CenterPoint
¢ Energy

Commercial & Industrial

Retro - Commissioning

Program
Manual for 2008

O Nexanr



Table of Contents

N [ 011 (oo [F T 1o o I P OURRUPN 1
1.1 Customer ENGIDIIEY........ooiiiiiieiii oot me et 1
1.2  RetroComMISSIONING AGENTS.......uiiiiieiiiiiii e eee ettt e e e et e e e esme e e et b e e e e e e sabb e e e e samme e e e e nnnes 1
1.3 Peak Demand Definition and Calculation MethodolQgy...........cuuveeieiiiiemiiiiiieieeieeee e 2

131 DEFINIION ...ttt 2
1.3.2 Calculation MethOdOIOGY.......ccoiiuriiiieeiitie e 2
1.4 ProjeCt DElIVEIADIES. ......cooiiiiiieiee ettt ne et 2
1.5 Contact INFOIMEDN ......ooiiiiiiiiee et et e e et e b e e e e e eeeeeas 3.

2 Program PrOCESS i iiiiiiiiiiis ettt r et eess eeeeeanere e e e e e e arrees ereeesasneeee s e e nnees aaeee 4

2.1 ProCess FIOW Charl.......ooi it eee sttt eeeest bbbttt et e e e et e e aeeeeeseseeeeeaeaaaaaaaaaaeeaens 4.
211 APPICAION PhASE......oiiiiiiiiiei e nnnee e B
2.1.2 Project IMplementation..........ccoooo i iiiii e e ——————————— 5

A Y o o] 1o Vi To T o I d = E = S 6
221 OVBIVIBWL. ..ottt ettt e e e sk b bbbttt s st e et e e eeanbsb bbbt s e s e e e et e et eeeeeeeenn 6
2.2.2 Deliverables for Application PhaSe.........coiiiiiiiiiiiiie e a e ee e 6

G T = o 1 Vo TN = o T = PSS 7
231 OVBIVIBWL. ..ottt ettt e e e s s bbbk ettt st e ettt eaeebs b bbb be s b e e e et e e e eeaeeeeennn 7
2.3.2 Planning Phase EXECULION...........uuuuiiiie i ceeeis e e e v s e s e e e e e e e e e aeaeeeee e 7
2.3.3 Deliverables for Planning PRase.........ccooooi oo 9.
234 Planning Phase TiMelINE.........ccooveiiiiieeecee e ee e e e 9

A 01V Ty T F= Vo) I = T = PSP 10
24.1 OVBIVIBWL.... oottt ettt ettt e e et b bbbt bt e st e ettt e e e aaamtsebe e e e e e et e aeaeaaeaeeeaan 10
2.4.2 Investigation Phase EXECULION............cciiiii e e e e e e aeaans 10
2.4.3 Deliverables for Investigation Phase..............uuuiiiiiiiieeciiiii e eeeeceeeeeeeee e 16
24.4 Investigation Phase TIMElINE...........oooviiiiiiii e eeee e e e 16

2.5 IMPIEMENAION PRASE.......oiiiiiiiiiiii ettt e rne et e e 17

A T =Y 1 To7= 4o I = o = = TR 18
2.6.1 L@ YT 1 PR 18
2.6.2 Verification PRase EXECULION.........ccuiiiiiiiie ettt e e e e e e e e 18
2.6.3 Deliverable for Verifcation Phase.............oooiiiiiiiiiieee e 19

Appendix A 3 ELIGIBLE AREA

Appendix B & Planning Phase Materials
Appendix C & Investigation Phase Materials
Appendix D @ Verification Phase Materials
Appendix E 8 Sample Owner Acceptance Table



CenterPoint Energy Commercial& Industrial Retro-Commissioning Program 2008 Program Manual

1 Introduction

The Commercial & Industrial Retr@ommissioningProgram (RCx) is designed to achieve
demand and energy savingscommercialand industrial facilities Peak demand period is from

May 1 to September 30 during the workweek between the hours ofPMOéGnd 7:00 PM.
Savings are realized through the systematic evaluation of facility systems and implementation of
low-cost measures targeted to improve HVAC system operation and, in rasey, improve
occupant comfort. Thi®rogram is offered to customers time CenterPoint Energy Service

Territory to enhance theirtr facilitiesé6 comfort

energy costs by implementing low cost measurdhis Program Manual includes detailed
information about the program and guideliries project implementation.Nexant, Inc. is the
Program Administrator (PA) for thigrogram offered by CenterPoint Energy.

1.1 Customer Eligibility

Eligible customers must be in the CenterPoint Energy service territory. Although most facilities
can benefitfrom retreccommissioning services, sites having the following characteristics are
preferred:

A Based onour interpretation ofnew laws passedin 2007 {HB 3693, it r ans mi ssi on

i ndustri al dramtlsrpeogrankio wa d e d , A i n s tiondl factitieso n a | 0

that are transmission class customarms not excluded and can participaBased on final
rulings by thePublic Utility Commission RUC), this interpretation is subject to change.

A Existing facilifes should be a minimum of 300,08@0000 square feet of conditioned space.
Multiple smaller facilities (which are similar in size and nature) can be combined as one

project. [ Forbexampled ai 3 adreparfimegt stores

each can be combined to form qureject].
A Facilities must have a motivatediouse operations and maintenance staffahasavailable
to support the project.

A The facility is equipped with an Energy Management Control System (EMCS) that has a
substantial number of monitoring and cohpoints.

A The system is free of major problems requiring costly repairs or replacements.
A All pertinent engineering mechanical systems design documentation is accessible.

A The facility hasa high Energy Utilization Index (EUI). This includes Watts/sq ft Bhdsq
ft.

A The facility owner must be willing to commit to implementing a minimum of $10,000 for
Energy Conservation Measures (ECMs).

Based on considerations such as those listed above, the PA and CenterPoint Energy will identify
applicant facilities thahave the highest perceived opportunity for savings to participate in the
program and then prioritizes potential participants.

1.2 Retro-Commissioning Agents

Qualified RCx Agents have been selected through a refpregtialification process Firms
seleted for the program were chosen based on aMads¢ ranking for performing retro
commissioning services that follow the program protocols. As part of the terms of the agreement,
the RCx Agents agree to follow the guidelines set out in this program manua

c |

t

e
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1.3 Peak Demand Definition and Calculation Methodology

1.3.1 Definition

Peak Demand (kW) reduction for the RCx Program is defined as the demand reduction that
occurs between May 1 to September 30 during the workweek between the hoQés arfid 7:00
PM, excluding Memorial Day, Independence Day and Labor Day resulting in a t@8bdfours.

Program Year 2008
Peak Period: M-F 1:00
Number of | PM - 7:00 PM (hrs per | Peak Period

Month Days day) Hours
May 21 6 126
June 21 6 126
July 22 6 132
August 21 6 126
September 21 6 126
Total Peak Period Hours 636

Table 1. 2008Peak Hour Period

1.3.2 Calculation Methodology

The following equation and example illustrates the calculation methodology that should be
followed for calculaing the Peak Bmand reduction for the program:

Peak Demand Reduction (kWEner gy Savings du(kfihhg t he Apeak

Peak period hours

Example

A building hasl Large OutsideéAir Handling unit with a 100 HFan motor. The systems in the
building are turned on between 6:00 AM):00 PM The proposed measure will be to turn off
the OutsideAir Handling Unitat 6:00 PM to coincide with the occupancy in the building.

Annual Energy Savings = Fan horsepower * 0.746 kW/hp * Load Factor * HeahscRd *
Number of Days

100 hp* 0.746 *0.8*3*365 = 65,350 kWh

Energy Savings during Peak perioran horsepower * 0.746 kW/hp * Load Factor * Hours
Reduced during peak period * Number of Days in the Peak Period

100 hp* 0.746 *0.8*1*106= 6,32 kWh
Peak Demand Reduction due to the Fan = 68¥26/636 hrs = 9.95 kW

1.4 Project Deliverables

Each RCx project includes three reports to be delivered to thie tRA Planning Phase Report,
Investigation Phase Report, and final Verification Phase Repdhese reports define and
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document the retroommissioning activities for the projecfThe PA must review and accept
each deliverable before the project may proceed to the next program phase.

In addition to the reports completed by the RCx Agent, hiéding owner must submit an
Implementation Plan along with a schedule after the Investigation Phase.

1.5 Contact Information

The RCx Program Administrator (Nexant, Inc.) can address questions not answered in this
program manual or discuss program componentsdrerdetail Contact information for the
administrator is provided below.

Aniruddha Ani Duttagupta
Nexant, Inc.

909 Fannin Street, Suite 1275
Houston, TX 77014038

Phone: (713) 9825560

Cell:  (713) 308107

Fax: (713) 390741

Email: aduttagupta@nexant.com

Or contact CenterPoint Energy:

Calvin BurnhamP.E., CEM

CenterPoint Energy

1301 Travis

Houston, TX77002

Phone: (713) 2073423

Email: calvin.burnham@centerpointenergy.com



mailto:aduttagupta@nexant.com
mailto:calvin.burnham@centerpointenergy.com
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2 Program Process

The program administrative process for each retrmmissioning project follows the basic
program phases, which are based upon indssanydardizedetro-comrmissioning procedures:
Application Phase

Planning Phase

Investigation Phase

Implementation Phase

Verification Phase

> > > > >

2.1 Process Flow Chart
2.1.1 Application Phase

Retro-Commissioning Application Phase

Building Owner Submits
Application & Utility Bills to the
Nexant and/or CNP

v

Application Review by PA (Nexant)

Application Terminate Project

Accented?

Select RCx Agent

v

Building Owner Agreement with
Nexant

v

RCx Agent Contract / Task Order
with Nexant

v

Project Kick-off Meeting

v

(Go to Planning Phase)

Application Phase

Figure 1. Application Phase Process Flow Chart
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2.1.2 Project Implementation

Program Manual

Retro-Commissioning Project Implementation

RCx Agent
Planning Phase

(3 Weeks)

Site Assessment

(]

Develop Master List oEnergy Conservation
Measures C MP&Planning Phase Repord
for PA (Nexant) and Owner Review
Complete Planning Phase Meeting

Project
Feasible?

Terminate Project

RCx Agent Investigation Phase

(6 Weeks)

* Yes

| Detailed Site Assesgent |

(]

| Update Master List |

¥

| Develop Diagnostic and Calculation Plans|

(] L]

- And/Or . .
| Data Logging |<—>| Functional Testlng|

L] L]

| Update & Distribute Master List |

(]

Select PrioritffCM's
Submit Calculation Plans

¥

Submit Investigation Report
Create and Submit Owner Project Selectioblda
Complete Investigation Phase Meeting
Owner Selects ECMbs

Owner
| mplementation Phase

(]

| Submit Proposed Statement of Work to Nexan

(]

| Implement Repairs & Improvements

Test
Implementation
ok?

Owner Informs PA (Nexant) of Completion

RCx Agent
Verification

Phase

y

RCx Agent Verifies Project Impleemtation &
Costs and Revises Savings Calculations

¥

Submit Verification Report to Nexant
Nexant Reviews and Provides to Owner

Figure 2. Implementation Process Flowchart
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2.2 Application Phase

2.2.1 Overview

The program begins with the Application Pha3de steps comprising thiphase are outlined in
Figure 3 Applications are completed by the facility representative and stguito the PA or
CenterPoinEnergy. Once a program application is received, the PA reviews it and evaluates if
the facility is a good candidate for participatiolfi an application is accepted, the facility owner

is required to sign Building OwnerAgreement with Nexant, IncThe PA will select and assign

RCx agent based on their experience and skillse facility representative may select an RCx
Agent of their choice, if any. Once the RCx Agent is selected, the Agent will enter into a contract
(Task Order) with Nexant, Inc. to complete services. Soon after the contracts are signed, a
project kickoff meeting will be scheduled Attendees may include representatives from
CenterPoint Energy, the PA, the assigned RCx Agent, and the owner or fepilégentative.

Program RCx Program Building
Phase Agent Administrator Owner

Application Select Building

Select RCx Agent

Contract with Nexant Building Owner Agreement
With Nexant

| Project Kick Off Meeting |

Figure 3. Application Phase Administration

2.2.2 Deliverables for Application Phase

A Application submitted to the PA @enterPoinEnergy by the owner or representative
Building OwnerAgreement signed bihe avner orownerrepresentative

Prgect Contract (Task Order) signed by RCx Agent to commence work

Twenty Four months of utilityElectricity and Natural Gajills in Microsoft Excel format

> >
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2.3 Planning Phase

2.3.1 Overview

Following the kickoff meeting, the RCx Agent begins the Planning Pha3&e program
administrative steps that occur duritigs phase are shown in Figure 4ollowing a project
feasibility assessment, the RCx Agent submits the R&bramissioning Plamning Phase Report
(with calculation spreadsheets) the PA for review. The PA will review the Planing Phase
Reportsubmittal and accept it or recommend refinemefscethe PA and Customer accept the
final PlanningPhaseReport, the invoice may be submitted.

The Planning Phase needs to demonstrate that opportunities fecosbwperformance
improvements exist. The Plan must idensfgnificant energy savings (kW and kWin) order
for the project to continue to the Investigation Phakteasures with longayback $3 years)
will not be consideredIn certain cases, when tleaergy savings afeelow expectationghe PA
may renegotiate a reduced scope of work and fee for the Investigation FtiheeRCx Agent is
not able to demonstrate project feasibility, the project may be dropped from the prafthin
is the casethe RCx Agent will be paid for planning phase services.oNly additional work will
be performed or payments made.

Program RCx Program Building
Phase Agent Administrator Owner

Planning
Assess and Plan
Review & Accept

Receive Plan

Assess and finalize

feasibili

Submit Invoice

Figure 4. Planning Phase Administration

2.3.2 Planning Phase Execution

After being assigned a project by the PA, the RCemfghegins the planning phas€his phase
involves the RCx Agerperforming site audits which includes, but not limiteccémsulting with
the facilityds per s omechanical and electriceysters, gitility ille
analysis andcomgeting the Site Assessment Form(skacility operations, equipment control

faci

sequences, set points, control parameters, schedules, occupant activities, and component

operation are also to be reviewed and documented in the.rdpO® Agents are encouraged to

use spreadsheet calculations, based on sound engineering assumptions, principles and industry

accepted standard practices.
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From the information gathered, the RCx Agent develops the Planning Phase Report that explains

the building energy systems, idergsi preliminary measureg,e ner at es aaniMast er
discusses project feasibilityThe Report outlines detailed assessment tasks that will guide the
investigation phasand must includéhe following components:

A Executive Summary

A A brief facility desciption that includes: the availability of building documentation, energy
consuming equipment, and system operation.

¢ Preliminary assessment of the site (the Site Assessment Frenyysaving opportunities
and project feasibility.

A Retrocommissioning seiwe details that include scheduling information and a work plan for
the investigation phase.

A Identification of a Master Listand description of potential Energy Conservation Measures
(ECMs).

A Estimatedsavings calculations based on spot measurementsfr@m.EMCS frontend or
handheld meter), engineering assumptions, nameplate data, etc.

A Discussion of implementation feasibility based on measure cost and acceptability to the
building owner.

Certain critical factors to assess project feasibility must lbenigted along with the Planning
Phase RepartThe factors listed below will be the basis by which each identified measure will be
evaluated:

A Program pak demand reduction and energy savesisrates
Measure persistence

A

A Owner buyin
A Technicaland econonu feasibility
A

The costs associated with the implementation of these measures.

One of the key goals of the RCx Program is to implement measures that will sustain the
efficiency projections for 10 year sebuldifighi s i s
staff skill and motivation, and the nature of the measure, whether a mechanical repair, software
modification, or set point change.

In some cases a measure may show a high kW reduction potential, but technically it may not be a
feasible projecto implement The focus of the program is legost measures, and these will be
given priority over measures with higher cost and/or longer anticipated simple payback period.

Master List

The observations made during the site assessment and detaligddasessment form the basis
for the Master List The Master List identifies savings opportunities (or performance
deficiencies) and recommended improvemeritge list includes all recommended lawst and
capital improvements The format for the Mast List is provided in th&lanning Phase Report
outline in AppendixB. The RCx Agent is required to use the Master List format provided, unless
explicit written authorization is given by the PA to do otherwise.

The Master List includes the name of thateyn or equipment, a description of the problem or
deficiency, recommended solutions, and savings catedgayings categories classify measures
by the time period during which savings are anticipatédtegories include program pepériod

demand savirg and annual energy savings'he program peak period savings indicate the
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projects impact on the utility peak demandhe facility annual energy savings are to be
calculated to determine the cost savings associated with each measure.

Planning Phase Meeting

After the Planning Phase Report is approved, the RCx Agent coordinates the Planning Phase
Meeting with theowner, CenterPoint Energy and the PA. The purpose of the Planning Phase
Meeting is to discuss the Planning Phase findings and opportunitiseedutl the report. The
Planning Phase Meeting also gives thser an opportunity to give valuable input concerning
the Planning Phase findings and if the opportunities uncovered merit further iatiestig

2.3.3 Deliverables for Planning Phase

The Plannig Phase Report is the guiding document for the 4@iromissioning procesdt also
serves to document a projectbés suitadbliatts ty for
as a project summary for all parties involveld defines the scope ohé Retrecommissioning

effort and outlines the responsibilities for the various tagkse outline to use for this report is
provided in Appendix B The outline contains the required section headers and tables to include
in the report The RCx Agent mususe this outline unless the PA gives explicit written
authorization to modify or substitute sectionis recommended that the electronic vergipis

Word and Excelf the outline be usedltalicized text in the outline is provided as guidance
regading the content of the report sections and is not to be included in the submitted Tégort
RCx Agent submits an electronic copy of the Report to the Bgon approval of the Report, the
RCx Agentwill forward the Report to the facility owner argthalule the Planning Phase
Meeting

2.3.4 Planning Phase Timeline

The Planning Phase Report must be submitted by the RCx Agent to tie|R&r tharnhree
weeks from the kick off meeting.
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2.4 Investigation Phase

2.4.1 Overview

During this fhase, the RCx Agent conductdalked siteaudits to validate measures identified in
the Planning Phase Repoiin addition, the RCx Agents are expected to identify ECMs, which
were not noted during the Planning Pha3ée program administrative steps that occur during
this phase arshown in Figureb.

The Investigation Phase Report includes a detailed description of recommended improvements,
energy savings projectionassumptions and calculations, implementation cost estimates and a
simple payback calculationt includes ondine diagrams and written and graphical sequences of
operations for affected equipment, and verification procedures for each recommended.measure
The Investigation Report must be submitted to the PA for review and accepfEmedA will

review thelnvestigaton Phase Reporsubmittal and accept it or make recommendations for
refinement. Once the PA and the customer have accepted the Report, the RCx Agent may submit
an invoice for services rendered.

Program RCx Program Building
Phase Agent Administrator Owner

Investigation
Complete Investigation,
Submit Report

Review & Comment

Receive Report

Assess feasibility

Meet to review recommendations, discuss & decide on measures to be implemented

Submit Inwoice

Figure 5. Investigation Phase Administration

2.4.2 Investigation Phase Execution

During the investigation phase, the RCx Agent, with assistance from the building facility staff,
will conduct a site assessment to develop agejpth understanding of the building systerbe

key investigation phase activities to d@cumented and included in the Investigation Report are

A Gathering data to assess equipment operation.

A Estimating the potentigleakperioddemandeduction(kW) and energy savings (KWkpm
identified measures.

A Assessing the cost to implement the idédi Energy Conservation Measures (ECMs) and
calculating the corresponding savings to generate a simple payback period.

10
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A The Master List

A Written sequence of operation for any control changes ECMs recommended (see Appendix C
for example)

A Oneline schematiof any major equipment (e.g. AHU, Central Plant) for which ECMs are
recommended (see Appendix C for example)

A Verification Plan for each recommended ECM.

The owner may implemenibw-cost, no-cost measures only after sufficient information is

collectedtod c u me n t the baseline and esti malheePAt he meas

RCx Agent and the owner are all to agree before an ECM is implemented during the investigation

phase This action is to be documented in the Investigation Report.

Informaion and test results gathered during this phase are to be included in the Investigation
Report A template for the Investigation Report is provided in Appendix C.

Facility and System Equipment Assessment

At the facility level, the following informatignin addition to that provided in Site Assessment
Form during the Planning Phase, are collected:

A Systems with highest energy use and demand

A Significant control, operational, and maintenance problems

A Comfort problems

A Operations and maintenance (O&M) praesic

A Facility operation schedule

The facility assessment expands on the general site assessment done in the planning phase by
focusing on areas identified for potential savings.

System assessment occurs at the equipment level and involves collecting remépiaation

and conducting a minimum standard set of diagnostic tests for each system and piece of
equipment included in the ECM Master ListForms for reporting the equipment nameplate
information are provided in Appendix C. The system and equipmssgsaments generally
include collecting the following information:

A Nameplate data (with efficiency)

Design and operational intent

Actual operation

Operating parameters

General Conditions

> > B D

11



CenterPoint Energy Commercial& Industrial Retro-Commissioning Program 2008 Program Manual

Master List

The observations made during the site assessmentetaitéd facility assessment form the basis

for the Master List. The Master List identifies savings opportunities (or performance deficiencies)
and recommended improvements. It summarizes all of the findings of the investigation phase,
including the adjustents and repairs made during the course of investigation. The list includes
all recommended lowost and capital improvements. The format for the Master List is provided
in the Investigation Report outline in Appendix C. The RCx Agent is required to eiddaster

List format provided, unless explicit written authorization is given by the PA to do otherwise.

The Master List includes the name of the system or equipment, a description of the problem or
deficiency, recommended solutions, and savings cate§amings categories classify measures

by the time period during which savings are anticipated. Categories include prograpepedk
demand savings and annual energy savings. The program peak period savings indicate the
projects impact on the utility peatemand. The facility annual energy savings are to be
calculated to determine the cost savings associated witiR&axcmeasure

For the measures identified by the RCx Agent, the estimated annual electricity savings are
calculated, implementation costs agtimated, and a simple payback period is calculated. All
calculations must be submitted in detail in the Investigation Report, as well as any data used in
support of the calculationsThe PA has compiled Typical Meteorological Year (TMY2) weather
data fo Houston, TX and it is available for the RCx Agents to develop their calculation
templates. The RCx Agent may develop their own bin weather data base using bin weather
software or Houston TMY data. Note that the bin data must be formatted to allaworsofathe

peak period electrical savings.

Typical ECMs
Adjust minimum outside air intake

>

AOptimi zed supply air temperature
Adjust supply static pressure setpoint
Revise equipment operating schedules

Chiller sequencing & CW/CHW temperatures

L > > >

A Central pant pumps & tower fan controls

Unacceptable ECM Characteristics
A Compromise occupant comfort

Compromise safety

A

A Unacceptable to owner/staff

A Schedule equipment off specifically during Peak Period
A Manual operational changes

A Persistence of less than 10 years

ECMs outside RCx Program Scope
A Major equipment replacements

While capitalintensive measures are outside the scope of this program it is recommended that the
RCx agent include these measures in the Master List.

12
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RCx Survey Elements

The survey tasks noted this manual are intended to provide quality assurance, streamline the
RCx process, and standardize the services provided by the RCx Agents. As part of the process,
the RCx Agent is requested to adhere to the RCx Survey Elements Summaries outlined below as
a minimum. The survey list represemmimumdata collection requirements.

RCx procedures are provided in Appendix B.4. The procedures must be utilized by the RCx

Agent on all CenterPoint Energy RCx Program projects. Because the procedures are minimum
standards, they are not intended to be used exclusively. If the RCx Agent deems additional or
alternative tests necessary, forms should be added to the minimum procedures to collect the
additional information. Documentation of completed functional tesisldhalso be included in

the Investigation Report.

The survey list is organized by system and equipment type and covers the major mechanical
components typically found in commercial facilities. Tal@eprovides a summary of the
minimum requirements of treurvey tasks.

The RCx Agent should draw a simple system schematic, record a minimum set of operating
parameters, and include templates for conducting functional tests to verify proper component,
equipment, or system operation. The required fields in thrasfare marked by an asterisk (*).

The functional tests outlined in the forms are recommendations only, and may be revised or
rewritten based on the RCx Agents judgment. The functional tests may be carried out manually
by forcing system variables, or autatically by trending variables in the Energy Management
and Control System (EMCS) or staalbne logging device. It is up to the RCx Agent to
determine the best method that will meet the needs for testing and be acceptable to the owner.

13
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Table 2. RCx Survey Elements Summaries

System or Equipment

Survey minumum requirements

Chilled Water System (Chiller and
pumps)

Document sequence of operations (SeqOp)*
Verify / Justify SeqOp

Document actual schematic*

Spot measure actual performance (kW/ton)
Document setpoints*

Verify temperature and pressure sensor calibration
Verify thermostat calibration

Document operations and maintenance (O&M) procedures

Air Handling Unit

Document SeqOp*

Verify / Justify SeqOp

Document system type*

Document nameplate ratings*

Document actual schematic*

Document temperature, pressure at control points*
Verify economizer operation (if present)

Verify damper operation and sealing

Verify temperature and pressure sensor calibration

Verify proper chilled water, hot water, and/or steam valve
operation

Measure motor/fan load, flow, pressure
Identify operating point on fan curve

Verify inlet guide vane / discharge damper / VFD operation (if
present)

Document O&M procedures

Cooling Tower

Document SeqOp*

Verify / Justify SeqOp

Document system type*

Document nameplate ratings*

Document temperature, flow at control points*

Document O&M procedures

Control System

Document SeqOp for the HVAC system, integrating the
equipment SeqOp s*

Verify / Justify SeqOp

Verify and sketch system schematic

14
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Diagnostic Monitoring

During the RCx process, the Agent may identify problems that requiretehmrimonitoring to
understand how equipment is operating under a range of conditions or to prove the existence of
suspected problems. A summary of the diagnastioitoring activities should be submitted as

part of the Investigation Report.

The diagnostic monitoring plan typically lists the systems to be investigated, any simulation
activity to create a desired condition, variables to be monitored, location tihgxs proposed
sensors (identified on associated schematic), data collection equipment, monitoring time period,
sampling frequency, storage frequency, and parameter engineering units. The monitoring period
must be appropriately chosen (at most hourlerirdls) to capture the desired operational
characteristics

Verification Plan Development

For each of the recommended measures, the RCx Agent is to develop a Verification Plan that is to
be included as part of the Investigation Phase Report. The véoificatay consist of data
trending, spot measurements, visual checks, and/or interviews with the party responsible for
implementation. This plan is followed after implementation of the completed project with the
goal of verifying that implementation was d@ooorrectly and the potential to reduce demand and
energy usage exists.

In deciding the appropriate level of effort for verifying savings, the following measure
characteristics should be considered:

A Estimated peak period demand savings

A Measure complexity

The PA, as part of the investigation report review, will assess the suitability of the verification
tasks for each ECM.

Owner Acceptance Table (OAT)

After the Investigation Phase Report has been approved by the PA and CenterPoint Energy, the
RCx agent subits thefinal Investigation Phase Report along with the Owner Acceptance Table
to the building owner The avner is expected to review and complete the OAT at the time of the
Investigation Phase Meeting\ sample Owner Acceptance table is showAppendk E.

Investigation Phase Meeting (ECMs Selection)

Following delivery of the Investigation Report to the owner, a meeting is to be heldheith
owner, the RCx Agent, the PA and Centerpoint Energy to review the project recommendations
The bundle of meaures to be implemented is agreed upon by all parties, taking into consideration
factors such as comfort, safety, or liability as input by the participants in the meeting.
Consequently fte owner, RCx Agent and the PA sign off on the Owner Acceptance Table

15
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2.4.3 Deliverables for Investigation Phase

The Investigation Report provides a summary of the investigation phase activities. An outline for
the report is provided in Appendix C. The RCx Agent must use this outline unless the PA gives
explicit written authdeation to modify or substitute sections. It is recommended that the
electronic version of the outline be used, but note that italicized text in the outline is provided as
guidance regarding the content of the report sections and is not to be includedsubmitted
report. Likewise, the retroommissioning procedure forms provided in Appendix C are required
to be used by the RCx Agent, unless explicit written authorization is given by the PA to modify
them.

Key elements to be included in the InvestigatReport as appendices are as follows:

Diagnostictests anatalculationplans

Verification plans

Survey forms

Schematics of affected systems

Written sequence obperation for affected systems or equipment
Graphical sequence of Central Plant operatiopjliaable

I v D > D

Diagnostic Tests and Calculation Plans

During the investigation process, the RCgeft is to further investigathe ECMs listed in the
Planning Phase Report that show potential for significant savirgseach of the measures that
meet theseriteria, the RCx Agent completes a Diagnostic Tests and Calculation Plan £orm.
sample form is provided in Appendix C.

Verification Plan

This plan is submitted as part of the Investigation Report. The purpose is to verify that each ECM
was implemente@nd is operating per the plan to assure the demand and energy savings will
occur according to the calculation methodology estimates. The Verification Plan focuses on
verifying that each ECM was implemented in the manner intended by the RCx Agent, rather th
the more traditional approach of measuring kW to verify savings.

2.4.4 Investigation Phase Timeline

The Investigation Phase Report must be submitted by the RCx Agent to the PA no later than six
weeks from the Planning Phase meeting.
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2.5 Implementation Phase

Completing the implementation phase of the project is the responsibility of the building
owner/facility representative. The steps comprising the Implementation Phase are shown in
Figure 6. The facility owner may choose to implement the measures usihguse staff, or
contractors.

The facility owner submits an Implementation Plan to the PA that includes the following:

A Listing of the facility personnel that will be involved in the implementation

A Scope of work to be reviewed/verified by the PA and the RGanfbefore implementation
begins

At the completion of implementation, the owner must submit a detailed accounting of actual cost

of the RCx project to the PA

Program RCx Program Building
Phase Agent Administrator Owner

Submit Implementation

Implementation
P Plan

Implement Measures

Commission Measures

Submit
Actual Costs

Figure 6. Implementation Phase Administration

Owner Implementation Verification

After impleme nt ati on is compl et e, it is the facil
expected results have been achieved per the investigation report intentions. The RCx Agent is not
responsible for making the system work if it fails the construat@mmmis$oning phase.

17

ity



CenterPoint Energy Commercial& Industrial Retro-Commissioning Program 2008 Program Manual

2.6 Verification Phase

2.6.1 Overview

During the Verification Phase, the RCx Agent visits the site to verify that measures have been
properly installed, new control strategies are in place, repairs have been made, etc. The program
steps comprising th phase are shown in Figue The RCx Agent submits the Verification
(Final) Report that summarizes its findings, and includes revised savings estimates.

The RCx Agent is eligible to complete both the Implementation and Verification Phases. In these
instances, the PA will perform a due diligence review of the verification findings.

Program RCx Program Building
Phase Agent Administrator Owner
Verification

Verify Implementation,

Submit Report,
& Invoice
Review & Accept
Receive Report

Submit Invoice

Figure 7. Verification Phase Administration

2.6.2 Verification Phase Execution

To confirm that the recommended energy conservation measures were properly implethented
RCx Agent is required to execute the Verification Plan as outlined in the Investigation Report.
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2.6.3 Deliverable for Verification Phase

The Final Report is prepared by the RCx Agent, and submitted to the PA after implementation
verification is completedThe purpose of this report is to verify that the measures were properly
implemented, provide justification for measures that were recommended but not implemented,
and document verified project demand and energy savings.

It is essential that documentedtalebe included in the report to support the final savings
calculations, because measures may not always be implemented exactly as recommended by the
RCx Agent. A template for this report is provided in Appendix D. The RCx Agent must use this
outline unlesghe PA gives explicit written authorization to modify or substitute sections. It is
recommended that the electronic version of the outline be used, but note that italicized text in the
outline is provided as guidance regarding the content of the remtidrseand is not to be
included in the submitted report. The RCx Agent is also to invoice the PA for this final portion of
the project.
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