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Seminar Objectives

RCx Guide Introductory Seminar

* Introducing the Recommissioning (RCx) Guide to:
— Increase awareness of the benefits of RCx
— Present the standardised RCx process
— Encourage starting a RCx project

* Help owners and managers:
— Understand the main steps in the RCx process
— Optimize the budget requirements for a RCx project
— Make the business case for RCx projects
— See the value in undertaking a pilot RCx project
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Training Material

* Recommissioning (RCx) Guide

* Online Resources Recommissioning Guide
canmetenergy.nrcan.gc.ca/eng/rex.html

— Resources

Glossary

Upcoming Events
Publications

— News

Important Notices

— Imperial units are converted to metric units where useful
— U.S.A. monetary units are converted at-the-money (ATM) to
Canadian monetary units (Bank of Canada’s rates, 2008-01-31)

© Minister of Natural Resources Canada 2009.
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Seminar Structure

RCx Guide Introductory Seminar

* The seminar has exactly the same structure as the
Recommissioning (RCx) Guide

|t follows the same standardised RCx process as
presented in the RCx Guide and in the
Advanced RCx Course

D ]

Advanced Recommissiening Course
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Seminar Content

RCx Guide Introductory Seminar

» Building Performance as a Business Strategy (chap. 1)
* Investing in Recommissioning (chap. 2)

* Project Basics (chap. 3)

» Phase 1 — Project Planning (chap. 4 and 5)

* Phase 2 - Investigation (chap. 6)

* Phase 3 - Implementation (chap. 7)

» Phase 4 — Project hand-off (chap. 8)

» Making RCx benefits last — strategies for ensuring
persistence (chap. 9)

© Minister of Natural Resources Canada 2009.
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RCx Guide — Chapter 1

RCx Guide Introductory Seminar

+ Building Performance as a Business Strategy

— A case for improving building performance

— Recommissioning can help

— Recommissioning as part
of your business strategy o |

BUILDING PERFORMANCE
AS A BUSINESS STRATEGY

Highlights:

» What is recommissioning?

» How can RCx improve building SEE
profitability and reduce risk?

» How important is recommissioning?

'*I Matural Resources  Ressources naturelles
Canada Canada
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F

Building Performance as a Business Strategy ™
B =

RGx Guide nroductory Seminar
Operational improvements increase profitability

— Reduced utility bills

— Reduced maintenace costs

— Reduce repair and replacement cost

— Improved occupant comfort and cuarren |
productivity BUILOING PERFORMANCE

AS A BUSINESS STRATEGY

» Protect or enhance property value

» Protect against future liability

 Increase building’s energy performance e
efficiency A
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What is Recommissioning (RCx)?

RCx Guide Introductory Seminar

Taking what you have.... and making it better!

* An event in the life of a building that applies a
systematic process for improving an existing
building’s performance

* |t provides a rigorous investigation using a systems
approach to identify problems and integration issues

* Primary focus is on identifying “low cost/no cost”
operational improvements as the building is currently
used to obtain comfort and energy savings

* May be done alone or in concert with a retrofit project

© Minister of Natural Resources Canada 2009.
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What is Recommissioning (RCx)?

RCx Guide Introductory Seminar

Taking what you have.... and making it better!

* Investigative process for:
— Dealing with occupant complaints
Maintaining comfort conditions
Dealing with high energy costs
Dealing with high maintenance costs
Dealing with high replacement costs
Verifying proper operation of equipment
Identifying way to improve building performance
— Training of staff to increase knowledge

— Ensuring documentation for ongoing operation and
maintenance

© Minister of Natural Resources Canada 2009.
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Why Recommission?

RCx Guide Introductory Seminar

+ Owners often may not receive fully functional building
systems at initial occupancy

* Owners face increasing numbers of
performance problems

+ Buildings are more complex including
HVAC Systems and Envelopes

» Current facility use may be dramatically
different than original design

+ Building systems are becoming increasingly
specialized and integrated

» Comfort problems often trigger RCx projects

.*I Matural Resources  Ressources naturelles
Canada Canada
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Terminology

» Commissioning (Cx)

Natural Resources
l* I Canada C

— A quality assurance process that begins at design and
continues through 1st-year operation

— Ensures building is operating optimally per design intent
* Recommissioning (RCx)
— Re-optimization (e.g. Inspection, diagnostic and repair)

process for existing buildings

— Ensures building equipment and systems are operating
optimally to meet current occupant needs

Ressources naturelles
anada

Important notice: the term “recommissioning” (RCx) has been chosen as the generic term
for commissioning existing buildings.

RCx Guide Introductory Seminar
www.canmetenergy.nrcan.gc.ca

RCx Guide Introductory Seminar

© Minister of Natural Resources Canada 2009.

New construction
commissioning

L 4

Tuned, optimized, and
documented systems with
training for O&M staff

Existing building first
time commissioning
(Retrocommissioning)

¥

Tuned, optimized, and
documented systems with
training for O&M staff

Ongoing Commissioning

Persistence

Recommissioning

3 to 5 years, depending on
ongoing commissioning rigor
and changes in building use

© Minister of Natural Resources Canada 2009.
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RCx Provider Tasks

RCx Guide Introductory Seminar

Design review

Construction observations

System testing and issues resolution

Update documentation

Cx
v
v
Issues/findings log v
v
v
v

ANIEANI NV

Operator Training

© Minister of Natural Resources Canada 2009.
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Typical RCx measures

RCx Guide Introductory Seminar

» Verify and modify schedule

* Adjust and optimize setpoints (air and water)
* Add VFDs on fans and pumps

+ Eliminate simultaneous heating and cooling

 Verify terminal units, adjust and calibrate valves and
dampers

» Improve sequence of operation of chillers and boilers

© Minister of Natural Resources Canada 2009.
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Putting the “O” in O&M

RCx Guide Introductory Seminar
+ Maintenance (preventative, predictive) focuses on components

* RCx addresses “O” to improve operation through integrated
systems approach

* Reviews integrated operation of components, controls and related
equipment w.r.t. the delivery of a service

+ Building envelope is part of the heating and cooling system (should
not be the ventilation system)

» Ventilation system expected to provide the proper quantity and
quality of clean, fresh, comfortable air to the occupant when
required

* Focus on energy cost saving improvements with short payback

© Minister of Natural Resources Canada 2009.
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RCx vs. Energy Audit

RCx Guide Introductory Seminar

RCx provides a thorough assessment of the operation of
mechanical equipment, lighting, and related controls to improve
how the building operates as an integrated system

Operations and No-Cost / Capital Retrofit
Service Maintenance (O&M) @ Low-Cost Savings Savings
Improvements Opportunities Opportunities
Recommissioning (RCx) ‘ Primary Primary Secondary
Energy Audit Secondary Primary === Primary

Adapted from: Jim Poulos. “Existing Building Commissioning, ” ASHRAE Journal, Sept. 2007, pp. 66-78.

© Minister of Natural Resources Canada 2009.
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Table 3: Differences between an energy audit and an O&M assessment.

Energy Audit

Emphasizes investigating existing
building systems for equipment
replacement (retrofit) opportunities
leading to energy cost savings

O&M Assessment

Emphasizes investigating existing
building systems to identify low-cost
0&M improvements leading to energy
cost savings

Seldem includes functional testing
of present building systems

Generally includes some degree
of functional testing of present
building systems

Generally performed by
an outside consultant

Generally performed by
an outside consultant

May include building simulation models

Rarely includes building simulation models

Results in a list of energy conservation
retrofit measures

Results in a master list of O&M
improvements

I: Typical recommendations are time
consuming and expensive to implement

Typical recommendations are fast —
and inexpensive to implement

Typical projects provide attractive rates of
return sometimes more than 30% with a
payback often greater than three years

Typical paybacks are estimated at less than
two years and often less than one year

Generally requires an outside contractor
to implement equipment replacements

In-house staff can often implement —
many O&M improvements

Adapted from: PECI. “Operation and Maintenance Assessments — A Best Fractice for Energy-Efficient Building Operations®,
Q&M Best Practices Series, funded by the US EPA and US DOE, September 1999,

RCx in Canada...

* Natural Resources Canada (NRCan): is developing a national RCx
program to build RCx knowledge and expertise in Canada. NRCan

provides training and tools for efficient and cost-effective RCx

implementation. NRCan’s CanmetENERGY is working in collaboration

with the NRCan Office of Energy Efficiency (OEE) under the

ecoENERGY for Buildings Program of Natural Resources Canada

* Canada Green Building Council (CaGBC): CaGBC is updating the
LEED® Canada Green Building Rating System to address existing
buildings. A CaGBC taskforce is developing terms of reference for the
adaptation of LEED-EB: O&M to the Canadian market

l*l Matural Resources  Ressources naturelles
Canada anada
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RCx in Canada (con)

RCx Guide Introductory Seminar

« The LEED-EB: O&M has 4 certification levels: Platinum, Gold, Silver
and Certified. Implementing an RCx process will help achieve the
minimum performance rating required by LEED-EB.

+ Canadian Utilities that has a RCx program:

Manitoba-Hydro (launched in 2006)
BC-Hydro (launched in 2008)
Union Gas (launched in 2008)

The Agence de l'efficacité énergétique (AEE) in partnership with
Hydro-Quebec and GazMetro launched a pilot project in 2008

© Minister of Natural Resources Canada 2009.
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RCx Guide — Chapter 2

RCx Guide Introductory Seminar

* Investing in Recommissioning (RCx)

— Direct benefits (energy savings)
— Indirect benefits (non-energy impacts)

— Costs of recommissioning

CHAPTER 2
HI g h | I g h tS : INVESTING IN RECOMMISSIONING

» Improving building performance
and overall asset value

» Strategies for reducing RCx costs

» Building your business case

.*I Matural Resources  Ressources naturelles
Canada Canada
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Benefits of Recommissioning (RCx)

RCx Guide Introductory Seminar

» Direct Benefits (Energy Savings)

» Estimated average range of energy savings:
$1.00 - $8.00 /m?

* Most projects see a 5 - 15% energy savings as the result of
low-cost RCx efforts

» Paybacks of 2 years or less are common
» Direct Benefits (Energy Savings)

* Indirect benefits are from $1.00/m? to $4.75/m? (Mills, 2004)
and can represents about 50% of the costs of a RCx project

© Minister of Natural Resources Canada 2009.
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Payback vs Building Size

©rv Guide Introductory Seminar
Figure 2: Commissioning payback time vs. building size (existing buildings)
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Recent Research on the Value of

NEIS/NEBs in Existing Buildings

¢ Median value:

Reported NEIs for 36 projects in existing buildings (USA
$1.94/m? or $0.18 / 2 P Proj g buldings (USA)

Change Orders & Other First Cost (10%)
« Ran ge_ Warranty Claims (5%) L
$1.08 - $4.84 / m? HAbRRy (15)
2 Productivity/Safety Equipment Life
$0.10 - $0.45 / ft o (33%)
This can be ST ot — =
ost —
VERY significant \
when contrasted with Indoor Air Quali (1?%}A~
the median energy COSLEr ‘
savings potential Thermal Comfort (21%)
Of 1 5% Source: Lawrence Berkeley National Laboratory, “The Cost Effectiveness of Commercial-Buildings

Commissioning,” December 2004.

For typical commercial buildings:
=~ $1.611t0$3.23/m?
~ $0.15 to $0.30 / ft2

© Minister of Natural Resources Canada 2009.
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Wasting $50 - $100 of Energy ...

RCx Guide Introductory Seminar

... doesn’t seem so bad

* Until you multiply it by 47 other terminal units
doing the same thing

+ Simple fixes to typical problems lead to short paybacks

— Tune loops

— Correct programming mistakes

— Apply solutions to multiple similar units

© Minister of Natural Resources Canada 2009.
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Non-Energy Benefits (NEBs) Example

RCx Guide Introductory Seminar

10 Cycles per hour ...

... translates to 87,600 cycles per year

» Actuator design life = 60,000 cycles
 Actuator cost = $300 - $500

+ Diagnosis/installation labor
=1 man hour at $75 - $100/hr

... times 47 actuators

© Minister of Natural Resources Canada 2009.
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What Does it Typically Cost?

RCx Guide Introductory Seminar

« ~$3,000 to scope out a typical project

+ $1.08 t0 $10.76 / m2 or $0.10 to $1.00 / ft2
for the total RCx process depending on:

Number of systems Owner’s requirements

System complexity Subcontractor requirements

Number of zones

Implementation involvement

Owner involvement

Data logger rentals

'*I Matural Resources  Ressources naturelles
Canada anada
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RCx cost allocation

RCx Guide Introductory Seminar

55 existing buildings sample (Berkeley, 2004)

Verification & Persistence
Tracking (2%)

Reporting (2%)

Implementation (27%

Investigating &
Planning (69%)

© Minister of Natural Resources Canada 2009.
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Examples of RCx Costs

Total RCx Cost $1.40 to $10.84 / m?
$0.13 to $1.01 /ft2

Provider Fee (% of total cost) 35% to 71%
Typical Cost Allocation

Planning and Investigation 69%

Implementation 27%

Verification, Reporting 4%
Simple Payback 0.2 to 2.1 years

N rence ol e oo, LDV 6637 R 15 Dol 2004, 50,

l*l Matural Resources  Ressources naturelles

Canada Canada
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Strategies to reduce costs of RCx

RCx Guide Introductory Seminar

* RCx as a capital expense

* RCx as an operating expense

* Involving facility staff to save time and money
* Provide a list of opportunities

+ Gather documentation

» Perform schedule preventive maintenance

+ Assist with diagnostic monitoring, trend logging, and
functional testing

» Perform repairs and improvements

© Minister of Natural Resources Canada 2009.
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Selling RCx from within

RCx Guide Introductory Seminar

» Facility managers or directors will need to sell RCx to the
building owners based on a proposal that provides a solid
business case, including:

— Typical benefits of RCx

— Associated costs of RCx

— Cost reduction strategies

— Demonstrating cost-effectiveness

© Minister of Natural Resources Canada 2009.
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RCx Guide — Chapter 3

RCx Guide Introductory Seminar

* Project Basics

Recommissioning process overview

Breaking down the process

Recommissioning team

Key strategies for success

Highlights:

» Roles and responsibilities of
RCx team members

» Key areas for owner involvement
» Use of other outside contractors

» Key strategies for success

© Minister of Natural Resources Canada 2009.
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RCx process overview

+ 4-Phase Standardised Process | st
Planning Phase P T————

* RCx approach that targets © Do RxPn

low costs to no-costs :

mea§ures - Eﬁ H
» Flexible approach to a | + Pt

rigourous process

* Develop RCx implementation Plan
Followed by Ongoing e

Operations of the building...
...until the next RCx

I* Matural Resources  Ressources naturelles
Canada Canada
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Recommissioning (RCx) Process
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Key strategies for success

RCx Guide Introductory Seminar

Identify the best building candidates

» Develop well-defined objectives
» Select a RCx provider well-suited to the project

Designate an in-house champion

Assign key facility staff

© Minister of Natural Resources Canada 2009.
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Key strategies for success (cont)

RCx Guide Introductory Seminar

» Define Project Deliverables
— Include detailed list of deliverables in RCX provider’s scope

— Planning Phase — RCx Plan
— Investigation Phase — Owner’s Operating Requirements

— Diagnostic Monitoring and Functional Test Protocols
— Findings Log
— Improvements selected for implementation

— Implementation Phase — Implementation Plan
— Implementation Report
— Hand-off Phase — Final Report — Systems Manual

— Strategies for Ensuring Persistence — Rcx or Ongoing
Cx Plan

© Minister of Natural Resources Canada 2009.

l*l Matural Resources  Ressources naturelles
Canada

Canada

Key strategies for success (con')

RCx Guide Introductory Seminar

Hold a project kick-off meeting

Define the owner’s operating requirements (Chapter 6)

Accomplish strategic O&M tasks prior

to the investigation phase

Review the findings log with the RCx provider

Select an implementation approach

© Minister of Natural Resources Canada 2009.
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Key strategies for success (cont)

RCx Guide Introductory Seminar

Require or develop an implementation plan

Require an implementation report

Require a final report and hold a project hand-off meeting

Develop persistence strategies

© Minister of Natural Resources Canada 2009.
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RCx Team

RCx Guide Introductory Seminar
* Building Owner or owner’s representative

+ Facility staff

* RCx provider

» Contractor or Manufacturer representatives

— Controls contractors
— Design professionals
— Testing specialists

« LEED® Accredited Professional (AP) for EB: O&M

© Minister of Natural Resources Canada 2009.
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Sample Breakdown of Roles and
Responsibilities

In-House Team

Design program

Third Parties
(Recommissioning Provider
and Subcontractors)

Act as resource

Conduct energy performance rating
(e.g. benchmarking)

Review — assist as needed

Utility bill analysis

Review — assist as needed

Gather building documentation

Review

Create maintenance checklists
(scheduled preventive maintenance)

Focus and train staff on operational
improvements

Assist provider in data gathering

Conduct functional tests and data analysis
(look at the root cause)

Implement easy to fix improvements

Assist with resolving design and complex
implementation issues

Provide ongoing tracking and preventive
maintenance

Provide ongoing support as needed

Obtain approval to implement
improvements

Assist staff in developing the implementa-
tion proposal to upper management

www.canmetenergy.nrcan.gc.ca

Involving facility staff

* To reduce RCx project costs

* To increase in-house expertise and job satisfaction
» To extend the impact of improvements

» To ensure persistence of benefits

* Qutsourced O&M services

l*l Matural Resources  Ressources naturelles
Canada anada
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RCx Guide — Chapter 4

RCx Guide Introductory Seminar

* Phase 1 — Project Planning - Part 1:
Building(s) pre-screening selection

— Good candidates for RCx
— Defining objectives and project scope

Highlights: o

> Selecting a building BUILONGE) PAESCHEENNG.

SELECTION

» Coordinating with retrofits

» Setting project objectives
and obtaining support

'*I Matural Resources  Ressources naturelles
Canada Canada

Good candidates for RCx

RCx Guide Introductory Seminar

Obvious indicators of a good recommissioning candidate include:
— Unjustified high energy use index (kWh/m?, GJ/m?) or
unexplained increases in energy consumption
— Persistent or premature failure of building equipment, control
systems, or both
— Excessive occupant complaints about temperature, air flow,
and comfort

14 12 14 1.5

Identify Collect utility 13  Generate Select Define project
possible .| data and evaluate benchmark s candidate | goalsand

candidate possible
buildings candidates 00 building objectives

A
v

Phase 1: Planning
Part 1: Pre-screening

© Minister of Natural Resources Canada 2009.
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Portfolio approach to building

selection

RCx Guide Introductory Seminar

Other pre-screening characteristics to consider
— Size

— Building controls

— In-house staff

Building documentation

« Commercial and institutional buildings of over 5,000 m2 and
that have an occupancy rate over 75%

» Building that have direct digital control (DDC) or
Energy management control system
(EMCS, BMS, BAS, SCADA)

© Minister of Natural Resources Canada 2009.
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Working with a RCx provider

to select a building

RCx Guide Introductory Seminar

General information

Energy data (ideally, three years’ worth)
» Operations overview

« Simulation of building optimal energy consumption

l*l Matural Resources  Ressources naturelles
Canada Canada
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Defining objectives

RCx Guide Introductory Seminar

EXAMPLE OBJECTIVES

*  Work with building operators to identify and recommend
improvements to operational strategies and maintenance
procedures, focusing on those measures that sustain optimal energy
performance and reduce operating costs

+ Identify problems that could compromise the building’s indoor
environmental quality such as air quality and comfort

» Train building staff during the process on how to best gather and
analyse data to help troubleshoot and identify problems and possible
improvements to operating procedures

» Assist management with developing language for lease agreements
that prevents tenants from overriding sustainability and energy-
efficiency measures

© Minister of Natural Resources Canada 2009.
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Defining project scope

RCx Guide Introductory Seminar

» Gain support of upper management and facility staff

» The project scope should include the following:
— Project objectives
— Building systems and equipment
— Anticipated level of involvement from in-house staff
— Timeframe for investigation completion
— Number and type of expected deliverables

© Minister of Natural Resources Canada 2009.
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RCx Guide — Chapter 5

RCx Guide Introductory Seminar

» Phase 1 — Project Planning - Part 2:
Selected Building Scoping

— Selecting a recommissioning provider
— The building walk-through
— The recommissioning plan

CHAPTER 5

PROJECT PLANNING - PART 2:

H I g h I I g hts : SELECTED BUILDING SCOMNG

» Qualities to look for in a RCx provider

» Preparing for a building walk-through =

» What to expect in a RCx Plan o e

I* Matural Resources  Ressources naturelles
Canada Canada

Phase 1 — Project Planning
Part 2: Selected Building Scoping

RCx Guide Introductory Seminar
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Selecting a RCx Provider

Typical RCx Provider Tasks

RCx Guide Introductory Seminar

» Perform an initial site walk-through and gather general
information about the building

» Assist owner in developing a scope of work based on
information from the site visit

* Develop the RCx Plan
* Review existing building documentation

* Perform a detailed on-site assessment of the current
operation and maintenance (O&M) practices

» Develop monitoring and testing plans

» Perform short-term diagnostic monitoring, using EMCS
trend logging

Minister of Natural Resources Canada 2009.

©
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Selecting a RCx Provider

Typical RCx Provider Tasks (con’t)

RCx Guide Introductory Seminar

» Develop, perform, document, and oversee functional test
procedures

» Calculate energy savings and assist the owner with
prioritizing the most cost-effective improvements for
implementation

» Develop RCx Investigation Report that summarizes findings
and provides recommendations for implementation of
selected measures

* Prepare the Implementation Plan

» Assist with or oversee implementation of the selected
improvements

» Compile verification data by performing post-implementation
monitoring and testing activities to verify proper operation

sources Canada 2009.
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Selecting a RCx provider -

Provider Qualification

RCx Guide Introductory Seminar

» Knowledge of the 4-phase RCx process
» Appropriate experience and technical knowledge
« Communication skills

Selection process
— By proposal

— By qualifications

See Appendix E - Request for proposal (RFP) checklist
for RCx Services

© Minister of Natural Resources Canada 2009.
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The Building Walk-Through

RCx Guide Introductory Seminar

» Goal: confirm building is a good RCx candidate

* RCx provider becomes familiar with the building equipment,
and owner, staff and tenant concerns

» Operator identifies current operating conditions, preventive
maintenance procedures, known performance problems and
planned modifications

» Owner provides basic building info, utility data, service
records and contracts,

» Walk-through identifies opportunities for further investigation

l*l Matural Resources  Ressources naturelles
Canada Canada
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Building Walk-Through

RCx Guide Introductory Seminar

» Usual indicators of RCx opportunities found during the
building walk-through

— Systems that simultaneously and excessively heat and cool

— Indication of ineffective use of outside air for free cooling

— Pumps with throttled discharge valves

— Equipment or lighting that is on when it is not needed, especially
air handling units that operate for extended periods when the
building is unoccupied

— Improper building pressurization - either negative or positive
(i.e., doors that are difficult to open or close)

— Equipment or piping that is hot or cold when it shouldn’t be

— Unusual noises at valves or other mechanical equipment

— Spaces that are over-illuminated

© Minister of Natural Resources Canada 2009.
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RCx Plan

RCx Guide Introductory Seminar

» Defines project’s objective, scope, schedule, and
documentation requirements

» Provides an outline of the processes
* Indicates procedures that will be undertaken
» Defines roles and responsibilities of team members

+ List forms and templates that will be used to document
the RCx activities

* It should be viewed as a flexible document that is
revisited at certain milestones in the project

© Minister of Natural Resources Canada 2009.
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* Phase 2 —Investigation

improvements

Highlights:

improvements

I*I Matural Resources  Ressources naturelles
Canada Canada

Building investigation

» Selecting the most cost-

Project kick-off meeting

Diagnostic monitoring and functional testing
Prioritize and select operational

» Information that the provider needs

» Uncover the root cause of problems

effective

Phase 2 — Investigation

RCx Guide Introductory Seminar

RCx Guide Introductory Seminar

INVESTIGATION

CHAPTER 6

www.canmetenergy.nrcan.gc.ca

RCx Guide Introductory Seminar
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Project Kick-Off Meeting

RCx Guide Introductory Seminar

RCx provider and owner should co-lead the kick off meeting
* Involves the RCx team members

» Gives the opportunity to review the RCx plan and discuss the
objectives, process, and team roles

* Minutes of this meeting could serve as a reference afterwards

« Staff interviews give the RCx provider an indication of their
understanding of the proper operation of their systems

© Minister of Natural Resources Canada 2009.
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Building Investigation

RCx Guide Introductory Seminar

« Systematic analysis of the building’s performance through
direct observation, review of building documents and O&M
practices, and monitoring and testing of building systems

— Documentation review

— Owner’s Operating Requirements
— Other critical documentation

— Facility staff interviews

l*l Matural Resources  Ressources naturelles
Canada Canada
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Documentation

RCx Guide Introductory Seminar

* Energy data (invoices, plans, etc.) for (ideally) 3 years

* Original design documentation

* Equipment lists, with nameplate information (including age
and energy efficiency rating where appropriate)

* Drawings for the building’s main energy-consuming systems
and equipment, including controls, mechanical, and electrical

» Control system documentation, including point lists, control
diagrams and narratives on the sequences of operation

* Operation and maintenance manuals

» Testing, adjusting, and balancing (TAB) reports
*  Previous commissioning reports

* Previous energy studies

© Minister of Natural Resources Canada 2009.
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How to proceed

If documentation is missing

RCx Guide Introductory Seminar

» The success of a RCx project does not hinge on the quality
of the building documentation

« If building documentation is poor or incomplete, especially
for the mechanical and control systems, it can drive up the
costs of RCx

» Without essential documentation, the provider will need to
spend time gathering and recreating critical information in
order to assess system operations

l*l Matural Resources  Ressources naturelles
Canada Canada
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Diagnostic monitoring

RCx Guide Introductory Seminar

* Involves collecting data via an energy management control
system (EMCS) or portable data loggers

+ Allows to characterize system performance and verify
whether each system is operating correctly

» Helps discovering the roots of problems and searching how
operating strategies can be improved

© Minister of Natural Resources Canada 2009.
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Functional testing

RCx Guide Introductory Seminar

When trend analysis is not enough to determine why a
particular problem exists, performing functional tests can help
pinpoint the actual cause

« Takes the system or piece of equipment through its paces:
observing, measuring, and recording its performance in all
key operating modes

« May be used to help verify whether a particular improvement
is needed and cost-effective

+ Follows a rigorous test protocol that describes exactly how a
test will be carried out (see page 69)

l*l Matural Resources  Ressources naturelles
Canada anada

Page 31

© Minister of Natural Resources Canada 2009.



RCx Guide Introductory Seminar
www.canmetenergy.nrcan.gc.ca

Priorize and select operational

iImprovements

RCx Guide Introductory Seminar

» Based on findings log which includes energy savings,
costs, return on investment (ROI), etc.

— System type affected

— Type of problem (operations, maintenance, design, or installation)
— Non-energy benefits

— Energy savings calculations

« The owner and the RCx provider select and prioritize the
RCx measures
— Depends on owner’s budget and objectives

© Minister of Natural Resources Canada 2009.
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Investigation Report (optional)

RCx Guide Introductory Seminar

* Presents detailed results of the scoping, documentation
review, energy data analysis, diagnostic monitoring and
functional testing

+ The findings log and the investigation report are tools that
help to determine which RCx measures to implement

» For most owners, the findings log would be sufficient

© Minister of Natural Resources Canada 2009.

l*l Matural Resources  Ressources naturelles

Canada Canada

Page 32

© Minister of Natural Resources Canada 2009.



RCx Guide Introductory Seminar
www.canmetenergy.nrcan.gc.ca

RCx Guide — Chapter 7

RCx Guide Introductory Seminar

* Phase 3 — Implementation

Selecting an implementation approach
Setting a timetable

The implementation plan

Implementation verification and reporting

CHAPTER 7

Highlights:

» Reasonable timeline for
implementation of chosen measures

» What to expect in the
Implementation Plan and Report | = EE=EO

I* Matural Resources  Ressources naturelles
Canada Canada

Phase 3 — Implementation

RCx Guide Introductory Seminar
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Three common implementing

approaches

RCx Guide Introductory Seminar

» Turn-key implementation
* RCx provider-assisted implementation (consulting option)
* Owner-led implementation

With the experience gains overtime, owner’s staff will
naturally tend to move from turn-key to owner-led
implementation approach

© Minister of Natural Resources Canada 2009.
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Timetable and implementation plan

RCx Guide Introductory Seminar

Setting a timetable

— Immediately after the investigation phase to take advantage of
project momentum and consistent staff involvement

— Staged implementation to accommodate budgeting constraints

* Implementation plan
— Organizes and defines the work needed to implement the
selected measures
— Describes the required results, how to get them, and how to
verify that the objectives have been met
— Can include requirements for verification
(e.g. for receiving incentives)

See Appendix C for an example of a RCx implementatio

.*I Matural Resources  Ressources naturelles
Canada anada
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Implementation verification and

reporting

RCx Guide Introductory Seminar

* Verification
— As measures are completed, it is important to retest to
ensure that the improvements are working as expected
— Post-implementation data are compared to the original
baseline data to confirm the desired effect
— Provides a new baseline score

* The Implementation Report documents each measure
(description, resolution status, and recommendations)

See Appendix D for a sample of a RCx Implementation Report

© Minister of Natural Resources Canada 2009.
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International Performance Measurement. .
and Verification Protocol (IPMVP) oy

RCx Guide Introductory Seminar

» Standardised measurement options
—Option A — Stipulations

—Option B — End use measurements and analysis
—Option C — Whole building utility data analysis
—Option D — Calibrated simulations

* Protocol available via Internet: www.evo-world.org

» Certification available:
« Certified Measurement and Verification
Professionnal »

l*l Matural Resources  Ressources naturelles
Canada anada
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RCx Guide — Chapter 8

RCx Guide Introductory Seminar

* Phase 4 — Project hand-off
— The recommissioning final report
— Facility staff training
— Recommended persistence strategies
— Project hand-off meeting

CHAFTER 8
PROJECT HAND-OFF

Highlights:
» Importance of facility staff training

> Ensure that RCx benefits last

© Minister of Natural Resources Canada 2009.
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Phase 4 — Hand-Off and Persistence

RCx Guide Introductory Seminar
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RCx final report

RCx Guide Introductory Seminar

 Brings together important information from other RCx

deliverables into a single document

— Executive Summary

— Findings log with descriptions of the implemented
measures

— Updated savings estimates and actual improvement
costs

— Trending plan

— Recommended frequency for RCx

— Etc.

© Minister of Natural Resources Canada 2009.
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Facility staff training

RCx Guide Introductory Seminar

» Helps ensure that the benefits of RCx lasts

» Offers an opportunity to examine operations and
maintenance practices

* Typically involves a classroom workshop with some hands-on
demonstrations on the building equipment

© Minister of Natural Resources Canada 2009.
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Recommended persistence strategies

RCx Guide Introductory Seminar

* To help ensure that the benefits of the recommissioning
project continue beyond the life of the project itself

— Developing policies and procedures for updating building
documentation

Providing ongoing training for building staff

Ensuring efficient operating performance

Tracking energy and system performance

Periodically recommissioning the building, paying close
attention that the original recommissioning improvements are
still producing benefits

Instituting a plan of ongoing commissioning

Matural Resources  Ressources naturelles
Canada
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Project hand-off meeting

RCx Guide Introductory Seminar

* Lead by the owner and the RCx provider
» RCx provider presents the final RCx report
+ Allows to discuss any remaining issues and next steps

» Opportunity also to celebrate its success and discuss
the applicability of the process in regard to other
buildings in the owner’s portfolio

l*l Matural Resources  Ressources naturelles
Canada Canada
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RCx Guide — Chapter 9

RCx Guide Introductory Seminar

+ Making RCx benefist last — strategies for ensuring persistence
Building documentation

Building staff training

Maintaining efficient operating performance

Performance tracking

Next RCx plan and
ongoing commissioning plan enern )

MAKING RECOMMISSIONING
BENEFITS LAST - STRATEGHES
FOR ENSURING PERSISTENCE

Highlights:

» Planning for staff training

» Ensuring performance tracking

Matural Resources  Ressources naturelles
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Basic strategies

RCx Guide Introductory Seminar

» Up-to-date building documentation

— Equipment lists
— Operation and maintenance (O&M) manuals
— Control system documents

 Building staff training

» Maintaining efficient operating performance
— Preventive maintenance plan with checklist of tasks
— Execution schedule with list of verifications

© Minister of Natural Resources Canada 2009.
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Performance tracking

RCx Guide Introductory Seminar

» Basic tracking
— Benchmarking
— Utility billing analysis
— Trend analysis
— Automated diagnostic tools
— Energy Information Systems

* Next RCx plan

* Ongoing Cx plan

Matural Resources  Ressources naturelles

Canada Canada
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RCx Guide — Appendices

RCx Guide Introductory Seminar

Energy conversion tables (page 97)

References (page 103)

Appendix A - List of preferred building characteristics for RCx
Appendix B - Owner’s operating requirements — Template

Appendix C - RCx implementation plan

Appendix D - RCx implementation report

Appendix E - Request for proposal (RFP) checklist for RCx Services
Appendix F - Linking energy performance contracts (EPC) and RCx
Appendix G - US-EPA Guide related case studies

© Minister of Natural Resources Canada 2009.
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Appendix G - US-EPA Guide related
case studies

RCx Guide Introductory Seminar

1. RCx program — SuperTarget® (USA)

Hotel - Marriott Marquis (New York, NY)

Building portfolio - Symphony Towers (San Diego, CA)
Office buildings — Crown Plaza (Portland, OR)

Hotels chain — Marriott (USA)

o o M W DN

Courthouse - Hatfield (Portland, OR)

© Minister of Natural Resources Canada 2009.
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Case study: Courthouse - Hatfield

(Portland, OR)

RCx Guide Introductory Seminar

+ Building of 591,689 pi? constructed in 1997 (21 floors)

» Energy and costs savings
773,650 kWh/yr for a reduction of $78,000 $CDN/year

* Project total costs
$241,400 $CDN - incentives and tax credits = $209,230 $CDN
$3.77 $CDN/m?

+ Simple payback
2.7 years

© Minister of Natural Resources Canada 2009.
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Advanced RCx Course for professionnals

(3,5-Day)

RCx Guide Introductory Seminar

» Covers the RCx process in details
to provide participants with a
cohesive understanding of Fe—a T
the process from start to finish Advanced Recommissioning Course

» Targets engineers
with HVAC and building
operation experience

I*I Matural Resources  Ressources naturelles
Canada Canada

Page 42

© Minister of Natural Resources Canada 2009.



RCx Guide Introductory Seminar
www.canmetenergy.nrcan.gc.ca

Conclusion

RCx is taking what you have.... and making it better!

* RCx is a systematic process that optimize comfort and
energy savings of existing buildings

* RCx can reduce whole-building energy uses by 5% to 15%
+ Indirect benefits can represents 50% of RCx project costs

» The primary focus of a RCx project is on measures that have
paybacks of 2 years or less

* RCx helps the persistence of energy and non-energy benefits

© Minister of Natural Resources Canada 2009.
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Do you have a suitable building

for a RCx?

RCx Guide Introductory Seminar

* Is the last RCx happened more than 5 years ago?
» Did you see your energy bills increased without reasons?
» Does your building usage differ from its original intent?

» Does your operating staff overwhelmed by frequent
emergencies related to building operation?

+ Did you see significant increase in the number of comfort
complaints from occupants?

» Do some temporary modifications in schedule have been
performed to overcome rapidly a sudden problem?

* Do you have frequent equipment faults or failures?

l*l Matural Resources  Ressources naturelles
Canada Canada
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Questions?

RCx Guide Introductory Seminar

Thank you for attending the
Recommissioning (RCx) Awareness Seminar

Please complete your feedback form

Natural Resources Canada’'s CanmetENERGY
www.canmetenergy.nrcan.gc.ca

© Minister of Natural Resources Canada 2009.
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