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Designing Emergency Power Systems
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Lessons Learned from Katrina, Subsequent Lawsuits
and the Courtroom

Decision Making Process

Pendleton Methodist NFPA 110
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: siderations




Outline

~ Examining the LaCoste vs. Pendleton
‘Memorial Methodist testimony

eviewing lessons learned from the
lement

 provisions for hardening a
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Trial Began 12 January 2010

Iree years before Hurricane Katrina inundated Ne
eans, a senior executive at Pendleton Memoria
hodist Hospital assessed its vulnerability to th
oding that had been long feared there.

t question is, do we have generators |
late an emergency flood with 15
Cameron B. Barr, then a

LaCoste vs. Pendleton Memorial

“The family of Althea LaCoste, a 73-year-old
atient who died in what her family’s lawyei
lege was sweltering heat after nurses spe
pumping air into her lungs by han
dark, is raising a potential
yal question: How prey




LaCoste vs. Pendleton Memorial

“Mrs. LaCoste’s family alleges that the
ospital was negligent for having inadequati
ergency power systems, evacuation pla
floodwater protection. They say a fu
that failed after it was flooded c
jenerator to shut dow
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Plaintiff’s Witness — Frank Painter

“Painter said Friday that Methodist could ha
pted for a ‘standard submersible petroleur
ymp’ that would work inside a larger grot
to facilitate pumping to the genera
the solution for every gas statio

7

Building Housing Pump




Pump Location
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Frank Painter’s Recommendation

Install a submersible pump “in series” with the
pump already in place.
g

SME Testimony for Defense

“Well, my thought about it is that it's based on
theory, but it's not very well thought out,
because what you have done is you have
roduced another point of failure rather t
ing the system more reliable and mo
lant, you have actually taken re
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SME Testimony for Defense

And it would be very hard to predict how to '
lesign this system because, let's take an
am pIe of the submersible pump being
pump in the central [plant] bein

SME Testimony for Defense

And | would not know how to make those
alculations, because people don't pump
ure drop through dead pumps, okay.
weII thought out. It's theoretl
a prototype des:gn

Opinion

The fact that the LaCoste case was actually
owed to be tried based on the theory tha
omersible pump added in series wouI
an EPSS failure, is a travesty.
rit review boa rd” _--r-"'




Trial Ended on 26 January 2010

“What began two weeks ago as a potentially
indmark wrongful-death trial testing the
its of hospitals' liability for disaster
1ing ended Tuesday with a confider
nt in Orleans Parish Civil Di
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Joint Commission as an Advocate During
Legal Proceedings -

e Joint Commission, who accredited the
pital, did not volunteer to assist durin
| action even though they issued the
a “passing grade”. 4

endleton Memorial Methodist Hospital
rongful death lawsuits sets a precedent fi
design of new and existing EPSS

ODefending in Place is situational
OValue Engineering is out
- QSingle points of failure are out
Redundancy is in




EPSS Components — Where to Locate?

¢ Fuel Tanks

* Day Tanks

* Generators

* Parallel Gear
Circuit Breakers

Inside Waterline

Outside Waterline

4/28/2010




Blue Pillar’s Avise™ digital Energy
Asset Management System

/365 monitoring,

MGI Systems — What We Do
Facility Education Learning Management Syste n

nergency Power Systems Consulting and j
imissioning

Queens Medical Center, Honolulu, HI —
Trauma Center of the Pacific

uild an EPSS with N+1 total redundancy to
rallel with any of our 3 -11,500v HECO
lers — without taking up any incoming
1g real estate. And by the way,
vith the surroundings, be e

10 NOISEe
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We Noticed This Driveway....
I /

...50 We Filled It Up with a CEP

Blend with Environment, Easily Serviced

and No Noise




3rd and 4th Floor - Generators

Back To Back Cats

Camouflaged!
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Redundancy

Tior 1 Tiort Tior i Terv__|
Active Capacity N
Compenants to Support N N+1 N+l Aftar any
the IT Load Failure

1 Active 2
Distribution Paths 1 1 and Simultaneously
1 Alternate Active
Concurrently
Ma ble HNo No Yeos Yeos
Fault Tolerance No No No Yes
Compartmentalization No No No Yes
Load

Continuous Cooling tend D'd':'"':" M:" D'n::t" Density Class A

y Dapendent 2

Gradual Increases of N

e 2 fuel pumps, and

e 2 circuit breakers fed from separate panels

Spare breaker for pumps
Added filtration

re ircuit breaker for normal and p
cy feed breakers to ATSs

11



Dual Fuel — Old Sets
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Dual Fuel — New Sets

EPSS Maintenance and Testing
NFPA 110, 2010 ed.

911.3: Application “This document applies to
“new installations of EPSSs, except that the
quirements of Chapter 8 [maintenance a
ing] shall apply to new and existing
ms. Existing systems shall not be

be modified to confor

12



Monthly Loading Requirements
NFPA 110, 2010 ed.

18.4.2: Diesel generator sets in service shall be F

ercised at least once monthly, for a minimum
minutes, using one of the following methoc
) Loading that maintains the minimum exhaus {
peratures as recommended by the manufa

or 0 eratmg temperature condlt )
ercent of the nameplat
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10 Second Requirements
NFPA 99, 2012 ed.

96.4.4.1.1.2 The 10-second criteria shall not
oply during the monthly testing of an essen ti
|caI system. If the 10-second criteria is
|ng the monthly test, a process she
nnuaIIy confirm the ca

Annual Load Test — if Needed
NFPA 110, 2010 ed.

1 8.4.2.3: Diesel-powered EPS installations that d
ot meet the requirements of 8.4.2 [monthly tes
Il be exercised monthly with the available El
shall be exercised annually with

13
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No PPE = Permanent Tan

The Wrong Way

The Right Way

14



University of Michigan Medical
Center
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Decentralized UPS (old way)

ypical Critical Branch: Rack UPS

Genset XEXK]

Utility
Source

Centralized (New Way)

Large
UPS

15
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UPS Strategy: Tradeoffs

* Supports multiple critical systems
 Energy efficient

* Lower utility costs

* Lower cooling costs

* Lower system price

* Ease of service, lower service costs
« Sized for future kVA requirements

* UPS purchased with IT equipment
* Appears to be cheap as costs are
spread out on a per purchase basis

* Higher system cost

* Higher failure rate (MTBF)

* Higher maintenance costs

* UPS costs add up

« Initial footprint smaller but overall space
2 required much larger

* Equipment room space
* Electrical infrastructure needed
* Planning needed

7.13 Installation Acceptance

13.1 Upon completion of the installation of th
SS, the EPS shall be tested to ensure
formity to the requirements of the stan

spect to both power output and fu

acceptance tes

Acceptance Test Timing

.13.2.1 For new Level 1 installations, the EP
all not be considered as meeting this
dard until the acceptance tests have
cted and test requirements met.

16
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AHJ Notification

3.3 The authority having jurisdiction sh
iven advance notification of the tim
) the acceptance test is to be per
authorlty can witness

Performance Limits

3.4 The EPSS shall perform within the I|_
|f|ed in this standard.

New and Unoccupied Buildings

3.4.1.1*% In a new and unoccupied buildi
acility, with the prime mover in a cold
ition and the emergency load at
g level, a normal power failure
by opening all SW|tche

17



Existing Occupied Buildings

3.4.1.2* In an existing occupied building or
ility, with the prime mover in a cold start
lition and the emergency load at operati
‘a normal power failure shall be simul:
ting at least one transfer switc
r initiated by opening all s
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Test #1 - Parameters

3.4.1.3 The tests conducted in accordan
1 7.13.4.1.1 [new buildings] and 7.13.
ting buildings]shall be performed in
e with (1) through (12).

Paralleled Generators

Vhen the EPSS consists of paralleled EPS:
‘quantity of EPSs intended to be oper
ltaneously shall be tested simultane

18



Loads and Time Delay to Start

he test load shall be all loads that are
ed by the EPSS. There is no minimun
ng requirement for this portion of
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ranking Time and Operating Spe

he cranking time until the prime mover
rts and runs shall be observed and
rded.

Start Function & Steady-State
The engine start function shall be confir
verifying operation of the initiating circt

transfer switches supplying EPSS |

n to achieve a s

19



Meter Recording

he voltage, frequency, and amperes shal

i_c_able, the prime_m.
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Test Time and Retransfer

The load test with building load, or other lo
at simulate the intended load as specified i
ion 5.4, shall be continued for not less:

-and the run time shall be re )

Cooldown and Rest Period

The time delay on the prime mover _
I_down period and shutdown shall be_ ;

20



Test #2

.13.4.3* A load shall be applied for a 2-hour, ful
oad test. The building load shall be permitted |
ve as part or all of the load, supplemented
ad bank of sufficient size to provide a loa
| to 100 percent of the nameplate kW
PS, less applicable derating facto
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Test Initiation, Load and Duration

7.13.4.3.1 This full-load test shall be initiated a
he test specified in 7.13.4.1.3 by any method
at starts the prime mover and, upon reachir
2d rpm, picks up not less than 30 percent
ameplate kW rating for the first 30 mi
than 50 percent of the namep!
he next 30 minutes, and

nity Power Factor & Paralleled Uni

'.13.4.3.2 A unity power factor shall be permitte
or on-site testing, provided that rated load test
the rated power factor have been performe
e manufacturer of the EPS priorto
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Data Recording

3.4.3.4 The data specified in 7.13.4.1.3(
(7), (8), and (9) shall be recorded at fi
acceptance and every 15 minutes
er until the completion of the
tified in 7.13.4.1.3(10
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Crank Test

3.4.4 Any method recommended by the
nufacturer for the cycle crank test shall b
ed to prevent the prime mover from ru

Battery Charge Rate and Safeties

3.4.4.3 The battery charge rate shall be
rded at 5-minute intervals for the fir
ites or until charge rate stabilization

22



Safety Test Exception

«ception: It shall be permitted for the
nufacturer to test and document y
crank, high engine temperature, low
ire and overspeed safeties
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Documentation

13.4.6 Items (1) through (4) shall be made
ilable to the authority having jurISdICtIO
e of the acceptance test:
nce of the prototype test as speC|

st Practice: Combine Triennial Te

With

-PA 110, 7.13“Re-Acceptance” P

C ve the system will work under latest co
andards for acceptance in case of

23



Triennial Testing
NFPA 110, 2010 ed.

118.4.9: Level 1 EPSS shall be tested at least on
'th|n every 36 months.

. .1: Level 1 EPSS shall be tested
sly for the duration of its assi
2) [Class X]
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Triennial Testing (cont.)
NFPA 110, 2010 ed.

8.4.9.3 The test shall be initiated by operatin
st one transfer switch test function and th
erating the test function of al ]
matic transfer switches; or initiated by
aII switches or breakers supply'-

Triennial Testing (cont.)
NFPA 110, 2010 ed.

118.4.9.5 The minimum load for this test shall bi
specified in 8.4.9.5.1, 8.4.9.5.2, or 8.4.9.5.__

! 5.1 For a diesel-powered EPS, Ioa
2SS than 30 percent of the na
PS. A supplemental
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Triennial Testing (cont.)
NFPA 110, 2010 ed.

~ 918.4.9.5.2 For a diesel-powered EPS, loading that
~ maintains the minimum exhaust gas 4
temperatures as recommended by the

Triennial Testing (cont.)
NFPA 110, 2010 ed.

418.4.9.6 The test required in 8.4.9 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.

497 Where the test required in 8.4.9 is F
ned with the annual load bank tes

All Children’s — St. Pete
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Florida Hospital - Orlando

Sumter Regional Hospital
Sumter Co., Georgia

Complete Destruction
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Flying Glass

2x4 at 100+MPH
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Corner Office

y ,.: ? . 4

Sk
! %

Education and Recognition
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Education and Recognition
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