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In order to get the Air Emissions Permit for Data Centers that
have diesel emergency standby generators, it IS necessary to
comply with EPA and local regulatory requirements. Ensuring
that the Data Center design takes into account these
regulatory requirements can have a significant impact on
overall facility layout and cost.

This presentation provides an overview of the EPA regulatory
framework that can impact Data Center design and layout.
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A Focus of this presentation
A What Emissions are of Concern?
A Overall EPA Regulatory Framework
A Air emissions modeling process

A Technology to Deal with Air Emissions from Diesel
Engines

A Challenges Facing the Critical Power Engineer

A Possible Solutions
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Focus is on the emission requirements for new, large
stationary emergency Diesell 1 I/ L 2 NJ a/ z
L 3y A é@ngigey éommonly found in new Data Centers

A This presentation doedOTfocus on:
I EXisting or retrofit engines
I Natural Gas (Spark Ignition) Engines or smaller ( < 500HP) D
Engines
I Operational and reporting requirements once an engine is
Installed

I Revenue production / noemergency use for emergency
engines (as of July 2013 the EPA is reviewing possible chang
this area)

I Special exemptions for remote areas (i.e. Alaska)
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""ﬁa’ia Centers that have diesel driven emergency standby generators have the
F2tt26Ay3 SyYraairizya GKIFIG FNBE 2F 02
NOx — yellow haze Particulate Matter / Unburned HC & CO
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Example of a relatively new Data Cent:
running on Diesel Engines during Test

Note the highly visible smokestacks
which attract unwanted attention and
the plume ofemissions coming from
them.
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A This presentation uses the following EPA terms and presents a
framework that ties them together:
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NAAQS-=National Ambient Air Quality Standardsiefines the
AalLJISOATAO LRttdzilyia IF'YR UKS
NSPS- New Source Performance Standatdsgulates new
sources put into operatioafter the rule

RICE NESHAFRReciprocating Internal Combustion Engines
National Emissions Standards for Hazardous Air Pollutants
regulatesnew and existingources

EPA Tier 2, 3 4i and 4fEPA standards used to certify engines
from an air emissions standpoint

A There are many exceptions and special cases in the EPA regulato|
framework. This presentation focuses onlymgw emergency diesel
engines > 500H@typically used in large Data Centers
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

Clean Air Act
(Congress)

Title | Title 1l

Air Pollution Emission
Prevention & Standards for
Control Moving Sources

Title VI

Ozone
Protection

Plan Requirements Emissions Standards:
For NonAttainment AreasDiesel Non Road Engir

EPA EPA TieR,3,4/

Regulatory NAA.QS/RI :.IEESHA.‘P/.NS Office of Transportatio
Office of Air& Radiation . .
Program & Air Quality
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

§TED ST4
o &

S %1 protve”
Ac2 T RRNXaa tAGATFOGA2f0 FAL S
Curtallment Service Providers), in January 2013 the EPA
proposed the following amendments for Emergertygine
operation:

I Unlimiteduse for emergencies (e.g., power outage, fire, flood)

I 100hr/yr for maintenance/testing aneémergencydemand
response

I 50hr/yr of the 100 hr/yr allocation can be used for:

A localreliability (existing RICE at area sources of BIA subject to a
NERC North American Electric Corporatieh.evel 2 call, or when
there is a voltage or frequency fluctuation of 5% or more)

A peakshaving until May 3, 2014 (existing RICE at area sourtt&Rf
only). Be aware that this usage is often cwveden by local regulatory
authorities¢ for example US northeastern stateSIESCAUM region
do not generally allow this usage)
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/
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A NAAQS; National Ambient Air Quality Standard
i VLI ASAa G2 ¢ AGONRUOSNRALIFE Lkt fdzil y(
I Must be met by all states

i Criteria pollutants include diesel emissions such as Nitrogen Dioxidg, (NO
Particulate Matter (PM) and Carbon Monoxide (CO)

i Timetable for NAAQS implementation varies depending on pollutant
I http://www.epa.gov/air/criteria.html

A Non-attainment area
i ! NBlFaé¢ INB 2F0Sy a4 O0KS O2dzyiue 2
i Al GOFAYYSYudElr2AMIYEYRY RSUSNNAYSR ¢
I Requires an EPA approved State Implementation Plan (SIP) to resolve

I US Northeast (Maine to Northern Virginia) is called the Ozone Transport
Region (OTR)because of population density it has more stringent

requirements DATA CENTER WORLD
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NAAQS for N§Xconsidered the harshest component of
NOx) was changed in 2010 to includehaurly worst
case of 18&1g/m3 ( 100 ppb) requirement (previously
was an annual average). Timeline for implementation:

By June 2013 each state must submit a State
Implementation Plan (SIP) to ensure attainment

By 2017 there mudbe full compliance with
NAAQS foNG,

Similar NAAQS approach applies for CO and PM

Modeling of the emissions sources at the site and its
surroundings is used to determine if the site requires
emission control devices

Bottom Line NAAQS requirementanresult in the
requirement for emission control devices on the diest
generators at a Data Center
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

E—— 64’»45 pnowc."@
A NSPS New Source Performance Standards
A Applies only to new installations

A Typically specifies performance standards that are
RSTAYSR 6AUKAY GKS 9t !

A Most new diesel engines intended for emergency us
would readily meet the requirements which are:
I Tier 2 for engines > 752 HP
I Tier 3 for smaller engines

A BottoAmVIine NSPS is Iikely not a consjrqint from the
alJISOATeAYyd SYIaJAYSSNRRa L
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/
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A RICE NESHMAas had a big impact aexisting
non-emergencydiesel generators

However this presentation looks at RICE
NESHAP impact grew diesel generators
> 500HP used f@mergencyapplications

A Important terminology:

Afacility isarm ! NB I {f i2 dmtiIoiential

to emit < 10tons/yeaiof any single hazardous air
pollutant or < 23ons/yeaiof any combination of
hazardous aipollutants annually

Afacilityisafi Maj or 8 ibaam emni raore
than an fiArea Sourceo

The emissions requirements and implementation

ti meline are typically m
Sourceso

EPA has classified over 70 area source categbries
l.e. a stationary reciprocating internal combustion
engine (RICE), or a boiler Each of these categories
has special NESHAP (National Emissions
Standards for Hazardous Air Pollutants)
requirements
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

—
A RICE NESHAically references NSPS requirements
Installations

A Request the endiser to usdJltra Low Sulfur Diesel
(ULSD¥, whichhas been @ommon standard sinc2007

A TypicallyRICE NESHA&Rissions compliance for new
engines > 500HP is accomplished within the engine

A The facility operator must record emergency operatior
with reference to a nosresettable hour meter and make
available to EPA on request

A Bottom line; RICE NESHAP 1S Iikely NOT a cops}raint
UKS alLlSOATeAyd SYIAYSSNI
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

A Tier 1 was adopted in 1991, the current level is Tier 4 interimr
(T4i) and by Jan2015 Tier 4 final (T4f) will be in placedier
emergencydiesel engines

A If the engine is not T4 it must have a permanent label
Indicating for emergency use only

A There can be some significant disadvantages to using T4
certified engines for DC emergency applications
I For example if the urea used for NOx reduction runs low the engine
will trip
A Bottom line: EPA T4 iSOTrequired for emergency diesel
engines, but some engine vendors are advocating use of T4
engines to ensure there are no operatirggtrictions
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

LAW - provides the
authority for the
EPA to write

Regulations

——————————
______.REGQLATIONS -
explain the NAAQS NSPS RICE NESHAP
implementation
details
Reciprocating Internal
Explanation National Ambient Air Quality New Source Performance Combustion Engine Nationa
P Standards Standards Emissions Standards for
Hazardous Air Pollutants
Regulatory

40 CFR Part 60 part I (for

Reference for Dies 40 CFR Part 50 . ;
Diesel Engines)

Stationary Engines

Specifies the allowable limits
for "criteria" pollutants in EP,
defined geographic "areas"

applies to existing AND new
stationary engines.

Overview applies to new stationary
engines
Tier 3 has peen in eff(_-:ct sine March 2010 with
2008 and Tier 2 (applies to :

. . amendments in Jan 2013
larger engines) since 2005

Latest Amendmentsl:)(-:‘pen(js.on V\.IhICh crltfarla
pollutant is being considerec

No regmts for major sources
but best to comply with diese
engine NSPS. Operator may
be reqd to follow certain
requirements for fuel use,
maintenance and reporting

Implication for
DieselEmergency
Engines > 500 HP
where there is no
intent for revenue
generation

If large multi-engine
installation in a "non-
attainment area" and 1 hr . .

>
test to be conducted at full e s er s e e e
load may require SCR for Nt
reduction to gain air permit
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TIER 2/3/4

Emissions Standards for
Engines (including Stationar

40 CFR part 1039, 1065, 10¢

40 CFR Part 63 subpart ZZZ¥or Tier 4 and 40 CFR part 8

for Tier 3

applies to new engines usec

in mobile and stationary
applications

Tier 3 has been in effect sint
2008 and Tier 2 (applies to
larger engines) since 2005

Tier 3 or Tier 2 for HP > 752
Must be marked "For
emergency use".
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

Likely not a Likely not required

factor_ _ for emergency
If engine is new. use. Tier 3 (or Ti
Some 2 if engine EPA Tier

operational >752HP) is ok
impacts

4
Certified

NAAQS constraint likely if:

A Nonattainment area

A Installation is large

A 1 hour worst case is exceedeg
during testing

Likely not a
factor
If engine is new.

NVAON

NGO, etc.
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

—

' ‘ﬂssuming the key requirement is to get an air
permit for the DC foemergencyuse of diesel

gensets:

I RICE NESHARdINSP3equirements have likely beet
met by the engine manufacturer (since 2008)

I You likely do NOT neddlcertified engines
I 'You may need emission control devices to meet
NAAQIequirements:
Alf in a nonattainment area

AIf the Data Center is large (i.e. is an area source)

Alf the 1 hr worst case emissions are exceeded fqr any
GONRGSNRAI ¢ LIffdzil yi RdzNRYy
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http://www.climaticoanalysis.org/post/the-epa-finds-greenhouse-gases-to-be-dangerous-but-what-does-that-mean/

A For diesel engines the available emission control technolo
are:

I Diesel Oxidation Catalyst (DO@)deal with CO and
unburned Hydrocarbonsodor

I Diesel Particulate Filter (DPE) meet Particulate Matter
(PM) requirements visual

I Selective Catalytic Reduction (SCR)meet NOx
requirements

A Diesel engines used for emergency applications often nee
meet NOXx requirements based on local permitting

requirements
19 DATA CENTER WORLD
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A SCRs a very welkstablished and weknown

technology to reduce NOx emissions in varic
applications all over the world.

I Coaffired power plants

Gas turbines

Large marine vessels
Diesel cars and trucks
Stationary engines
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SCR Catalyst HO+N, —u
reaction area

i

E Dosing System

i System Control

: i :

o= - : ——————————————————————— ;
i Urea
: Tank
|
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Typical is 8®5%  Typical is 785%
removal removal

Can achieve~99% Canachieve ~90%

SCR-Selective Catalytic Reduction
DPF i Diesel Particulate Filter
DOC i Diesel Oxidation Catalyst
NOx i Nitrogen Oxides

SCRNOx DPF-PM DOG HC & CO

Typical is 760%
removal

Can achieve ~90%
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PARTHUMEER
BULKHEAD_DPF

DOC CANISTER

DPF CANISTER

Lamons Gasket

§S lock washer

§§ hex nut

FLAT WASHER 3-8

a
®|N|o|o]|alwin|=]3
3

SN F N NG I N (X)) g (Y

he Reverse Installation
revention Tab

Particulate Filter

Hliter Oxidation
canister =
Particulate Filter +
Oxidation Catalyst

Bulkhead for FOx
modules for SMW

engine
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