
Welcome to the WHEA’s

Lunch & Learn
Jan 2020

LAUZON 

LIFE  SAFETY  CONSULTING

Electrical Sys Inspections

Presented by  Bill Lauzon

1



2

Bill Lauzon (professional engineer)

2011-present

Lauzon Life 

Safety Consulting

Presenter:

Wis Liaison

WHEA

Code & Education Committees

1973-2006 (33 yrs)

“Facility Engineer” 

Tomah – Fargo- Madison 

Kenosha - Racine2006-2011

DHS-DQA

“Surveyor & 

Plan Reviewer”



3

2020 Lunch & Learn

Schedule (tentative)



Agenda
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1. Electrical Codes

2. Install & Inspect Overview

3. Generator & ATS

4. Panelboards 

5. Receptacles

6. Isolated Power

7. Lighting

8. Exit Sign

9. Battery Sys

Electrical Sys Inspections



Agenda
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1. Electrical Codes

2. Install & Inspect Overview

3. Generator & ATS

4. Panelboards 

5. Receptacles

6. Isolated Power

7. Lighting

8. Exit Sign

9. Battery Sys

Electrical Sys Inspections

Ask 

Questions 

any time via 

the Chat 

Feature

Will answer in 

writing by email 

after the L&L



Part 1 – Electrical Codes
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Different AHJs have different codes

Concerned with 

Design & Installation

Concerned with 

Installation & Inspection



Most restrictive code applies
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Different AHJs have different codes

Concerned with 

Design & Installation

Concerned with 

Installation & Inspection

Your job is tougher than the designers

because you are responsible for 

both install AND inspection
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Different AHJs have different codes

Very Tolerant
Annual          =12 mo ± month
Semi-annual = 6 mo ± 20 d

Quarterly       = 3 mo ± 10 d

Monthly         = 1/mo 

Most restrictive code applies

Beware

 of    →
Inspection 

Dates
Very Restrictive

Annual           =12 mo+ 0 d
Semi-annual = 6 mo + 0 d

Quarterly       = 3 mo + 0 d

Monthly         = < 31 d



Let’s clarify codes described in 
the Dec L&L slides



For INSTALLATION



For INSTALLATION,
& INSPECTION

Design
(usually defer to 2017)

Points to 
NFPA 70, 99 & 110

Design & 
Inspection

Generator Design 
& Inspection



Art. 517         repeated in → Chap 6

Design
(usually defer to 2017)

Design & 
Inspection

Generator Design 
& Inspection

Also contains
added normal 
& emergency 
requirements

Also repeats 
some generator 
requirements →



NFPA 99

Normal
Sys
6.3

Emergency
Sys (EES)
6.4 – 6.6



NFPA 99

Normal
Sys
6.3

Emergency
Sys (EES)
6.4 – 6.6

Generator
6.4.1

&

NFPA 110
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Review the Dec 2019 L&L 
slides & Comment on:

• Installation checkpoints 
looked at by CMS, DQA, TJC

• Inspection checkpoints 
looked at by CMS, DQA, TJC



Rarely looked at by AHJs:



Typ AHJ Installation Checkpoints

• Clearances
• Cleanliness
• Breaker Labels
• Room Rating
• Exit Hardware:

Typ AHJ Inspection Checkpoints

• None



Typ AHJ Installation Checkpoints

• Clearances
• Cleanliness
• Breaker Labels
• Room Rating
• Exit Hardware:

Typ AHJ Inspection Checkpoints

• None



Typ AHJ Installation Checkpoints

• Clearances
• Panel Directory

Typ AHJ Inspection Checkpoints

• Clearances
• Cleanliness
• Panel Directory

(more later)



Not in Healthcare:



Typ AHJ Installation Checkpoints

• Clearances
• Panel Directory

Typ AHJ Inspection Checkpoints

• Clearances
• Cleanliness
• Panel Directory

(more later)



Typ AHJ Installation Checkpoints

• Remote Panel
• Emerg Stop
• Emerg Lighting

(more later):

Typ AHJ Inspection Checkpoints

• Weekly Inspection
• Monthly Exercise
• 3 yr Exercise

(more later)



Typ AHJ Installation Checkpoints

• Rarely looked at

Typ AHJ Inspection Checkpoints

• Monthly Exercise
• Cool-down setting
• Annual Inspection

(more later)



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• No Critical Loads
• 10 sec start up

NFPA 99, 6.4.2.2.3



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• No Life S. Loads

NFPA 99, 6.4.2.2.4



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• Monthly Test
• Annual Inspections

NFPA 99, 6.3.2.6



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• Monthly Test
• Annual Inspections

NFPA 111-2010 



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• None

NFPA 99, 6.4.2.5



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• None

NFPA 99, 6.4.2.1.2



Typ AHJ Installation Checkpoints

• Rarely Looked at

Typ AHJ Inspection Checkpoints

• None

NFPA 99, 6.4.2.1.2



Agenda
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1. Electrical Codes
2. Install & Inspect Overview
3. Generator & ATS
4. Panelboards 
5. Receptacles
6. Isolated Power
7. Lighting
8. Exit Sign
9. Battery Sys

Electrical Sys Inspections

Ask Questions 
any time via 

the Chat 
Feature

Will answer in 
writing by email 

after the L&L



Part 3 – Generators

33

Concerned with Installation & 
Inspection

Part 3 – Generators - Detailed

Installation & 
Inspection 

Checkpoints
Used by AHJ 

Surveyors



Generator RegsRegulations

34© 2019 LLSC

Wis Constr →
Track

License,  →
Funding & 

Accreditation 
Tracks

Art 517
(healthcare)

Borrowed language



TJC Regulations

Environment of Care
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Requirements are Primarily the

Same as NFPA

Generator Regs

© 2019 LLSC

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

2020



1. LSC 18.2.9.2 – Emergency Lighting per 99
2. LSC 7.9.2.4 – Lighting Gen per 110
3. LSC 18.2.10.5 – Emerg Lite & Signs on LS branch
4. LSC 18.5.1.2 – Alarm, Comm, Gen Lite per 99
5. LSC 18.5.1.3 – Life Support per 99
6. LSC 7.2.3.12 – EPSS Gen Fuel, Rating, HVAC
7. LSC 9.1.3.1- Gen Set per 110
8. LSC 9.1.3.2 – Gen monitor by FA
9. 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

Found in At least 11 Locations

Regulations

EMERGENCY GENERATOR rules

36

Generator Regs

© 2019 LLSC



NFPA Regulations

NFPA 99, Chapter 6 – Electrical

Section 6.4.3—Performance Criteria & Testing Covers EES Type 1 
performance criteria to assure that the EES is safe and reliable.        

Includes: 

• 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

Generator Regs

© 2019 LLSC



EPS, EES, EPSS

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

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

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

Often Confused

38

Code ConfusionDifferent Terms

© 2019 LLSC



EES = EPSS

EPS

Often Confused

39

Code ConfusionDifferent Terms

© 2019 LLSC

Emergency Power Supply 

Essential Electrical Sys Emerg Power Supply System 

Normal Electrical Sys 



110: Emergency & Standby Power Systems

Chapters:
• 4 – Classification of EPSS
• 5 - Generator Requirements
• 6 – Transfer Switching 
• 7 – Installation
• 8 – Inspection-Test-Maintenance 

Applies to Existing HC via LSC 7.9.2.3 
40© 2019 LLSC

Generator Installation



1999:
“ Starting batteries for Level 1 installations shall 
NOT be of the maintenance-free variety”

A 5.6.4.5
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.

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

X

41

Gen InstallationBatteries

© 2019 LLSC



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)

42

Gen InstallationControl Panel

© 2019 LLSC
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Gen InstallationRemote Stop

© 2019 LLSC

REMOTE STOP BUTTON
• Located outside generator space
• “Tamper-resistant”

?

Often Cited



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

Gen Inspect-Weekly

44

Forms

© 2019 LLSC

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

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. 

A: Yes… sort of. Section 8.4.1 of NFPA 110-2010 says generators, including all 
appurtenant components, shall be inspected weekly and exercised under load at 
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.



5.6.3 – REMOTE CONTROL & ALARMS:
• Remote, common audible alarm
• Powered by storage battery
• Located outside the EPS service room at a site 

observable by staff
• 21 specified indicators/functions

45

Gen InstallationRemote Control Panel

© 2019 LLSC

Rarely Cited



7.2 – EPS LOCATION:
• Separate room (level 1), 2-hr enclosure
• No other functions in the room
• EPSS not in room with normal power
• Minimize flood potential

7.3.1 – EPS LIGHTING
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 enclosures that do not include walk-in 
access.

46

Gen InstallationLocation & Lighting

© 2019 LLSC

Sometimes Cited

Citations may Grow



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

47

Gen InstallationFinal Testing

© 2019 LLSC

Rarely Cited



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

8.2.2 – Manuals, Tools & Parts
• Manuals near Level 1 sys
• High mortality Parts on-site

48

8.3.3 – EPSS Maintenance Program
• Written schedule
• Written record

(1) Manufacturer’s recommendations
(2) Instruction manuals
(3) Minimum requirements of chap 8, NFPA 110
(4) The authority having jurisdiction

© 2019 LLSC

4. Generator Inspections

Rarely 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.

8.3.7.1 Maintenance of lead-acid batteries shall 
include the monthly testing and recording of 
electrolyte specific gravity. Battery conductance
testing shall be permitted in lieu

49

RequirementsBattery Inspections

© 2019 LLSC

Frequently Cited



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)

Gen Inspect-Weekly

50

Forms

© 2019 LLSC

Sometimes Cited



Gen Inspect-Weekly

51
© 2019 LLSC

Use a good form 
that includes all the 

appurtant items



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)

Gen Exercise - Monthly

8.4.2.4 – Monthly Exercise – Nat Gas Powered
• 30 Minute, Under available Load
• 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. 

52© 2019 LLSC

Requirements

Sometimes Cited



8.4.5 Time delays shall be set as follows:
(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

Gen Exercise - Monthly

53© 2019 LLSC

Requirements

Fewer Cites



(1) Checking of connections
(2) Inspection or testing for 
evidence of overheating and 
excessive contact erosion
(3) Removal of dust and dirt
(4) Replacement of contacts when 
required

54

ATS - Inspections

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

© 2019 LLSC

Requirements

Rarely Cited



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.

ATS Exercise - Monthly

55© 2019 LLSC

Requirements

Rarely Cited



56

C

© 2019 LLSC

Eval Form

Use a good form 
that includes all the 

code checkpoints

Gen Exercise - Monthly Page 1



Gen Exercise - Monthly

Page 1

57

C
C

© 2019 LLSC

Eval FormPage 1



Gen Exercise - Monthly

Page 1
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C
C

C

© 2019 LLSC

Eval FormPage 1



Gen Exercise - Monthly

Page 1
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C
C

C

© 2019 LLSC

Eval Form

X

X

?

Page 1



Gen Exercise - Monthly

Page 1
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C
C

C

X

© 2019 LLSC

Eval Form

X

X

?

Page 1



Gen Exercise - Monthly

Page 1
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C
C

C

X

© 2019 LLSC

Eval Form

X

X

X

?

Page 1



Gen Exercise - Monthly

Page 1
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C
C

C

C

X

© 2019 LLSC

Eval Form

X

X

X

Page 1



Gen Exercise - Monthly Eval Form

© 2019 LLSC

Page 1

C
C

C

C

X

X

X

X

4 THINGS TO FIX ON 
FORM

Page 2

?
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© 2019 LLSC

Eval FormGen Exercise - Monthly

(Bad forms can get you into trouble)



Recommended
MONTHLY

Form

65© 2019 LLSC

Eval Form

Use a good form 
that includes all the 

check-points
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© 2019 LLSC

Eval Form
Recommended

MONTHLY
Form

Use a good form 
that includes all the 

check-points



TOP PORTION

Criteria for Pass

Gen Exercise - Monthly

67© 2019 LLSC

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



BOTTOM PORTION

Gen Exercise - Monthly

68

v

v

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

Form if have a Kw meter on panel:

© 2019 LLSC

Eval Form
Does Your Form Include?

• 30% Load Calc/Measure



X

X

X

X

Generator - Annual

69© 2019 LLSC

Requirements

8.3.8 – Annual Fuel Quality Test

• Test method per ASTM standards

More Citations in Future



Load Bank duration reduced:
2-Hr → 1-1/2 Hr Run Time

NFPA 110-2010 §8.4.2.3:
• 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

• 30 min at 50% load

• 60 min at 75% load

• Formerly a Categorical Waiver

Generator - Annual

70© 2019 LLSC

Requirements

Few Cites



71

Generator – 3-year Exercise

© 2019 LLSC

Cites May Increase

3 Yr

4 Hr

30%

30%→ 75%



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.

Test Breakers in this 
location

72

RequirementsGenerator Breakers - Annual

EPSS

Normal
EPS

© 2019 LLSC

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.

Rarely looked at



EES = EPSS

73

Code Confusion

© 2019 LLSC

Many Breakers, Potential Increased Cites

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.

Generator Breakers - Annual



Agenda
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1. Electrical Codes
2. Install & Inspect Overview
3. Generator & ATS
4. Panelboards
5. Receptacles
6. Isolated Power
7. Lighting
8. Exit Sign
9. Battery Sys

Electrical Sys Inspections

Ask Questions 
any time via 

the Chat 
Feature

Will answer in 
writing by email 

after the L&L



Part 4 – Panelboard Inspection

75

Concerned with Installation & 
Inspection



Typ AHJ Installation Checkpoints

• Clearances
• Panel Directory

Typ AHJ Inspection Checkpoints

• Clearances
• Cleanliness
• Panel Directory

Routine Inspections 
are NOT mandatory

But, you must 
ALWAYS be 
compliant



Panelboard Inspection

Clearances

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

• Min 36” if ≤ 600v; 48” if ≤ 9kv 

• Work with staff; don’t just issue order 

• Surveyors usually use Zero Tolerance 

Often Cited



• Rooms shared with other users 
are problematic

• Best to have panels in a separate 
space

Panelboard Inspection

Clearances

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



• Tape on floor is good, 
but only if followed

• If non-compliance is 
observed once … 

it will be repeated

Panelboard Inspection

Clearances



• Clearances also applies to all 
electrical disconnecting means

Panelboard Inspection

Disconnects

Rarely Cited



• Must be accurate

• All Loads must be identified (Art. 110.22A)

• Should be neat & clear

• Caution w/ spares & blanks

• Multiple directories cause issues

Panelboard Inspection

Directory

Sometimes Cited



• Every Breaker Labeled

• Every Space Labeled

• Spares are OFF

Panelboard Inspection

Directory



• No open energized component

• Use Manufactured Blanks

• No open panels in construction 
area

Panelboard Inspection

Openings

Rarely Cited



Part 5 – Receptacles

84

Concerned with Installation & 
Inspection



Receptacle Installation

• 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

Hospital Grade



Receptacle Installation

• Know the Chap 4 RISK CATEGORY

• Need more now than in the past

Quantity

Rarely Cited



Receptacle Inspection

Annual

Sometimes Cited



Receptacle Inspection

Annual

• Test sheet must 
document 4 
points for each 
outlet



Receptacle Inspection

Annual



Part 6 – Isolated Power-Inspection

90

Concerned with Inspection



Wet Locations 

Risk Assessment

Eval forms available →

Must have either:
• Isolated Power
• GFI

Rarely Cited



Line Isolation - Inspection

Line Isolation Monitor

• Monthly – LIM
• Annual only (if self-test/calibr)

Rarely Cited



Part 7 – Batt Lighting - Inspection

93

Concerned with Inspection



Batt Lighting - Locations

Anesthesia - Surgery Generator

Egress Path (optional)



Monthly + Annual

• Monthly (3-5 week interval)

Batt Lighting - Inspections

Rarely Cited



Part 8 – Exit Signs - Inspection

96

Concerned with Installation & 
Inspection



Exit Signs - Inspection

• Monthly (max 30 days)

• Obstructions & Operation

Monthly

Rarely Cited



Part 9 – Battery Sys- Inspection

98

Concerned with Inspection

Referred to as: SEPSS
(Stored Energy Power Standby Supply)



Battery Sys- Inspection

Per NFPA 111-2010

• Referenced in two 
locations in LSC

Rarely Looked at



Battery Sys- Inspection

Monthly, Qrtly, AnnualRarely Looked at



We Covered:
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1. Electrical Codes
2. Install & Inspect Overview
3. Generator & ATS
4. Panelboards 
5. Receptacles
6. Isolated Power
7. Lighting
8. Exit Sign
9. Battery Sys

Electrical Sys Inspections

Ask Questions 
any time via 

the Chat 
Feature

Will answer in 
writing by email 

after the L&L



1. Electrical Codes
2. Install & Inspect Overview
3. Generator & ATS
4. Panelboards 
5. Receptacles
6. Isolated Power
7. Lighting
8. Exit Sign
9. Battery Sys

We Covered:

102

Electrical Sys Inspections

Thanks 
for 

joining 
us


