if don’t have a Kw meter on panel:

GENERATOR LOAD OBSERVATIONS Result”
Avg Amps ¥ AvgWolts = Power Factor = =g root wattto =  Kilo-watt LOAD
Amp L2 Volt, L2-3 o nme g tep 21 of3 ko romwa
Amp L3 Volt, L3-1 x.3 |= B
nameplate kKWW If &4=B = Pass
Avg (Sumd3) Average paz=l 1 Failll

Form if have a Kw meter on panel:

GENERATOR LOAD

30 x Nameplate Kw= | than 30% of
Fow reading on Generator Meter = ) P " |nameplate Kw?

.- __ Kw Pass[ Faill

© 2019 LLSC 68




Generator - Annual I
NFPA 110
Standard for |
Emergency
and Standby |

8.3.8 — Annual Fuel Quality Test i

* Test method per ASTM standards

More Citations in Future

© 2019 LLSC
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I Generator - Annual I

™reTrTr-
NFPA 110

Load Bank duration reduced:
2-Hr = 1-1/2 Hr Run Time
NFPA 110-2010 §8.4.2.3:

e Applies only if use load bank in lieu
of the 30% monthly load

* Applies to diesel generators only

* Only need to load-bank for 1-1/2
hrs rather than 2 hrs

e 30 min at 50% load

e 60 min at 75% load

© 2019 LLSC 70

* Formerly a Categorical Waiver




I Generator — 3-year Exercise I

TS.H* Level 1 EPSS shall be tested at least once within every

36 months.

A849.1 Level | EPSS shall be tested continuously for the du-

ration of its assigned class (see Section 4.2).

A84.9.2 Where the assigned class is greater than 4 hours, it shall
be permitted to terminate the test after 4 continuous hours.

NFPA 110
Standard for |
Emergency |
and Standby |
Power Systems |
2010 Eqition.__|

3Yr

4 Hr

6 The test required n 8.4.9 shall be permitted to be

84.95.1 For a dieselpowered EPS, loading shall be not less
than 30 percent of the nameplate kW rating of the EPS. Asupple-
mental load bank shall be permitted to be used to meet or ex-

ceed the 30 percent requirement.

combined with one of the monthly tests required by 8.4.2 and
one of the annual tests required by 8.4.2.3 as a single test.

17 Where the test required in 8.4.9 1s combined with the
30% fal load bank test, the first 3 hours shall be at not less than

© 2019 LLSC

the minimum loading required by 8.4.9.5 and the remaining
hour shall be at not less than 75 percent of the nameplate kW

rating of the EPS,
30%-> 75%

71



I Generator Breakers - Annual I

8.4.7 EPSS circuit breakers for Level 1 system usage,
including main and feed breakers between the EPS and the
transfer switch load terminals, shall be exercised annually
with the EPS in the “off” position.

1-]

o / / PR Test I-3reakers in this
e - ll ,/o% location

;;I:J"'Cy” wit *‘b_- b | yone
Siecun IR Stroe =" |EPS
Normal

8.4.7.1 Circuit breakers over
600 volts for Level 1 system
usage shall be exercised every
6 months and shall be tested
under simulated overload
conditions every 2 years.

72
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Generator Breakers - Annual I

8.4.7 EPSS circuit breakers for Level 1 system usage,
including main and feed breakers between the EPS and the
transfer switch load terminals, shall be exercised annually
with the EPS in the “off” position.

Fut capecty premary : CEG‘? ——
Main I
oCD I
I I__-—lpowaM( PS)
e
i 5 B 21 |
o | L= EES = EPSS

Many Breakers, Potential Increased Cites N




Electrical Sys Inspections

Agenda

Electrical Codes
Install & Inspect Overview
Generator & ATS

Ask Questions
any time via 5 .
Receptacles the Chat

Isolated Power Feature

Lighting
Exit Sign Will answer in

Battery Sys writing by email
after the L&L




/ Part 4 — Panelboard Inspection
cars

Concerned with Installation &
Inspection

\_

75



BRANCH PANELBOARD AND SMALL TRANSFORMER

Panel
Lighting
S 'i‘l
” " Routine Inspections

are NOT mandatory

But, you must
ALWAYS be
compliant

Typ AHJ Installation Checkpoints
e (Clearances

 Panel Directory

= L e Al DSl AS A - T

Typ AHJ Inspection Checkpoints
e (Clearances

e (Cleanliness
* Panel Directory

— 0 OU7% Or e mann pussize™

= Majority of the breakers will be
20A/1PA branch Panelboard is for
distribution of small sized loads




Clearances

* Min 36" if £600v; 48" if < 9kv

e Surveyors usually use Zero Tolerance

* NOTHING in the clearance area !
(hard to police; embarrassing to find)

 Work with staff; don’t just issue order

Often Cited




Clearances

e Rooms shared with other users
are problematic

* Best to have panelsin a separate
space

* Do a staff pre-survey of panel
locations when surveyor enters



ard In

Panelbo spection

:

B

\

|

| .

Sa =1
y

Clearances

* Tape on floor is good,
but only if followed

* |f non-compliance is
observed once ...

it will be repeated



e Clearances also applies to all
electrical disconnecting means

Rarely Cited



Panelboard Inspection

Directory

2L/LSA

4 Cml TR rerTERy ATHS

2 MEDICAL GAS PANELS

3 MEDICAL GAS PANELS WEST 4 MEDICAL GAS PANELS (NOR

i R s+ * All Loads must be identified (art. 110.224)
7. ENTRY DOORS WEST (NORTH) 8 ELEVATOR SHUNT TRIP B
8. ENTRY DOORS WEST (EAST) 10
1 VTR Coos wesT isoum) 12 | * Must be accurate
"3 14. SMOKE DAMPER POWER |
EM I 15AWC~.LPM
- | * Should be neat & clear
!2"’”‘::;'“&% 20. FIRE ALARM PANEL
3 a .
B eouens " » Caution w/ spares & blanks
Sometimes Cited  Multiple directories cause issues



* Every Breaker Labeled
* Every Space Labeled

* Spares are OFF



Openings

* No open energized component

e Use Manufactured Blanks

* No open panels in construction
area

Rarely Cited



/ Part 5 — Receptacles \
cars

Concerned with Installation & —
Inspection 11

\_ iy

84




Receptacle Installation

Hospital Grade

 Equipment with “green-dot” plugs must
use H-G outlets

* Frequent issue in nursing homes

* Check all cords of devices used by

residents Rarely Cited




NFPA 99

2012 Edivion

HEALTH CARE
FACILITIES CODE
HANDBOOK

Receptacle Installation

6.3.2.2.6.2 Minimum Number of Receptacles. The number of
receptacles shall be determined by the intended 1

patient care rooms in accordance with 6.3.2.2.6.2(A ua ntit
6.3.2.2.6.2(F). y

-—— iy, ¢ . . .
(A ‘;f\\—-u:ptm i~ ~Jor Patient Bed Locations in General Care Ar-
c;( (Category 2). ).u'h patient bed location shall be provnded

\\il.\~"'5;‘i:"",’u‘ cight receptacles.

B i I * Know the Chap 4 RISK CATEGORY
70 KRecopscles for Patient Bed Locations in Critical Care Areas

‘ (Category I).)‘.u‘h patient bed location shall be provided with a
suimun 214 receptacles.

* Need more now than in the past

(C) Receptacles for Operating Rooms (Category 1). Operating
rooms shall be provided with a minimum of 36 receptacles.

(D) Receptacles for Bathrooms or Toilets. Receptacles shall
not be required in bathrooms or toilet rooms.

(E) Receptacles for Special Rooms. Receptacles shall not be
required in rooms where medical requirements mandate other-

wise (e.g., certain psychiatric, pediatric, or hydrotherapy rooms).

(F) Designated General Care Pediatric Locations. Recep-
tacles that are located within the patient rooms, bathrooms, play-
rooms, and activity rooms of pediatnic units, other than nursenies,
shall be listed tamper-resistant or shall employ a listed tamper-
resistant cover.




NFPA 99

2012 Edivion
HEALTH CARE
FACILITIES CODE
HANDBOOK

Receptacle Inspection

Annual

6.3.4.1.3 Receptacles not listed as hospital-grade, at patient
bed locations and in locations where deep sedation or general
anesthesia 1s administered, shall be tested at intervals not ex-

ceeding 12 months. . .
2 Sometimes Cited

6.3.4.2.1.2 At a minimum, the record shall contain the date,
the rooms or areas tested, and an indicaton of which items
have met, or have failed to meet, the performance require-
ments of this chapter.




Receptacle Inspection

2012 Edivion

HEALTH CARE
FACILITIES CODE

Annual

6.3.3.2 Receptacle Testing in Patient Care Rooms.

6.3.3.2.1 The physical integrity of each receptacle shall be
confirmed by visual inspection.

6.3.3.2.2 The continuity of the grounding circuit in each
electrical receptacle shall be verified.
6.3.3.2.3 Correct polarity of the hot and neutral connections

in each electrical receptacle shall be confirmed.

6.3.3.2.4 The retention force of the grounding blade of each
electrical receptacle (except locking-type receptacles) shall be
not less than 115 g (4 oz).

* Test sheet must
document 4
points for each
outlet



"NFPA 99

2012 Edivion

HEALTH CARE
FACILITIES CODE
HANDBOOK

spection

ed at intervals not exceeding 12 months. §6.3.4.1.3

I-3. | other receptacles (normal & emergency powered) in patient care rooms must be tested at intervals defined by documented performance
data. (Facility must have performance data to prove "other than annual” testing is warranted; otherwise test annually) R
TEST PROCEDURES: In each area, ID each outlet starting on the LH side of the main entry door and proceed counter-clockwise back to the entry door; test
each individual outlet for the fellowing 4 conditions. Record each on a separate line. Use added pages as needed.
a. Visually inspect the device and cover that they are intact and in good condition (enter Pass/Fail evaluation in Col "E") §6.3.3.2.1
b. Use a receptacle tester and verify continuity of the ground (enter Pass/Fail evaluation in Col "F") §6.3.3.2.2
c. Use a receptacle tester and verify polarity (enter Pass/Fail evaluation in Col "G") §6.3.3.2.3
d. Use a ground blade tension tester and verify tension is no less than 4 oz. (enter Pass/Fail evaluation in Col "H") §6.3.3.2.4
IF ANY TEST FAILS, ENTER IN COL "I" A FULL DESCRIPTION OF ISSUE, METHOD & DATE OF CORRECTION & WHO CORRECTED TIC EC: none
A B C D E F G H |
Ta’ b e d”
*TYPE DEVICE ID Physical Ground Polarity | |[Tension =
OQUTLET| (start L of door Condition Continuity Check 4 oz. If Fail, Describe Corrective

ROOM # ROOM NAME & test all, ccw) Pass/Fail Pass/Fail Pass/Fail Pass/Fail Action, Who & Date




Part 6 — Isolated Power-Inspection

V' The Joint Commission
CENTERS for MEDICARE & MEDICAID SERVICES

Concerned with Inspection

N -

90




Wet Locations

Must have either:
* |solated Power
e GFI

NFPA 99
2012 Edition

HEALTH CARE

HANDBOOK

\ .

=
=

\

7

Risk Assessment s

FACILITIES CODE

6.3.2.2.8.3 Patient beds, toilets, bidets, and wash basins shall
not be required to be considered wet procedure locations.

6.3.2.2.8.4*% Operating rooms shall be considered to be a wet
procedure location, unless a risk assessment conducted by the
health care governing body determines otherwise.

Eval forms available 2

Rarely Cited

(ASHE

NFPA 99: How to Conduct Operating Room Risk Assessments

The Natizend Fae Prosectes Assccuation meomntly made = smaportest code changs $iat chaanSen
OPRIILAE 10N ¥) et peocedure 1oeations wedens & Tk asvesument destarmes otherwrie llecane wer
procedon locatces sst be provided el special prosectsos apsisat slectiic ook spwemmny 1ocss
Oediand as wet Tocanons meast be pertected by eithes isalated gorves on grossd. nds isterruptedn

Brevsoouly, perating tocees wese nxt cosudered et locstioun by defall (read teoee abote (he nobery of
et soae 20l 1he seveor code Chmge a1 e e L ASHE doet 001 ageee With the cootept dunt
all cperstng rocan deuld sncaaacally be clas wet Jocations usless sk ssesusensts deterisne
ctherwiie. Howeres, e bey 1 acientng congll 0 i) oW reatesedr. i pecieclisg scece
resttoces of tiose arad money. i3 10 pecform & nak suesotet 10 detrmune Whefier vourr spesying rootes

nre et locanoms
How to Conduct an Operating Room Risk Assessment

L Ferm 1 rak anezuness group o develop 3 precess fur evalussng opsrasiag rosms,

The NFPA durects the bwalih care poverness body (o coomd wifh ol seley s pasties, sachadong
clmiczmis nocmecical sagmeermy wxfl sed Saabity afen eipoeeay exdf

L The rick amevament groap cheuld gather mfarmation 1a belp deterizine which wrgical
procedures, (F sny, qualifly as wet procedwres
Chisacal waff choudd be able 1o demnfy vypecal vagecal pracedues perfrmmed ot e hospital Oftes
Sy can vate cxbeporcally to oet procedsie Y DerE © I3 ORTER SPErEtRE Feom. mck w0 thow
wwnd for oo sargery. aewovmpery, of ENT siagery [n the case of voomus weed for graenx] smpery,
will be secewiary 82 detexszioe if xey partcla types of penees! yergery perfonmed o de soom are et
procadares. Any apesasag oo 16 whach wet proosdures s seter pacfiomed 50 001 seguare eithes
snalsed poow o proond-fealt uranagren:. d 5o futher veps m pecesay foz Qe locancas

B When & more in-depth vk saseisiment is needed 0 dectrmine iF an aperating toom shosdd e
assified a0 o wer pracedure locatian, evaluate the condition of the reom Sering srgical




NFPA 99

2012 Edivion

HEALTH CARE
FACILITIES CODE

Line Isolation - Inspection

Line Isolation Monitor

 Monthly — LIM
* Annual only (if self-test/calibr)

roas azamo comm - 6.3.4.1.4 The LIM circuit shall be tested at intervals of not more
—— 3 8P = than 1 month by actuating the LIM test switch (see 6.3.2.6.3.6).
For a LIM circuit with automated self-test and self<calibration ca-
pabilities, this test shall be performed at intervals of not more
than 12 months. Actuation of the test switch shall activate both

visual and audible alarm indicators.

. 6.3.4.2.2 Isolated Power System (Where Installed). A perma-
Ra rely Clted nent record shall be kept of the results of each of the tests.




art 7 — Batt Lighting - Inspectio

V' The Joint Commission
CENTERS for MEDICARE & MEDICAID SERVICES

Concerned with Inspection

\_ ]
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NFPA 99

HEALTH C
FACILITIES CODE

HANDBOOK

Batt Lighting - Locations

+rrrrrrrv v v

NEPA 110
Standard for

2010 Edition

Anesthesia - Surgery

I 20 20 20 20 00 O O O O O O

|
|
a !

Generator

6.3.2.2.11 Battery-Powered Lighting Units.

6.3.2.2.11.1 One or more battery-powered lighting units shall
be provided within locations where deep sedation and general
anesthesia 1s administered.

6.3.2.2.11.2 The lighting level of each unit shall be sufficient
to terminate procedures intended to be performed within the
operating room.

6.3.2.2.11.3 The sensor for units shall be wired to the branch
circuit(s) serving general lighting within the room.
6.3.2.2.11.4 Units shall be capable of providing lighting for
1% hours.

6.3.2.2.11.5 Units shall be tested monthly for 30 seconds, and
annually for 30 minutes.

A 7.3.1 The Level 1 or Level 2 EPS equipment location (s) shall
be provided with battery-powered emergency lighting. This
requirement shall not apply to units located outdoors in en-
closures that do not include walk-in access.

7.3.2 The emergency lighting charging system and the nor-
mal service room lighting shall be supplied from the load side
of the transfer switch.

01 e

NFPA LIFE

Egress Path (optional)
101 SAFETY

7.8.2.2 Batteryoperated electrie lights and other types of por

table Lamps or Lanterns shall not be used for primary illuming- -

—

CODE

tion of means of egress. Battery-operated electnce lights shall
be permitted to be used as an emergency source to the extent

permitted under Section 7.9

N




2012 Edition

Batt Lighting - Inspections | L

101 SAFETY

Monthly + Annual

~ CODE

7.9.3.1.1 Testing of required emergency lighting systems

shall be permitted to be conducted as follows:

(1) Functional testing shall be conducted monthly, with a
minimum of 3 weeks and a maximum of 5 weeks between
tests, for not less than 30 seconds, except as otherwise
pcrmmcd by 7.9.3.1.1(2).

(2)*The test interval shall be permitted to be extended be-
yond 30 days with the approval of the authority having
jurisdiction.

(3) Functional testing shall be conducted annually for a mini-
mum of 1'% hours if the emergency lighting system is bat-
tery powered.

(4) The emergency llglmng equipment shall be fully opera-
tional for the duration of the tests required by 7.9.3.1.1(1)
and (3).

* Monthly (3-5 week interval)

Rarely Cited



/ Part 8 — Exit Signs - Inspection

V' The Joint Commission
CENTERS for MEDICARE & MEDICAID SERVICES

Concerned with Installation &
Inspection

N




Exit Signs - Inspection

2012 Edition

NFPA LIFE
101 SAFETY

_CODE
Monthly —

7.10.9.1 Inspection. Exit signs shall be visually inspected for
operation of the illumination sources at intervals not to ex-
ceed 30 days or shall be periodically monitored in accordance

with 7.9.3.1.8.

(1)

(2)

(3)

(4)

(5)

7.9.3.1.3 Testing of required emergency lighting systems
shall be ]N'llllil(t'(l to be conducted as follows:

Computer-based, sclf-testing/self-diagnostic  battery-
operated emergency lighting equipment shall be pro-
vided

Not less than once every 30 days, emergency lighting equip-
ment shall automancally perform a test with a durntion of a
minimum of 3 seconds and a diagnostic routine

The emergency lighting equipment shall automatically
perform annually a test for a minimum of 1'4 hours,

I'he emergency lighting equipment shall be fully opera-
tional for the duration of the tests required by 7.9.5.1.3(2)
and (3)

I'he computer-based system shall be capable of providing
a report of the history of tests and failures at all times

* Monthly (max 30 days)

e Obstructions & Operation

Rarely Cited



/ Part 9 — Battery Sys- Inspection
cnrs

Concerned with Inspection

Referred to as: SEPSS

K@tored Energy Power Standby Supply)




Battery Sys- Inspection

2012 Edition

NFPA LIFE
101 SAFETY

~ CODE
Per NFPA 111-2010 ||

7.9.2.4 Emergency generators providing power to emergency
;

lighting systems shall be installed, tested, and maintained in

accordance with NFPA 110, Standard for Emergency and Standby

Power Systems. Stored electrical energy systems, where required
in this Code, other than battery systems for emergency lumi
naires i accordance with 7.9.2.5, shall be mstalled and tested
in accordance with NFPA 111. Standard on Stored Electrvical En

9.1.4 Stored Electrical Energy Systems. Stored electrical en-
ergy systems shall be installed, tested, and maintained in ac-
cordance with NFPA 111, Standard on Stoved Electrical Energy
Emergency and Standby Power Systems.

Referenced in two
locations in LSC

Rarely Looked at



Battery Sys- Inspection
Monthly, Qrtly, Annual

-

T TT Ty ry T v Tv™r

NFPA 111

-
-
-
-
-
-
-
»
-~
-
-~
-~
-
-

SYSTEM-INSPECTION/TEST|Ok| M

STORED EMERG POWER

SUP
Monthly SEPSS Test

Quarterly SEPSS Test

Annual SEPSS Test

CODE REQUIRED INSPECTION/TEST

| Q |Monthly test of Stored Emergency Power Supply System (SEPSS, i.e. battery
system) for lighting or power to critical areas or equip

| Q|Test for 5 min or as spec'd; Critical Non-SEPSS sys tested & maintained per
mfgr spec. Class defines min time for SEPSS to operate [per NFPA 111-1996];
(per TJC-EC.02.05.07, EP 3)

| Q JAnnual test at full load for 60% of full duration of its class




Electrical Sys Inspections

We Covered:

1. Electrical Codes
2. Install & Inspect Overview : ¥
3. Generator & ATS Ask Questions

4. Panelboards any time via
Receptacles the Chat
Isolated Power Feature
Lighting
Exit Sign Will answer in

B r writing by email
S Sys after the L&L 101




Electrical Sys Inspections

We Covered:

Electrical Codes
Install & Inspect Overview
Generator & ATS

Panelboards

Receptacles
. Isolated Power N
. Lighting -
. Exit Sign ...c.
. Battery Sys “' 1




