ASME EA-1-2009

Assessment for
Process Heating
Systems



https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

Intentionally left blank



https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

ASME EA-1-2009

Energy
Assessment for
Process Heating
Systems

AN AMERICAN NATIONAL STANDARD

%@ The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

Date of Issuance: January 22, 2010

This Standard will be revised when the Society approves the issuance of a new edition. There will be no addenda
issued to this edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Periodically
certain actions of the ASME EA Committee may be published as Cases. Cases and interpretations are published on the

ASME Web

This code ¢
dards Commil
had an oppor
portunity for

ASME doe

ASME doef
document, an|
nor assume af
and the risk o

Participatid
endorsement

ASME accel
and policies,

site under the Committee Pages at http:/ /cstools.asme.org as they are issued.

ASME is the registered trademark of-The American Society of Mechanical Engineers.

r standard was developed under procedures accredited as meeting the criteria for American National Standards. Th
tee that approved the code or standard,was balanced to assure that individuals from competent and concerned interes
unity to participate. The proposed code'or standard was made available for public review and comment that provide
dditional public input from industry/academia, regulatory agencies, and the public-at-large.
not “approve,” “rate,” or “endors¢” any item, construction, proprietary device, or activity.
not take any position with réspect to the validity of any patent rights asserted in connection with any items mentioned
H does not undertake to ifisure anyone utilizing a standard against liability for infringement of any applicable letters
y such liability. Users, 6f a)code or standard are expressly advised that determination of the validity of any such paten
infringement of such.rights, is entirely their own responsibility.

n by federal agency-representative(s) or person(s) affiliated with industry is not to be interpreted as government or ij
f this code or standard.

pts responsibility for only those interpretations of this document issued in accordance with the established ASME pro
Vhich precludes the issuance of interpretations by individuals.

e Stan-
ts have
an op-

in this
patent,
rights,
dustry

edures

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Three Park Avenue, New York, NY 10016-5990

Copyright © 2010 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in the U.S.A.


https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

CONTENTS

BOreWOrd .o e e e
CommIttee ROSEET . . ..ottt e e e e e e
Correspondence With the EA Committee ...... ... ... ..
1 Scope and Introduction . ...... ...
2 Definitions . ... .. D
3 References . . ... ... it O T
4 Organizingthe Assessment .......... . ... . ... ... . .0 iiiiiiiiiniinnieitunlei]oit.
5 Conductingthe Assessment ........ ... ... .. ... ... i e
6 Analysis of Data From the Assessment ......... ... .. ... ... .. . Nl e
7 Reportingand Documentation .......... ... ... . ... ... ... S
Figures

1 Assessment Activities . ...... ... N e e
2 Example Worksheet ......... ... . N T b
Nonmandatory Appendix

A Key References ...y

iii


https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

FOREWORD

This document provides a standardized framework for conducting an energy assessment for process heating sys-

tems, hereafter referenced as an “assessment.”

A process heating system is defined as a group (or a set or combina-

tion) of heating equipment used for heating materials used in production of goods in an industrial plant. Assessments
involve collecting and analyzing information on system design, operation, energy use, and performance data and
identifying energy eff1c1ency 1mprovement opportunities to optlmlze system energy use or performance An assess-

ment may
per unit prd
systemy(s).
This Stan|
assessment
as energy as

duction cost, reducing lifecycle costs, and improving environmental performance related to the as

dard provides a common definition for what constitutes an assessment for both users and [provid
services. The objective is to provide clarity for those types of services that have been variously des
sessments, energy audits, energy surveys, and energy studies. In all cases, systems/(enetrgy-using

groups of industrial equipment organized to perform a specific function) are analyzed throughvarious techr

such as meg

surement and analysis, resulting in the identification, documentation, and prioritization of energy

mance imp

ovement opportunities.

jucing
bessed

ers of
Fribed
ogical
iques,
erfor-

This Stanflard sets the requirements for conducting and reporting the results of an asséssment that considers the en-
tire system, [from energy inputs to the work performed as the result of these inputs.An assessment meeting this

dard need

t address each individual system component or subsystem within afi industrial facility with equal W

however, it phall be sufficiently comprehensive to identify the major energy efficiency opportunities for improvi

overall energy performance of the facility. This Standard is designed to be applied primarily at industrial faciliti

many of thd concepts can be used in other facilities, such as those in the institutional and commercial sectors.
The Standlard is part of a portfolio of documents and other efforts,designed to assist in improving the effi

of industri
pumping,
ties include

(a) ASMH
tion details
the technicd
proaches, ti

(b) A cert
als who hayj
properly ap

(c) An en
dardized af
to control a
standard w.

(d) An AN

facilities. Initially, four assessment standards are being-developed for compressed air, process hg

ahd steam systems. Other related existing and planned efforts to improve the efficiency of industriall

guidance documents for the assessment standards, which provide technical background and a
to support understanding of the assessment«standards. These guidance documents provide ration
| requirements of the assessment standards-and give technical guidance, application notes, alterna
bs, techniques, and rules-of-thumb.

e demonstrated, via a professional qualifying exam, that they have the necessary knowledge and sl
ply the assessment standard.

brgy management standard, “/A’Management System for Energy, ANSI/MSE 2000:2008,” which is §
proach to managing energy supply, demand, reliability, purchase, storage, use, and disposal and i
nd reduce an organization’s energy costs and energy-related environmental impact. NOTE: This
1l eventually be superseded by ISO 50001, now under development.

[SI-accredited mé&asurement and verification protocol that includes methodologies for verifying the 1

of energy effficiency projeets.

(e) A program, Superiof Energy Performance, that will offer ANSI-accredited certification for energy effi
through applicationfef ANSI/MSE 2000:2008 and documentation of a specified improvement in energy perfor
using the ANSI measurement and verification protocol.

The complemeéntary documents described above, when used together, will assist organizations seeking to esf
and 1mp]9 ent company- or site-wide energy n]nnc

Stan-
eight;
hg the
bs, but

Ciency
ating,
facili-

plica-
hle for
te ap-

fication program for each ASME assessment standard that recognizes certified practitioners as indjividu-

ills to

stan-
b used
ANSI

esults

Ciency
Mmance

ablish

ASME EA-1-2009 was approved by the EA \ Industrial System Energy Assessment Standards Committee on October 1,
2009 and approved by the American National Standards Institute (ANSI) on December 2, 2009.
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CORRESPONDENCE WITH THE EA COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing
revisions, and attending Committee meetings. Correspondence should be addressed to:

Proposing
or desirablé
be publishe

The Com
citing the p
including a

Proposing

Secretary, EA Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

E Revisions. Revisions are made periodically to the Standard to incorporate changesthat appear nec
as demonstrated by the experience gained from the application of the Standard:*Approved revisio
H periodically.

1y pertinent documentation.

bssary
s will

mittee welcomes proposals for revisions to this Standard. Such proposals:should be as specific as pogsible,
pragraph number(s), the proposed wording, and a detailed descriptiomn’of the reasons for the prgposal,

a Case. Cases may be issued for the purpose of providing alternative rules when justified, to permif early

implementdtion of an approved revision when the need is urgent, or to provide rules not covered by existing [provi-

sions. Caseq

Requests
the Standar
existing Cad
Case applie

es. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the pr

B.

Interpretdtions. Upon request, the EA Committee will fénder an interpretation of any requirement of the Sta

Interpretati
The requg
his request

Subject:
Edition:

Question:

Requests th
may inadve

bns can only be rendered in response to a written request sent to the Secretary of the EA Committee
st for interpretation should be clear and\mambiguous. It is further recommended that the inquirer s
n the following format:

Cite the applicable paragrapRinumber(s) and a concise description
Cite the applicable edition)of the Standard for which the interpretation is being requested.

Phrase the question ‘as)a request for an interpretation of a specific requirement suitable for gf
understanding and.use, not as a request for an approval of a proprietary design or situation. 7|
quirer may alsoiinclude any plans or drawings that are necessary to explain the question; howeve
should not ¢ontain proprietary names or information.

ht are not in this format will be rewritten in this format by the Committee prior to being answered,
rtently change the intent of the original request.

ASME proc

edures-provide for reconsideration of any interpretation when or if additional information that mi

are effective immediately upon ASME approval and shall be.posted on the ASME Committee Web page.
for Cases shall provide a Statement of Need and Backgtound Information. The request should identify
1, the paragraph, figure or table number(s), and be writtén as a Question and Reply in the same format as

osed
dard.

ubmit

Pneral
he in-
I, they

which

rht af-
ASME

fect an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant
Committeeﬁmm_nﬂam&ﬂm&mﬂnﬁmdmﬂmmmmmmm

activity.

ice, or

Attending Committee Meetings. The EA Committee holds meetings or telephone conferences, which are open to the
public. Persons wishing to attend any meeting or telephone conference should contact the Secretary of the EA Stand-
ards Committee.

vi
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ENERGY ASSESSMENT FOR PROCESS HEATING SYSTEMS

1 SCOPE AND INTRODUCTION

This Standard sets requirements for

1.1

Thi$ Standard covers process heating systems that are
defindd as a group (or a set or combination) of heating
equipment used for heating materials in the production
of goods in an industrial plant. These systems, commonly
referre¢d to using terms such as furnaces, melters, ovens,
and hfeaters, use heat sources such as fuels, electricity,
steam| or other fluids to supply the required heat.

This$ Standard sets the requirements for conducting and
reporfing the results of a process heating energy assess-
ment {hereafter referred to as an “assessment”) that con-
siders|the entire system, from energy inputs to the work
perfoqmed as the result of these inputs. An assessment
complying with this Standard need not address each in-
dividiial system component or specific system within an
industrial facility with equal weight; however, it shall be
sufficiently comprehensive to identify the major energy
efficiehcy opportunities for improving the overall energy
perfoimance of the system. This Standard is designed to
be applied primarily at industrial facilities, but many of
the copcepts can be used in other facilities, such'as those
in thefinstitutional and commercial sectors;,

Asgdessments involve collecting and~ analyzing
data pn system design, operation, energy use, and
perfoymance and identifying eférgy performance
imprdqvements. An assessment(may also include rec-
ommg¢ndations for improving ‘resource utilization,
reduding per unit production cost, reducing lifecycle
costs,|Jand improving environmental performance re-
lated fo the assessed-system(s). Assessment activities
shall include, but@ase not limited to, engaging facility
persohnel and«providing information about the as-
sessmjent prgeess; collecting and analyzing data on
systein design, operation, energy use, and perform-
ance; [and-identifying energy performance improve-

ment eppert aand s o lein o o oo qn J ot

Bcope

)\ L) 1 1 el
4% Ulé(}llllLlllS dltd LUllblLlLl.lll5 d PIUL

assessment

(b) analyzing the data from the asséssment

(c) reporting and documentation of assessn]
When contracting for assessment services
sonnel may use the Standard,t¢ define and
cate their desired scope of assessment actiy
party contractors or consultants.

1.2 Limitations

This Standard(does not provide guidance
perform a proeéss heating system assessment
requirementsthat need to be performed durin|
assessment. For additional assistance, see the
ASME Guide for ASME EA-1-2009 Energy As
Proeess Heating Systems on how to apply thil

(a) This Standard does not specify how
process heating system.

(b) This Standard does not specify the q
and expertise required of the person using th

(c) This Standard does not specify how td
the recommendations developed during the
but does include recommendations for imp
activities.

(d) This Standard does not specify how
and validate the energy savings that result
menting assessment recommendations.

(e) This Standard does not specify how
test equipment used during the assessment,

() This Standard does not specify how to
implementation cost or conduct financial
recommendations developed during the ass

(g) This Standard does not specify specific st
for safe operation of equipment during the
The plant personnel in charge of normal ope

pss  heating

ent findings
, plant per-
communi-

ity to third

on how to
but sets the
b the system
companion
essment for
5 Standard.

to design a

ialifications
e Standard.
implement
assessment
lementation

to measure
rom imple-

to calibrate

bstimate the
hnalysis for
essment.

bps required
assessment.
ation of the
is operated

equipment are responsible for ensuring that i

PEE-CE T atian. 134,
PP ottt O g T eCom et O s

a written report. This report shall document system
design; quantify energy operation and performance
data; document the assessment process; show results,
recommendations, and savings projections; and im-
prove facility personnel’s understanding of system
energy use and operation.

Wy S | oo Jdat 1locts 1 £l
satery-atrmg-the-cata-conecton-prase-ot-the-dssessment.

(h) For outside individuals working in a private or

publicly owned company facility, issues of intellectual
property, confidentiality, and safety shall be addressed
before beginning an assessment. While the importance
of satisfying these requirements and related issues is ac-
knowledged, they are not addressed in this Standard.
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2 DEFINITIONS

assessment: activities undertaken to identify energy
performance improvements in a process heating sys-
tem that consider all components and functions, from
energy inputs to the work performed as the result of
these inputs. Individual components or subsystems
might not be addressed with equal weight, but sys-
tem assessments shall be sufficiently comprehensive to
identify the major energy efficiency opportunities for

normal operating conditions: the conditions at which the
heating system is operated for a majority of the time.
Parameters such as production rate, operating tempera-
tures and pressures, and load or charge conditions (e.g.,
temperature, moisture content) should be used as a guide
to determine normal operating conditions.

process heating system: process heating system includes
a group (or a set or combination) of heating equipment
used to heat materials used in production of goods in an

industrial plant The. cycl—om includes ]‘\nqh'ng oqnirment,

improving
impact ver
should be d

batch furnac
introduced

continuous f
introduced

energy inten
energy use(
unit or mas

energy use b
ing the ope
assessment,

JV€1d11 byblt‘,’lll t‘,'llt‘,'lg_y PﬁlfUlllldllLﬁ. Sybll‘,lll
sus individual component characteristics
iscussed.

: a furnace into which the entire work load is
periodically.

rnace: a furnace into which the work load is
Continuously or at short time intervals.

ity (also called specific energy): the ratio of the
| during a heating operation to the product
b that absorbs the energy.

iseline: amount of energy use measured dur-
rating conditions existing at the time of the

produced o

It should be expressed in terms of energy per

in terms of energy per unit of time. Exam-

unit of prquction, energy per unit of mass or volume

ples of the
(kW), or Bt
product).

functional re
pects the nj
ing system.
such as pro
controlled b
(per produd

furnace: a t
scribe proce
ers, ovens,

heat balance;
boundary ig
all energies
determined

maximum in

aseline units are: Btu/lb (kWh/kg), Btu/hr
1/unit of product (widget) or (kWh/unit of

guirement: description of what the plant.ex-
anufacturing system to do using the:Heat-
The parameters could be expressed in terms
duction output, quality (insofar a@s’it can be
y the heating process), energy.€onsumption
tion unit, if applicable), and-emissions.

brm generically used in this Standard to de-
ss heating equipmentsuch as furnaces, melt-
nd heaters.

a procedure ifiwhich an imaginary control
placed around a process heating system and
and mass flows crossing that boundary are
and sumed.

talled’energy input rate: the maximum amount

such as furnaces, melters, ovens, heaters.

resource utilization: use of available resourees sych as
energy, money, material, and manpower, to"perfofm the
necessary functions in plant operation.

Sankey diagram: specific type of flow”diagram in which
flows are represented by arrows. The width of the grrows
is shown proportionally to/the’ flow quantity. They are
typically used to visualiZeréhergy or material trgnsfers
between processes.

thermal efficiency: fox,a particular process heating system, it
is the ratio of the ‘energy absorbed by the materiall being
processed to the total energy consumed to heat the system.

3 REFERENCES

3.1\ Reference Standards

There are no reference standards in this documeht.

3.2 Informative References

This Standard can be incorporated into an energy man-
agement plan developed using ANSI/MSE 200¢:2008,
A Management System for Energy, Georgia Instifute of
Technology, 2008. Nonmandatory Appendix A lists key
references with additional information on procesq heat-
ing systems.

4 ORGANIZING THE ASSESSMENT
4.1

A comprehensive and complete assessment dan be
achieved only when a set of knowledgeable pergsonnel
participates in the assessment process. Functions requuired
to accomplish an assessment are listed in para. 4.1]1. The

Identification of Assessment Team Members

of energy th

L L. liadd 1 -
A CaITOCTSUP PIICU  USTUdITy CAPTCSSCTU T T ICTITES

such as Btu/h, kW, kCal/h, k] /h. In most cases, the max-
imum installed energy input rating can be obtained from
the nameplate of the heating equipment, the operating
manual, design drawings, or documents provided by the
equipment supplier. In some cases, this is known as “con-
nected heat input” or power rating.

maximum production capacity: maximum attainable or de-
sign production capacity expressed in terms such as Ib/
hr, tons/hr, and number of pieces per hour while operat-
ing the equipment in safe mode.

assessment team shall have members who are assigned
responsibility and authority to carry out these functions.

4.1.1 Required Functions and Personnel
4.1.1.1 Resource Allocation

(a) Allocate funding and resources necessary to plan
and execute the assessment.

(b) Exercise final decision-making authority on resources.

(c) Oversee the participation of outside personnel,
including contracts, scheduling, confidentiality agree-
ments, and statement of work.
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4.1.1.2 Coordination, Logistics, and Communications

(a) Obtain necessary support from plant personnel
and other individuals and organizations during the as-
sessment.

(b) Participate in organizing the assessment team, and
coordinate access to relevant personnel, systems, and
equipment.

(c) Organize and schedule assessment activities.

4.1.1.3 Process Heating Systems Knowledge

(c) other information sources, such as drawings, man-
uals, test reports, historical utility bill information, com-

puter monitoring and control data, control
calibration records

4.5 Assessment Goals and Scope

panels, and

The overall goals and scope of the assessment shall
be discussed and agreed upon at an early stage by the
assessment team. The overall goal of the assessment shall

incluide identification of pprfm‘manr‘p imprr

vement op-

report preparation.
e familiar with operating and maintenance prac-

Infqrmation on other assessment team members is
identified in para. 4.8.3.

4.2

Facfjlity management support is essential for the success-
ful oufcome of the assessment. Facility management shall
underptand and support the purpose of the assessment.
They ghall allow assessment team members from the plant
to parficipate in the assessment to the extent necessary. The
assessment team shall gain written support of plant man-
agemgnt prior to conducting the assessment, as follows:

(a) [Commit the necessary funding, personnel, and
resoufces to support the assessment.

(b) Communicate to facility personnel thel.assess-
ment’$ importance to the organization.

acility Management Support

4.3 {ommunications

Lin¢s of communication required for the assessment
shall e established. The assessmerit team shall provide
clear guidance to facilitate comimuinications among mem-
bers of the assessment team'so all necessary information
and dpta can be commuthieated in a timely manner. This
includes administrative\data, and logistics information,
as well as operatiofal ‘and maintenance data.

4.4 Access'to.Equipment, Resources, and
nformation

For[the performance of a complete and comprehensive

portunities in the process heating system bei
and using a systems approach. The sgope o
ment shall define the portion(s) of the facilit
be assessed.

4.6 Initial Data Collection and Evaluation

The following data shall*be obtained for
process heating systems)being evaluated:

ng assessed
the assess-
 that are to

each of the

(a) Type of energy (fuel, electricity, steam, etc.) used

and power inputyratings (when available)
units, such as’\kW or Btu/h.

(b) Actual production throughputs and
of specific\processes in terms of Btu, kCal,
over,ajdefined time interval (hour, shift,
month, etc.) collected from individual equ
ters or other available resources. Where
meters are not installed on the equipment,
heating energy use information shall be coll
plant level closest to the process heating eq
it is useful.

(c) Where individual meters are not avail
use should be estimated by using information
hours, percentage of the installed or designed
heat input rate, and equipment up-time or loa

4.6.1 Initial Facility Specialist Interviewp.

sessment team shall contact personnel ang
within the plant to collect information on opg
tices and any specific operating consideration
energy use for the equipment. This informat
used to help develop the site-specific goals
ment plan of action (paras. 4.7 and 4.8).

4.6.2 Energy Project History. The asses

in terms of

energy use
kJ, or kWh
day, week,
pment me-
individual
the process
ected at the
uipment, if

hble, energy
n operating

equipment
d factor.

The as-
| specialists
rating prac-
s that affect
ion shall be
and assess-

bment team

shall collect and review information on en

Prgy saving

assessment of a facility’s process heating system, it is nec-
essary to physically inspect and make selected measure-
ments on the system components. The assessment team
shall have access to

(a) plant areas and process heating systems required
to conduct the assessment

(b) plant personnel (engineering, operations, mainte-
nance, etc.), their equipment vendors, contractors, and
others, to collect information pertinent and useful to the
assessment activities and analysis of data used for prepa-
ration of the report

projects, assessments, audits, baselines, or benchmarking
already conducted for the process heating system.

4.6.3 Primary Energy Cost. The cost data shall include
values in terms of units such as cost per million Btu (MMBtu)
or kWh, or other similar terms, considering all charges, such
as purchased cost, transportation cost, demand charges,
peak rates, time-of-the-day rate, and any other costs up to
the point of use. Where necessary, appropriate costs should
be assigned to by-product fuels and steam, on-site gener-
ated electricity or steam, and in-house generated utilities
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(process gases, water, other fluids, etc.). These costs should
be used in subsequent analyses. The assessment team shall
agree on the period during which the costs would be con-
sidered valid. Although average values are appropriate in
most cases, the assessment team should also consider issues
such as demand charges and trends to identify situations
not made obvious by the use of averages.

From this information, an average annual energy
cost/ kWh (electric) or cost/MMBtu (fossil fuel if on-site
generation is used) over the previous 12 mo, or another

following list includes commonly used measuring and
monitoring instruments:

(a) gas temperature-measuring instruments, such as
thermocouples and thermometers

(b) flue gas analyzer with capability to measure oxygen
(O,), carbon monoxide (CO), and total hydrocarbons (HC)

(c) surface temperature measurement instruments,
such as infrared pyrometers and contact thermocouples

(d) pressure-measuring instruments, such as pressure
gages, digital or liquid-filled manometers, and draft gages

appropriatd time period, shall be determined. A Tacility
may have ajready established a marginal cost for energy
that can be fised.

nt team shall identify assessment objectives
and action items that will contribute to achieving the as-
sessment gdals.

4.7.1 PrerIminary Selection of Process Heating Systems
for Assessment. The assessment team shall prepare a
preliminary] list of systems for the assessment. Selection
shall be baded on data and information collected in the
activities d¢scribed in paras. 4.6.1 through 4.6.3 and the
priorities established by plant management.

The assegsment team may divide the opportunities
into three ctegories

(a) worthly of further analysis

(b) possilbple candidates for analysis afterthigher prior-
ity opportuhities are dealt with

(c) unsuifable for assessment

The selection shall be based on factérs such as energy
use, applicapility, past experienece with application of the
identified opportunities, effectiort current and future op-
erations, copsiderations fet’product quality, safety, and
equipment life.

4.8 Assegsment-Plan of Action

entplan of action shall be developed that in-

4.8.1 Definition of Data Collection Requirements and
Methods

4.8.1.1 Measuring, Metering, and Diagnostic Equip-
ment Required. The assessment team shall identify
the instruments, data loggers, and other data collection
equipment required for the assessment. This equipment
shall be inspected and calibrated or repaired, if necessary,
before the assessment to ensure reliable indications. The

(e) voltmeters, ammeters, and wattmeters

(f) steam flow meters

(g) other special-purpose instruments as-requirgd

Additional instruments and measuremént devices
for specific purposes should be used, 4f required. The
ranges of instrument measurement scales will depend
on the operating parameters (€.g.,”temperature| pres-
sures, flow) of the equipment: The assessment| team
shall define the range of m€asurement parametdrs ex-
pected during the assessméent.

4.8.1.2 Definition of Data Collection Methods.
The assessmerip téam, in consultation with the ap-
propriate plant personnel, shall define data collection
methods for-the selected equipment in a measurpment
plan. Options include measurements of the required
operating parameters at selected locations on the ¢quip-
meft itself, data collection using permanently indtalled
instruments on the equipment, data displayed o con-
trol panels or other locations such as computer sdreens,
operating data provided by plant personnel and dlesign
data given in drawings, and operating instructions sup-
plied by vendors. In each case, the measuremenijt plan
shall include details of the method of data collgction,
source of data, and measuring instruments used

4.8.2 Initial Measurement Plan: Where and When to
Collect Data. The assessment team shall prepare § mea-
surement plan that describes and/or displays, fof each
piece of equipment

(a) a sketch of the equipment showing points where
the measurements are to be taken and the test equipment
to be used at those locations

(b) a list of measurements, types of instrumentg to be
used, frequency, and timing of measurement (espgcially
for batch operations or in cases where productign and
operating parameters change) to ensure true representa-
tion of average operating conditions

The plan should be discussed with the appropriate per-
sons to ensure minimum adverse impact on production,
product quality, etc. when the external instrumentation or
data collection equipment is used. The plan should also in-
clude special requirements for the measurements, such as
providing access ports at the required locations, installing
sampling lines, and providing utility services required by
the sensors and measuring instruments. The plan should
also include a tentative schedule, work breakdown, and
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personnel responsibility to ensure efficient data collection.
The plan should include provision for independent verifica-
tion of data, especially when it has been collected from per-
manently installed instruments or from control panels or
displays. Verification requirements should be determined
by the assessment team members’ confidence in the meas-
urement system used and/or their prior experience.

4.8.3 Identification of Other Assessment Team Mem-
bers Required. The assessment team shall identify

Periodic reporting to facility managers in the form
of debriefings should occur as agreed upon by the
assessment team. Also, irregularities may occur dur-
ing an assessment (e.g., the failure of a computerized
records system). If and when such events occur, the
assessment team shall determine a corrective course
of action.

The on-site assessment activities will conclude with a
wrap-up meeting designed to outline the assessment in-
vestigations and initial recommendations. This meeting

other members to participate in the assessment activities.
The agsessment team members should have knowledge
of ong or more aspects of process heating, such as

(a) manufacturing processes for which the heating
systerhs are used

(b) Hesign, controls, and instrumentation for the heat-
ing syptems and equipment

(c) pperating practices of the heating systems being
assessed

(d) jmaintenance of subsystems or critical components,
such gs, but not limited to, burners or other types of heat-
ing syptems, material handling system, equipment struc-
ture, gnd heat recovery equipment

(e) fompany goals, financial hurdles, company cul-
ture, gnd available capital

(f) dccess to at least several months of historical energy
use ar|d operating and technical data

Asspssment team members shall be empowered to al-
locate| the required time and resources as identified by:
the aspessment plan of action.

4.8/4 Assessment Schedule. The assessment team
shall grepare a schedule for the assessment activities. The
schedpile shall include a list of specifig_process heating
devicgs to be assessed, times when-the equipment will
be avdilable for data collection, anrd;alist of the required
data cpllection equipment and-petsonnel. The following
shall glso be made available;agneeded:

(a) pafety briefing.

(b) hondisclosure agreements.

(c) liability insurahCe requirements.

(d) frequirementsfor personal protective equipment.
All aspessment team members shall have the necessary
equipnent prief to the assessment.

It is|essertial to schedule the dates reserved for the as-
sessmpnt and to organize a set of scheduled events. For

1s discussed 1n para. 3.7.

4.8.5 Key Personnel Interviews. Stibject fo modifica-
tion during the course of the assessment, the dates and
times for the assessment team formeet with key plant or
facility managers and process operators shgll be speci-
fied and agreed upon by all/individuals who|will be par-
ticipating in each megting event. It shall bel recognized
that all data initially-identified as essential t¢ the assess-
ment shall be obtained in discussions with knowledge-
able facility staff.

4.9 Goal'Check

Priot” to conducting the assessment, the|assessment
team shall ensure that the plan of action mee}s the stated
assessment goals. The assessment plan of acfion shall be
reviewed for relevance, cost effectiveness, and capacity
to produce the desired results.

5 CONDUCTING THE ASSESSMENT

The assessment team should follow the asqessment ac-
tivities shown in Fig. 1.

5.1 Establishing Data Collection Priorities

Requirements for the development of a pre|
of process heating systems are detailed in paj
requirements for data collection methods arg
para. 4.8.1. These should be reviewed and 1

iminary list
a.4.7.1. The

detailed in
ipdated be-

fore conducting the assessment.

5.2 Determining the Functional Requiremgnt of Each
System

this reason, the dates of the assessment, and dates and
times of key meetings, shall be designated in advance of
beginning the assessment.

A meeting shall occur just prior to the commencement
of the assessment. The purpose of this meeting is to re-
view information collected in the preliminary data col-
lection and evaluation and establish the work schedule.
At this meeting, the assessment team should discuss the
tools, methods, measurement, metering, and diagnostic
equipment required. The assessment team should also es-
tablish the daily schedule(s) for the on-site assessment.

For each process heating system studied, the assess-
ment team shall determine the system’s functional
requirements, such as production output, quality (in-
sofar as it can be controlled by the heating process),
energy consumption (per production unit, if applica-
ble), and emissions. The assessment team should poll
appropriate plant departments to develop a complete
profile of expectations or use original design param-
eters as a guide. These might include parameters such
as energy use per unit of product (energy intensity)
and product yield.
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Fig.1 Assessment Activities
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Draft report, review, and final report

5.3 Review of Permanently Installed Meters

The team shall identify all the utility flow (e.g., fuels,
oxygen) and electrical power meters permanently in-
stalled on process heating devices. As needed, they will
obtain output data, if it has been recorded and preserved,
for a period of time and in a format they deem appro-
priate. This may include input or production-related
consumption data. The assessment team shall also con-
firm that the installation of the meters conforms to their

manufacturers’ recommendations for accurate operation
and that they are properly calibrated per manufacturer’s
recommendations.

5.4 Identification of Control System and Strategy Used

For each process heating device or system assessed,
the assessment team shall determine the type of control
systems and strategies used. These shall include (where
applicable), but are not limited to, control systems for
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temperature, heat input, air-fuel ratio, furnace pressure
or draft, atmosphere generation, and safety.

5.5 Identification of Operating and Maintenance
Practices

The assessment team shall obtain information on oper-
ating and maintenance practices for the process heating
devices covered by the assessment.

(b) instruments and test procedures used to monitor
those operating parameters and procedures for and fre-
quency of calibration.

(c) maintenance history, with particular attention paid
to parameters and equipment requiring frequent correc-
tive intervention.

(d) planned outage schedules and forced outage history.

5.6 Implementation of Measurement Plan (Data

5.5J1 Operating data and information shall include,
but ngt be limited to

(a) heating process cycles, production cycles, product
throughput, and product mix

(b) pperating parameters, such as temperatures, pres-
sure (Hraft), and flue gas analysis (e.g., oxygen, carbon
monokide)

(c) frequency and duration of typical process interrup-
tions dlue to factors outside the process heating system

(d) product- or production-related issues that impact
how the heat processing operations are run

(e) product and process quality factors that must not
be negatively impacted by a change in heat processing
operations

(f) ¢ther operating parameters that are monitored reg-
ularly|(e.g., Btu/lb of product), along with historical data
on thgse parameters

5.5J2 Maintenance practices and data shall include,
but ngt be limited to

(a) preventive maintenance and burner and-¢ombus-
tion efjuipment tuning schedules. The ass¢ssment team
shall yerify these schedules are, in fact, observed in prac-
tice. I not, the assessment team shall determine what the
practifes actually are.

Namej of the equipment

Fig. 2 Example Worksheet

Collection)

The assessment team shall develop.a)mjeasurement
plan to ensure that data collected is adctiratef repeatable,
and reliable under the same operating condifions.

5.6.1 ldentification of Data*Collection Refjuirements.
The assessment team shall“identify the nedessary data
requirements for the heat balance and shall identify spe-
cific sources, such as preinstalled instrumgnts, control
panels, operator input, or additional measur¢ment using
instrumentation at specific locations.

The assessment team shall review the avpilable data
sources-and data collected up to this point anfl determine
what additional data are needed to conduct hat balances
on.the selected process heating equipment.

The assessment team shall prepare a wotksheet that
shows the required data, the most suitabl¢ source for
that data, and method of validation, if requir¢d. This ma-
trix shall be used to define the data collectign activities.
Example of a typical worksheet is shown in|Fig. 2.

5.6.2 Determination of Data Collection Methods.
Once the required data have been identified, the
assessment team shall determine how it is collected. This
shall require

Opergting eonditions

Date

Time of data collection

Required Data Source of the Data Validation Method

Responsible Assessment Team Member Remarks
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(a) determination of the appropriate instruments to
gather the data and ensure they are properly calibrated

(b) determination of the appropriate locations and in-
stallation procedure for data collection and the correct
sampling equipment and procedures

(c) determining the appropriate times in the equip-
ment operating cycle for data collection and the fre-
quency of collection

5.6.3 Data Collection.

Data collection duties shall be

energy efficiency, the tentative results of the assessment,
the recommended assessment measures with energy, and
approximate cost savings projections, if available. The re-
sults presented in this meeting shall be qualified as pre-
liminary, subject to needed further analysis. The target
dates for the delivery of a draft and final versions of the
final written report shall be set by mutual agreement.

6 ANALYSIS OF DATA FROM THE ASSESSMENT

assigned to
Wherever {
process hea
time to enst

The asses

various members of the assessment team.
ossible, all data pertaining to a particular
ting device should be collected at the same
re it is a “matched set.”

sment team shall verify the instruments used

for data collection are properly functioning, calibrated,

and installe

H at proper locations within the system.

5.6.4 Dath Review. Assessment team members shall

review the
clude cross
instrumenta
source (direg
results appe

collected data. The review process shall in-
-checking of data obtained from installed
tion or control panels with an independent
ct or indirect) for the same data. Should any
ar inconsistent or in conflict with other data,

the membeis shall collect a second set of data at the iden-

tical operat

ng conditions to verify the original figures.

If serious ifconsistencies appear between the first and

second sets
sampling p1
ment opera

Data are
team membM
consistencig
team discoy
that compr
ance, they s
managemer

assessment team members shall review the
ocedures, instrument calibration, and equip-
ing modes at the times of the tests.
Fonsidered acceptable only after assessment
ers have determined the reasons for the-in-
s and have corrected them. If the assessment
ers any equipment or operating, conditions
mise safety or product or precess perform-
hall report these issues imnrediately to plant
pt.

5.6.5 Pr

cess Heating System Baseline. To com-

pletely defihe assessment ednditions, it is necessary to
establish the¢ system(s) baséline through gathering proc-
ess heating| energy use.data and relevant production
operating data. Thése data are the basis of future sys-
tem perforthancéseomparisons. The assessment should
record systgm.operating conditions in a way that can be
aCCeSSed in ]’1!3 F1 Hure

6.1

The purpose of the analysis is to develop;-for each
heating device studied, an energy balance (and [mate-
rial balance, when appropriate) based on the collected
data, to compare the results of thisrenérgy balancg with
industry-accepted benchmarks, determine areas where
energy efficiency could be improved, identify ways this
improvement could be obtained, and, as an opgtional
activity, conduct a financial-analysis of those suggested
improvements.

Introduction

6.2 System Data Analysis

The assessthent team shall develop energy (heat) bal-
ances for the.equipment evaluated during the assesgment.
Raw dat&’collected during the assessment shall be ysed to
calculate energy (heat) distribution for the system|using
mafuial calculations or software tools designed for the pur-
pose. Where raw data are used to calculate compongnts of
the energy flow, such as wall heat losses from outsidle sur-
face (skin) temperatures, accepted equations, graphs, or
software shall be used to conduct these supporting|calcu-
lations. These calculation methods and assumptiofs and
their sources shall be clearly documented and desfribed
in the assessment report. The heat balance for each dystem
assessed can be presented in the form of a table of chart
that illustrates energy input and its distribution, incjuding
recycling of energy, if any, within the system.

For continuous processes, the heat balance shofild be
presented in terms of energy flow per hour (e.g.| Btu/
h, kJ/h, kW, etc.). For batch processes, the heat balance
should include energy flow in terms of quantity [of en-
ergy (e.g., Btu, kJ, kWh, etc., per unit of production| or for
a specific duration or cycle time).

Data analysis results should include heat balances,
energy intensity for the process equipment, and pbser-

5.7 Wrap-Up Meeting and Presentation

As the final step in conducting the on-site part of the
assessment, some or all members of the assessment team
shall make a presentation of findings. This event shall be
attended by all managers involved in and concerned with
the assessment and all assessment team members. The
presentation should include the assessment process used,
review of the current status of process heating system

vations about equipment conditions (e.g., condition of
insulation, openings, and areas of losses) not directly
mentioned in the heat balance but which provide infor-
mation on future energy savings opportunities.

6.3 Calculations and Identification of Specific
Energy Savings Opportunities

The assessment team shall compare the output of the
energy balance analyses (reported as overall energy
consumption, energy intensity, or thermal efficiency)
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to design values, accepted industry benchmarks, and/
or targets established by plant management. Industry-
accepted benchmarks, if used, should be defined and
should be for identical or similar operating modes (e.g.,
batch vs. continuous, very large units vs. very small
units) and similar types of equipment. This analysis,
taking utility costs into account, identifies areas where
energy savings opportunities exist and is critical to de-
veloping estimates of the savings resulting from taking
advantage of those opportunities. Separating opportuni-

6.3.4 Examples of Revising Control Strategies. Re-
vised control strategy opportunities deal with the way
in which the output of the device’s heating system is
regulated. In some cases, they may simply require recon-
figuring of existing controls. In others, they will require
replacement of existing control systems and components.
They include changing the location or type of temperature
sensors, replacing electromechanical contactors with sili-
con-controlled rectifiers (SCRs), converting from two-po-
sition to proportional temperature controls, and revising

ties inffo categories based on the ease of implementation
and cgst of carrying them out may assist in establishing
their priorities. These categories include maintenance
improvements, operational improvements, equipment
upgrades and replacement, revising control strategies
and pfocess improvements, changeovers, and others, as
descriped in paras. 6.3.1 through 6.3.6.

6.3]1 Examples of Maintenance Improvements.
Maintenance improvement opportunities often yield rel-
atively high savings for the amount of time and money
invested and often can be quickly implemented. They
require efforts to restore the heating equipment to its
origingl design specifications or enhance its performance
with minimal or no capital investment. Examples in-
clude [adjusting excess combustion air to more efficient
levels| repairing door or access cover seals, repairing or
recaliprating control instruments, patching or replac;
ing d¢teriorated insulation, and developing preventive
maintpnance procedures.

6.3]2 Examples of Operational Improvements. Op-
eratiohal improvement opportunities deal ‘with the way
the hdating equipment is operated in the production en-
vironnent. Examples include reschedtling work flows
to reduce idle time or temperaturg set point changes,
mininjizing overall energy copsumption associated with
restar{s after idle production shifts, and altering work-
flow gatterns or heating €quipment locations to preserve
thermpl energy in products between processes. These
changps shall not negatively affect process performance
or prg¢duct quality~Changing product quality require-
menty may be ant appropriate way of saving energy or
increasing_throughput but only if approved by plant
management.

heating zone temperature profiles. Some.o

these revi-

sions can be implemented quickly and miay-yield signifi-

cant savings for a modest investmentef.time

6.3.5 Examples of Process dmprovemen
overs. Process improvement and chan

and money.

lts/Change-
beover op-

portunities require additignal detailed study because

they embody fundaniental changes to t
and/or its processing-to reduce the energy

he product
required to

make it. Such opportunities might include changing
the material of a‘\product to permit a less enfergy-inten-
sive thermahtreatment or to eliminate heaf processing

altogethe®)

6.3.6’Examples of Other Energy Savings Opportunities.
Other opportunities include all other methodg not consid-
ered above. One example is fuel switching. This may in-

clude conversion of electrical heating systems
systems, fuel fired systems to electrical heating
of by-product fuels, or use of a hybrid system
than one energy source is used for processing

6.4 Energy Use Baseline

to fuel fired
Bystems, use
where more
he product.

The assessment shall define and develop am energy use
baseline for the process heating system(s). The baseline
can be in terms of units such as energy used per unit of
production, per unit of time, or other apprgpriate units

that can be used for future comparison after i

mplementa-

tion of energy efficiency improvement projedts.

6.5 Technical and Financial Analysis

The assessment team, in cooperation

with other

resources, shall carry outa technical analysis fgr theenergy
savings opportunities identified for the various heating
systems. Technical analysis should include copsiderations

6.3.3 Examples of Equipment Upgrades and
Replacement. Equipment upgrade and replacement
opportunities require capital investment to improve the
thermal efficiency of the processing equipment. Typi-
cal upgrades include the addition of exhaust gas heat
recovery to fuel-fired furnaces, replacement of heating
elements or burners with higher performance designs,
upgrades to fans and ductwork for higher heat transfer
rates, and replacement of existing insulation with materi-
als of higher thermal performance.

forissues, sucthras avaitability, performarce; acceptability,
and history. A list of selected and unselected opportuni-
ties, with reasons for the decision, shall be documented
in the reviews as well as the final report.

Recommendations not meeting the technical criteria
established by the plant personnel or leadership staff
shall be separated from those that are acceptable.

A financial analysis, as an optional activity, should be
carried outforthetechnically acceptablerecommendations
and shall include net savings (economic benefits) and
estimates of budgetary cost for implementation of each
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of the recommendations. Net savings shall include all
appropriate components, suchas energy cost, productivity
changes, labor costs, improved product quality, mainte-
nance cost savings, and emission reduction. Implementa-
tion costs shall include all appropriate components, such
as hardware, installation labor, and start-up costs. These
should be obtained using various resources, such as the
assessment team experience.

The analyses shall categorize the opportunities, ac-
cording to the plant’s chosen method of evaluation, or

(e) performance opportunities identified with associated
energy and cost savings
(f) recommendations for implementation activities

7.2.2 Facility Information. A detailed description of
the facility, plant background, and products made at the
plant shall be included in this section.

7.2.3 Assessment Goals and Scope. This report sec-

as operati , maintenance, capital, or other specially
funded prdjects. For capital projects, a financial jus-
tification lijke a simple payback analysis or internal
rate of return shall be prepared if a financial analysis
is completed.

Plant or dorporate financial personnel should be con-
tacted for guidance on the requirements and specific
methodology to use.

Methods |used for the implementation cost estimate,
data sourcep, and implementation costs shall be clearly
noted in thq assessment report.

7 REPORTING AND DOCUMENTATION

7.1 Final Assessment Report

clusion of the on-site assessment and any
ow-up data analysis, the assessment results
shall be repprted in a final written report, as described in

para. 7.2.

7.2 Final Assessment Report Contents

The final hssessment report shall include the fallowing
informatiory:

(a) execufive summary

(b) facility information

(c) assesgment goals and scope

(d) description of system(s) studied/in assessment and
significant dystem issues

(e) assesgment data collection'dnd measurements

(f) data apalysis

(g) energly use baselirie

(h) perfoymance iniprovement opportunities and pri-
oritization

(i) recommendations for implementation activities

(j) appendices

trorshattcortaimabrief statermemntof the—assessment’s
goals. The report shall identify the boundaries efthe spe-
cific system(s) on which the assessment was performed
and why the boundaries were selected. This repoft sec-
tion shall include a description of the general approach
and methodology used to conduct the/assessment,

7.2.4 Description of System(s) Studied and Significant
System Issues. The repert-shall include a detailpd de-
scription of the specifiésystem(s) on which the gssess-
ment was performed.‘Descriptions shall include [major
characteristics of the.equipment, such as type of device,
operating metliod¥(e.g., batch, continuous, semi-latch),
products processed, production capacity, type of heat
source used;-and maximum heat consumption. Any spe-
cial prodtict considerations bearing on system o1 proc-
ess alterations shall be noted. Depending on the gystem
assessed, the discussion of system operation can pe ex-
tensive and should be supported by graphs, tables, and
system schematics. Supporting documentation ghould
also be included to clarify the operation of the gystem
components and their interrelationships.

Any significant system issues related to energy upe and
others affecting the energy use shall be described, ihclud-
ing an operational review of system. Any existinlg best
practices found (methods and procedures found|to be
most effective at energy reduction) shall be documpented.

7.2.5 Assessment Data Collection and Measurements.
The methods used to obtain data and conduct mepsure-
ments shall be identified, including an overview [of the
measurement plan. Measurement data and observjations
required for para. 7.3 not reported in para. 7.2.6 slall be
placed in an appendix. This report section shall a}so in-
clude, for each heating system studied, the highlights of
the energy flows represented in form of tables, graphs,

7.2.1 Executive Summary. This section shall con-
dense and summarize the report in brief. The executive
summary shall provide an overview of

(a) the facility, plant background, and products made
at the plant

(b) goals and scope of the assessment

(c) system(s) assessed and measurement boundaries
used

(d) energy use baseline

10

or commonly used methods, such as Sankey diagrams.
Where information is available, that performance shall
be compared with design values, industry or corporate
benchmarks, or other similar units used within the plant
or other plants of the company. Significant factors con-
tributing to that performance shall be described, along
with any other particularly noteworthy findings.

This report section shall also identify the methods,
models, or software used for analysis and the results
they produced.
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Raw data, such as flue gas measurements and furnace
wall losses, the instruments and methods used to collect
them, and energy balances and their supporting calcu-
lations, shall reside in the report appendix. Data shall
be reported in units customarily used by the plant.

The assessment report should give details on the con-
sistency, repeatability, and reproducibility of the measure-
ments. The assessment report should show the confidence,
precision, and data loss of measurements.

(e) changes or modifications necessary for
equipment

(f) time and cost for implementation

(g) complexity of implementation steps

the existing

(h) potential parallel benefits (e.g., improved prof-
itability, improved operations, lower environmental

impact)

7.2.9 Recommendations for Implementatio

n Activities.

The report should include a description of steps needed

7.2]6 Data Analysis. The report shall include the out-
come pf the measurements and data analysis in accord-
ance With the site-specific assessment goals, assessment
plan gf action, and statement of work. Any significant
analyfical methods, measurements, observations, and
resulty from data analysis from completed action items
shall e documented.

7.2]7 Energy Use Baseline. The assessment report
shall dontain the energy use baseline for the process heat-
ing syptem(s). The analytic method used to develop the
energy use baseline and units of the baseline shall be de-
scribefl. Plant functional and production process obser-
vatior]s and information shall be reported.

The| report shall clearly describe the process heating
systerh energy use baseline. This baseline can be adjusted
for chinges in operating conditions.

7.2{8 Performance Improvement Opportunities Identi-
fied and Prioritization. The analysis shall quantify:esti-
mates|of energy reduction and energy cost savings from
recommended performance improvement opportunities.
The r¢port section shall include a list and description of
signiffcant contingent benefits, such as reduced emis-
sions, |increased productivity, and Jowered energy cost
per unit of production. Additional ¢dlculations may ad-
dress pther energy and non-ertergy benefits. The report
shall {dentify the methods (ofjcalculation and software
mode]s used with assumptions clearly stated.

Performance improyement opportunities can include
those from maintepance improvements, operational im-
provejments, equipment upgrades and replacement,
revisihg control strategies, process improvements and
change-over,\and other actions that reduce energy
consumption.

Dethils on performance improvement opportunities to

to implement the opportunities identified dy
sessment. Methods for refining data analysi
and for obtaining reliable implementation cq
should be addressed. Steps for optimizing
taining system performance following imp|
of adopted measures should b€ identified.

Implementation cost eStimates for the
improvement opporturiities, if developed as
activity, are intended, to’be in metrics, such
investment and payback period.

The recommendations may include the n
ther engineeting analyses prior to impler
identified assessment opportunities.

7-2.10 Appendices. Material that is
léngthy and does not necessarily contribute t
presentation of the report should be includs
dices to keep the body of the report short.

ring the as-
5 as needed
st estimates

and main-
lementation

erformance
an optional
hs return on

eed for fur-
henting the

somewhat
the overall
d in appen-

This section shall include one or more of tﬂ:e following

topics with appropriate details that allow t
fully understand the assessment process, data 3
basis for the recommendations. Topics may in
of process heating equipment, energy sources 3
during operations, instrumentation and data s
for the energy balance, and computational too
software or other calculation methods used.

7.3 Data for Third Party Review

The report or other documentation deli
the report shall include sufficient raw da

e reader to
nalysis, and
lude details
nd their use
ources used
s, including

vered with
a from the

assessment so that the analyses performedl in section

documen-

5 can be confirmed by a third party. This

by verifiers and other persons not inv

ved in its

tation shall be structured so it can be eas%iy accessed

development.

be documented and reported shall include a sufficiently
detailed description of the actions required for project
implementation. To aid in the selection of projects for im-
plementation, the assessment team should categorize the
opportunities as high, medium, or low priority based on
factors such as

(a) energy and cost savings

(b) likelihood of achieving projected savings

(c) likelihood of long project life with sustained savings

(d) impact to ongoing operations
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7.4 Review of Final Report by Assessment Team

Members

Before the assessment report is finalized, members of

the assessment team shall review the assessment report for
accuracy and completeness and provide comments. Upon
review of the draft report and requests for modifications,
the assessment team shall provide a consensus acceptance
and then prepare and issue the report in final form.


https://asmenormdoc.com/api2/?name=ASME EA-1 2009.pdf

