CRITICAL POWER SPECIALISTS

Simplifying NFPA 110 Requirements + Best Practices

For Generators, Automatic Transfer Switches,
Paralleling Switchgear and Related Components

AS ALWAYS, YOU SHOULD CONSULT YOUR AVTHORITY HAVING TURISDICTION (AHT) FOr ALL CODE RELATED MATTERS.
THE INFORMATION PROVIDED (N THIS PRESENTATION IS THE INTERPRETATION OF THE CODE AND BEST PRACTICES OF THE PRESENTER, MONTY HAGRERG.



A LITTLE ABOVT VS

Established in 1999

Service over 3,000 unigue accounts

Not affiliated with any Original Equipment Manufacturer
Provide more technically-competent services and solutions
than OEM competitors by focusing on maintenance,
repairs, replacements and upgrades - not generator sales.
Veteran Owned

Most EGSA Certified Journeymen in the Midwest

INn-House 24/7 Engineering Team

Comprehensive On-Site Training




A LITTLE ABOVT
YOUR PRESENTERS:
MOnTY AND JorbaN

- A combined 23 years of generator service
support & sales to engineers, plant
operations professionals, and facility
directors just like you.

- Most times, this training is provided
IN-person, on-site with your own equipment.

- Other times are in-person for large groups.
- This is our first remote webinar....

We need your questions to take It to the
next level for everyone!!l

And, if you help by asking questions...
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WHOA THERE PAL ..

Flest!

PROTECT
YOUR
EYES

Always wear
safety glasses
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Always wear
ear protection

Always wear
flame retardant "
clothing and
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WHOA THERE PAL ..

PROTECT g PROTECT g PROTECT
YOUR YOUR YOUR
EYES EARS SKIN

Always wear Always wear Always wear
safety glasses ear protection flame retardant
clothing and




WHOA THERE PAL ..

PROTECT
YOUR
EYES

Always wear
safety glasses

PROTECT
YOUR
EARS

Always wear
ear protection

PROTECT
YOUR
SKIN

Always wear
flame retardant
clothing and
gloves




NFEPA )0

So...Whnat's New

The first round of changes in 13 years!!!
Sometimes change can be uncomfortable.....




NFPA )0

So...Wnats New?

But we want you to be comfortable with THESE changes!!
Here are a few key differences between the previous edition (1999) and the 2010 edition:

- Differentiation between Diesel and Natural Gas generators

- Annual Load Bank Testing duration Is reduced and testing levels are relaxed

- 4-hour Load Testing Is required for all generators every 36 months

- Fuel Quality Test Is required annually

- Transter Switch Maintenance and Testing Program Is required

- Paralleling Switchgear Maintenance and Testing Program Is required

- Breaker exercising and testing Is required

- Maintenance-free batteries are allowed

- A monthly-style test is required after repairs that “impact” operational reliability




NFPA )10
ey |erms

LEVEL ) vs. LEVEL 2 SYSTEMS

Level | systems refer to systems that are essential for satety to human lite. For the sake
of this discussion, were going to e talking about Level | systems.

PERCENTAGES

When NFPA provides required percentages that must be met during testing, 1t Is
referring to the percentage of the rated KW percentage tor the generator.

SPARK—IGNITED

—Oor this presentation, | will address spark-ignited as NATURAL CAS fueled engines

EPSS = EMERGENCY POWER SUPPLY SYSTEM

Thisterm encompasses the generator(s), transfer switches, and related components
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REQUIREMENTS




GENERATOR

NFPA Requirements

- None

Best Practices

- Visual Inspection

Leaks, alarms, debris,
batteries, and
messages on the

control panel

DAILY

C
WY
TRANSFER SWITCH

NFPA Requirements

- None

Best Practices

- Visual Inspection
Fault lights, position lights,

and messages on the

control panel




Our guide to a

VISVAL INSPECTION

LEAKS

| ook for leaks under the

radiator, near the front of N &

the engine, and at the
block heater.

ALARMS

L ook for alarms
or messages at
the generator
control panels,
remote
annunclator
opanels, and ATS
panels.

DEBRIS

Look for signs of rodent
nesting and ook for debris
near the radiator.

BATTERIES

Look for pooling of
electrolyte on top of the
patteries, and look for
COrrosion on pattery
terminals.




WEEKLY
5 e

GENERATOR TRANSFER SWITCH

NFPA Requirements NFPA Requirements

- Visual Inspection and

| - Inspected weekly
Documentation

- Specifically calls-out Best Practices
INnspecting electrolyte levels
(or battery voltage for
Maintenance free batteries)

- Visual Inspection of the
exterior, lamps, and
control panel

Best Practices

- Run the generator for 10
mMiNnutes to ensure proper
start, no leaks, and the
absence of alarms or
warnings
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GENERATOR

NFPA Requirements

Diesel Generator Testing

- Operate the generator under building load
fora minimum of 30 min.

- To be exempt from annual load bank testing,

load the generator to 30% or more

- (or maintain the minimum exhaust gas
temperature recommended by the OEM -
but this info Is not available in most cases)

Natural Gas Generator Testing

- Operate the generator with the EPSS load for
30 minutes or until the water temperature
and oll pressure have stabilized

Best Practices
- Natural Gas generators should ran a
FULL 30 minutes for the monthly
test (Just like diesel generators)

MONTHLY

G

TRANSFER SWITCH
NFPA Requirements

- Operate all connected
transfer switches once per
month

Best Practices

Rotate the ATS used to
Initiate each monthly
test (to confirm the
operation of each ATS's

start signal)




Maintainable Batteries

NFPA Requirements
WEEKLY

- Inspect Electrolyte Levels in all battery cells.

MONTHLY

- Complete and document the testing of
Electrolyte Specific Gravity in all cells

NOTE: NFPA-110 recommends
batteries be replaced every 24-30

months (A.5.6.4.5.1)

BATTERIES

BECAVSE THEY'RE THAT IMPORTANT! | |

THWEY GET THEIR OWN SLIDE

Maintenance Free Batteries

( YES? THEY ARE ALLOWED! ) f e )

NFPA Requirements

WEEKLY Here is a recommended cc?nductance test'lr.wg from
Snap-On. Let us know if you want additional
- Inspect battery Voltage information!!

MONTHLY

- Complete and document a
battery Conductance Test




BATTERIES

(THEY GET THEIR OWN SLIDE
BECAVSE THEYRE THAT IMPORTANTI)

Since the adoption of the 2012 Life Safety Code in 2016, dozens of our clients have requested
their starting batteries be replaced with Maintenance Free batteries.

The requests are due to Joint Commission’s enforcement of OSHA Instruction STD O1-08-002
which requires eyewash stations in battery charging and maintenance areas.




ANNVALLY
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ANNVALLY

GENERATOR
NFPA Requirements

Natural Gas

Engine and Generator Maintenance
- “Manufacturer's recommended

Maintenance” to include inspection,

testing all the main systems:
- Starting/Electrical

- Fuel

- Cooling

- Lube Oil

- Air Intake/Exhaust

- Controls and Safeties

Load Bank Testing - No longer
required for natural gas generators

Best Practices

- Natural Gas generators should be
load bank tested annually
We identify more problems with
the stability of natural gas engines
than with diesel engines

- Laboratory analysis of oil and
coolant samples

Diesel

Engine and Generator Maintenance
- "Manufacturer's recommended
Maintenance” to include inspection, testing
all the main systemes:
- Starting/Electrical
- Fuel
- Cooling
- Lube Oil
- Air Intake/Exhaust
- Controls and Safeties

Load Bank Testing - If the monthly
testing documentation does not meet
the required load levels or exhaust
temperatures, an annual Load Test is
required. This test is typically performed
with a load bank so the testing level can
be 75% or greater for the last hour.

Load bank testing duration has been
reduced from 2 hours to 1.5 hours

L oad levels have been “relaxed”

Fuel Testing - Required

G

TRANSFER SWITCH

NFPA Requirements

- Transfer switches shall be subjected to a
mMaintenance and testing program to

include:
- checking connections
- inspection for overheating
- checking for excessive contact erosion
- removal of dust and dirt
- replacement of contacts, if necessary

Best Practices

N addition to NFPA Requirements, we recommend
adding the following to annual switch maintenance:

- Infrared scans or thermography of all cable
connection points and the contactor assembly

- Operation and testing of the bypass module if the
ATS is a Bypass/Isolation switch

- Confirm all time delays and pick-up / drop out
settings



(O ANNVALLY

GENERATOR
NFPA Requirements

For Diesel Generators: A fuel quality test must be performed
annually using testing approved by ASTM standards.
But which ATSM standards? Please share what you know.
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ANNVALLY

YOUR PARALLELING SUNTCHOEAR NEEDS SOME LOVE TOO!

O

1
000

PARALLELING SWITCHGEAR

NFPA Requirements

- Paralleling switchgear shall be subjected to a
Maintenance and testing program to

include:
- checking connections
- inspection for overheating
- checking for excessive contact erosion
- removal of dust and dirt
- replacement of contacts, if necessary

Best Practices

Full function test to include all paralleling operations!




ANNVALLY

Y EP.’ THERE'Ss MoRE! LET'S TALK BREAKERS....

—

—

BREAKERS

NFPA Requirements

- Circult breakers including main and feed breakers between the
generator and the transfer switch shall be exercised.

- If circuit breaker is in excess of 600V - it shall be exercised every 6
months and tested under overload conditions every 2 years.

Best Practices

Annual generator maintenance includes exercising the output breaker on the
generator, HOWEVER ---- we suggest discussing this requirement with your

electrician or the vendor who performs breaker maintenance on your utility
switchgear.




)

GENERATOR
NFPA Requirements

Natural Gas

- 4-hour Load Test. Can be
oerformed with building load
(ATSs in EM position for 4
continuous hours).

Best Practices

- Natural Gas generators
should be tested with a
l0oad bank to ensure proper
operation at heavy load.

(36 MmownTHS)

Diesel

- 4-hour Load Test. Must be
performed at equal to or greater
than 30% for 4 continuous hours

- |Ifcombined with an annual 1.5
hour test, the last hour must be
eqgual to or greater than 75%

- If combined with a monthly 30-
Minute test, the test must be
INnitiated with an ATS and all
connected ATSs must be
transferred during the test.

TRIENNIALLY

G

TRANSFER SWITCH

NFPA Requirements

- None

Best Practices

No special recommendations for
every 36 months, however we
recommend powering-down
each ATS every 5 years to torque
lugs and cable connections




WARNING!!!!

)2 SLIDES OF NFPA )10 CODE DETAILS ARE COMING!
HANG (N THERE.. WE'RE (N THE FINAL STRETCH...

(THIS 1S A 6O6D TIME TO TOT DOWN QAVESTIONS :-)



NFPA-110, 2010 edition

Chapter 8 Routine Maintenance and Operational Testing



8.1* General

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

(1) Manufacturer's recommendations

(2) Instruction manuals

(3) Minimum requirements of this chapter

(4) The authority having jurisdiction

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



8.2* Manuals, Special Tools, and Spare Parts.

8.2.1 At least two sets of Instruction manuals for all major components of

the EPSS shall be supplied by the manufacturer(s) of the EPSS and shall
contain.....

8.2.3 Special tools and testing devices necessary for routine maintenance
shall be avallable for use when needed.

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

8.2.4.1 Consideration shall be given to stocking spare parts as
recommended by the manufacturer.



(TESTING FOLLOWING REPAIRS)
8.3 Maintenance and Operational Testing
8.3.2 A routine maintenance and operational testing program shall be

Initiated Immediately after the EPSS has passed acceptance tests or after
completion of repairs that impact the operational reliability of the system.

8.3.2.1 The operational test shall be initiated at an ATS and shall include
testing of each EPSS component on which maintenance or repair has been
performed, including the transfer of each automatic and manual transfer
switch to the alternate power source, for a period of not less than 30 minutes
under operating temperature.



(ATS MAINTENANCE REQUIREMENT)

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

(2) Inspection or testing for evidence of overheating and excessive contact
erosion

(3) Removal of dust and dirt

(4) Replacement of contacts when required



(PARALLELING GEAR MAINTENANCE REQUIREMENT)

8.3.6 Paralleling gear shall be subject to an inspection, testing, and
maintenance program that includes all of the following operations:

(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



(BATTERY REQUIREMENTS)

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 of the testing of specific gravity when applicable or

warranted.

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



(BREAKER EXERCISE & TESTING REQUIREMENT)

8.4.7 EPSS circult 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.

8.4.7.1 Circuilt breakers rated in excess of 600 volts for Level 1 system usage
shall be exercised every 6 months and shall be tested under simulated

overload conditions every 2 years.



(FUEL QUALITY TESTING REQUIREMENT)

8.3.8 A fuel quality test shall be performed at least annually
using tests approved by ASTM standards.

— -— | —




(MONTHLY INSPECTIONS & TESTING)

8.4 Operational Inspection and Testing

8.4.1* EPSSs, including all appurtenant components, shall be inspected
weekly and exercised under load at least monthly

8.4.2* Diesel generator sets in service shall be exercised at least once

monthly, for a minimum of 30 minutes, using one of the following methods:

(1) Loading that maintains the minimum exhaust gas temperatures as
recommended by the manufacturer

(2) Under operating temperature conditions and at not less than 30 percent of
the EPS nameplate kW rating



(ANNUAL 1.5-HOUR LOAD TESTING FOR D)

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of
8.4.2 shall be exercised monthly with the available EPSS load and shall be
exercised annually with supplemental loads at not less than 50 percent of the
EPS nameplate kW rating for 30 continuous minutes and at not less than/5
percent of the EPS nameplate kW rating for 1 continuous hour for a total test
duration of not less than 1.5 continuous hours.

8.4.2.4 Spark-ignited generator sets shall be exercised at least once a month

with the available EPSS load for 30 minutes or until the water temperature and
the oll 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. Opening a normal
breaker shall not be required.



(36-MONTH, 4-HOUR LOAD TESTING)

8.4.9* Level 1 EPSS shall be tested at least once within every 36 months.

8.4.9.2 Where the assigned class Is greater than 4 hours, i1t shall be permitted
to terminate the test after 4 continuous hours.

8.4.9.3 The test shall be initiated by operating at least one transfer switch test
function and then by operating the test function of all remaining ATSs, or
Initiated by opening all switches or breakers supplying normal power to all
ATSs that are part of the EPSS being tested ******



(36-MONTH, 4-HOUR LOAD TESTING)

8.4.9.5.1 For a diesel-powered EPS, loading shall be not less than 30 percent
of the nameplate kW rating of the EPS. A supplemental load bank shall be
permitted to be used to meet or exceed the 30 percent requirement.

8.4.9.5.2 For a diesel-powered EPS, loading shall be that which maintains the
minimum exhaust gas temperatures as recommended by the manufacturer

8.4.9.5.3 For spark-ignited EPSs, loading shall be the available EPSS load.



(36-MONTH, 4-HOUR LOAD TESTING)

8.4.9.6 The test required In 8.4.9 |[36-month test]| shall be permitted to be
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.

8.4.9.7 Where the test required in 8.4.9 Is combined with the annual load

bank test, the first 3 hours shall be at not less than [30%] the minimum
loading required by 8.4.9.5 and the remaining hour shall be at not less than

/5 percent of the nhameplate KW rating of the EPS.

End



QVESTIONS?

COMMENTS....
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Need Generator or Transfer Switch Service?

847.291.1413

LIONHEART Contact us for emergency service or a competitive proposal

Veteran Owned | EGSA Certified | Independent | PowerAssured.com
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