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= EE landscape in RSA
= EE roadmap in RSA

— EEDSM Hub
— Eskom DSM
— Public Buildings
— Tax Incentives

= M&V
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EE Landscape in RSA
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--- Research

= [nstitutions:

South African National Energy Development Institute (SANEDI)

Energy research groups (Prof X Xia, Prof J Meyer, Prof T Majozi), UP
IRT on Energy

Energy Research Centre, UCT: Energy policy at macro level, (Prof. K
Bennett)

Thermal energy: North West University (Prof EH Mathews)

Renewable: Stellenbosch Renewable Energy Hub; & University of Fort
Hare Prof E Meyer on solar

Power network: UCT (Prof T Gaunt)

Electric machines (drives): Stellenbosch (Prof M Kamper)
NRF/DST SARChI for Energy Production and Consumption for
Sustainable Global Survival at TUT: vacant position up to now

CSIR: energy group Electrical, Electronic & Computer Engineering



--- Technology Development

= Professional bodies:

— Southern African Association of Energy Efficiency

e Council of Measurement and Verification Professionals of South Africa
(CMVPSA)

e Annual conference: Southern African Energy Efficiency Convention
— Green Building Council (green star rating)

= Technological development:

— Industrial (e.g. Local: HVAC International: production line energy
management systems; International: EE system @Siemens, Honeywell,
LG)

— Residential (Power Alert in SABC TV programmes)
— Commercial (Green Star SA Rating Tools)
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--- Implementation

= ESKOM DSM

= EE Energy Service Companies (ESCos):
— A list of over 400

— Top runners: HVAC International, BB Energy, Energy Partners, Energy
Cybernetics, Onga ...

— Small ESCos: many, e.g. KEAP
— Issues: mostly small ESCos needs training & development
— Two associatoins: SAAEs & BESCO
— No leadership
= The heavy weights
— NBI
— Energy Accord
— Energy Efficiency Leadership Network
= DOE (Dora funded munics), DPW, DPE
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= EE Measurement & Verification (M&V):
— Governed by CMVPSA
— ESKOM Energy Audit Division contracted: 7 universities
— SANAS Accreditation (ISO 17020)

— Book: Energy Efficiency Measurement & Verification
Practices, Media in Africa, 2012

— Issues:
e |ack of support for large scale projects such as tax incentive

e |ack of training at different levels of M&V capacity (technicians,
engineers, senior engineers, technical signatories, ...)
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--- National Strategy

— DME: White Paper on the Energy of the Republic of South
Africa (1998)

— DME/DOE: Energy Efficiency Strategy for the Republic of
South Africa (2005)

— NER: Regulatory Policy on Energy Efficiency and Demand
Side Management for South African Electricity Industry
(2004)

— DST: Innovation Towards A Knowledge-Based Economy—
Ten-Year Plan for South Africa: ‘a well-articulated energy
efficiency programme and per capita energy demand
reduced by 30 percent’
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= need of a national/regional lab & champion specialised in
EEDSM:

— To lead the EEDSM research at the national/regional level
— To combine research strength across the country
— To provide human resources at different technical levels
— To pilot technological developments
= need of specialised R&D groups in buildings, industrial,
commercial, power plants, etc:
— Occupies majority of energy consumption;
— Quick solutions for energy savings;
— Quick solutions for sustainability of power generation
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--- The Hub

— a five-year project (2009-2013) of
the South African National Energy
Research Institute (SANERI), a
joint effort of the Department of
Minerals and Energy & the
Department of Science and
Technology; é

— focusing on the training of 100 S
postgraduates in EEDSM;

— hosted by the Centre of New
Energy Systems (CNES) of the
University of Pretoria after heated
bidding process;

— a cross school research unit

11
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EEDSM Hub & Research Groups

HEAT
CNES SUSESE TRANSFER

EEDSM HUB
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EEDSM Hub in summary

= Launched in Jun 2008, hosted by the Dept. Electrical Electronic Computer Eng.,
University of Pretoria

= Strong teams;
= Research focus: Industrial/Commercial/Transport/Residential EE

= Establish comprehensive EEDSM Postgraduate Programme in electrical, mechanical,
chemical, civil and architecture

= Short courses & open source training (M&V) for engineers/technicians delivered

60 papers 1bk+160papers
(19Jnl+39Conf+2TechRpt) (56Inl+99Conf+5TechRpt)

Publications
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EEDSM Hub statistics

2008 Increase
from 2008
to 2012
27 61 70 90 130

Students 382%
Female 4 (15%) 11 (18%) 13 (19%) 17 (19%) 22 (19%) 2%
White 15 (56%) 31 (51%) 35 (50%) 36 (40%) 52 (28%) -16%
Black 10 (37%) 23 (34%) 27 (39%) 47 (52%) 64 (44%) 12%
Asian 2 (7%) 7(11%) 8(11%) 7 (8%) 14 (9%) 4%
Graduates 2011 total

8HNr+9MEng=17

44Hnr+18MEng+4PhD=66
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EEDSM Hub Moving into the future

= 7 year strategic plan in place

= A regional research centre on energy efficiency
— Formal training
— Technical training
— Open research platform
— National key labs and pilots
— Strategic advice
— Best practice show ground

= A joint SANEDI/UP brand and infrastructure on EE
— UP energy IRT
— UP land
— SANEDI/DST budget (initial and operational)
= [IB{0]=10
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= To strengthen and broaden expertise:
— Existing Exxaro Chair, Excellence in industrial energy efficiency

— Building energy efficiency, in support of building ratings, and
DPW's initiatives

— Transportation (rail, road, e-vehicles)
— Process optimisation
= To continue and expand training
— Postgraduate ... artisan levels
— Monitoring and evaluation
= To run R&D projects
— Pilot
— Commercialisation
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TECHNOLOGY
KEY:

PRIORITY 1

PRIORITY 2
Priority 3

Energy
Solutions

Demand
Solutions

Industrial Commercial / Agricultural Residential
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--- Public buildings

103,000 national government buildings (75,000 owned by
government)

2008 national government electricity cost: R576 million; potential
cost saving: R115 million/year

NEEA’s energy efficiency proposal for public buildings
Objectives:
— 15-20% energy saving by 2015
— 250 million tons of CO2/year
— Test renewable energy technologies in commercial buildings
— Water conservation targets;

— Job creations through EE training/capacity building, including
100+ building energy auditors

Quantify & track associated macro- & socio-economic
impacts
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Programme structure

Key stakeholders

Government(DPW) Govermnment(DoE) Eskom CEFNEEA Cthars (asidentified)
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--- Tax Incentive

= 12 1 (DTI)

= 12 L (SANEDI)
— 45 ¢/kWh saving
— Sustainability 1 year
— No concurrent claim
— Minimal energy savings (1GWh in five years?)
— M&V done by SANAS accredited inspection bodies
— Cost of M&V less than 5% of savings

= 12K (?)
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Registration Activation

Engineering




M&V
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/Measurement & Verification (M&V) is the \
process of using measurements to reliably
determine actual saving created within an
4 individual facility by an energy

> management program.

Ref: IPMVP Vol I, 2007, Section 9
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IPMVP now in its Seventh Edition

/1996 First edition, called NEMVP

+CN

CAT/PT

+ BR/BG/CZ/FR/HR/PL/RO/ES

« 1997 Second edition, now called IPMVP
« 2001/2 Third edition, in three Volumes
« 2007 Fourth edition of the core Volume I

p—
> « 2009 Fifth edition of the core Volume I +
028 e 2010 Sixth edition of the core Volume I

Kl2012 Seventh edition of the core Volumy
I Y,
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IPMVP User Base

Canada

United
States

South
America

Average 1,300 downloads per month. Translated into ]
. er the last six years )
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History of M&V

in South Africa ESkom

Measurement and Verification (M&V):

Independent analysis and reporting of energy efficiency and load
management saving impacts

ESKOM monitored M&V project: from as early as 2001

Research on M&V in RSA starts in early 2000’s (one journal
paper published in Energy in 2003, by LJ Grobler)

The world’s first PhD thesis on M&V (2004, W den Heijer,
North-West University, RSA)

ESKOM M&V Guideline for DSM projects: as early as 2005,
now the 10" version was issued in 2010

>1000 M&V projects are running




Business of M&V

| M&V Projects
« NERSA (National Energy Regulator of South Africa) funded:

— to inspect savings claimed by the ESKOM Integrated
Demand Management (IDM) Department.

— is funded from the EEDSM funds collected through the
electricity tariffs (2 cents/kwh)

— requires an independent assessment and reporting process,
l.e., M&V, in order to approve the budgets of IDM

— appoints ESKOM Energy Audit Division to manage the M&V
projects

« Tax Incentive Projects:

— Feb 2009, Dept. Finance introduces tax incentive for
individuals companies which can prove EE savings;

— Income Tax Act 12 | Tax Incentive for Industrial Companies:
EE savings must be 12% at least




— Jan 2012, both individual and companies are qualified to apply
tax incentive in terms of Income Tax Act 12L

— Income Tax Act 12L requires EE savings be at least 10%, and

must be measured and verified by SANAS Accredited M&V
Inspection Bodies

— Income Tax Incentive Online Management System will be
operating in late 2012

* Municipality & Dept. Public Works Projects
Street light and traffic light retrofitting
EE improvement at all government office buildings
Rural area public lighting EE projects

« Private Companies/Individuals:
— To see EE improvement, e.g. Lonmin
— To claim Tax Incentive under 12L (Huge amount!)




Il M&V Process
o New project
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Correspondence between M&V and DSM projects

M&V project
stages
PROJECT
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Monthly, Quarterly, and Yearly Administrative Tasks

« Monthly:
— NMEC database
» Project status
« Assessment figures (performance assessment and tracking phases)
— Status report
» Project status
» Key assessment figures e.g. Megaflex evening peak impacts
« Key issues e.g. problem areas with respect to projects etc.
« Three-monthly accruals
» Monthly invoice
« Quarterly and yearly consolidations
— Eskom financial year
Submission deadlines (used as one of the KPIs to evaluate each team)

o ’ kg




M&V Protocols and Guidelines

International guidelines:

— IPMVP (2012 version now available)
— FEMP

— ASHRAE

— Australian

« South African guidelines:

— General guidelines:
« ESKOM M&V Guideline for DSM projects;
« SANS 50010

« Measurement and Verification Guideline for Energy
Efficiency Certificates. Council of Measurement and
Verification Professionals of South Africa (CMVPSA).
Draft. 2009.

GOVERNANCE HANDBOOK 2009, Council of
Measurement and Verification Professionals of South

Africa (including Constitutions, Code of Conducts, and
By-laws)




Specific guidelines:

EEDSM Program Evaluation Guideline

Residential Heat Pump M&V Guideline

Residential Demand Response M&V Guideline
Commercial Building LED M&V Guideline

Standard Offer M&V Guideline

Standard Product M&V Guideline

Performance Contract M&V Guideline

Pumping M&V Guideline

Solar Water Heating (High Pressure) M&V Guideline
Solar Water Heating (Low Pressure) M&V Guideline
CFM Rollout M&V Guideline

Geyser Insulation M&V Guideline

Greenfield M&V Guideline

Residential Load Management M&V Guideline




M&YV Profession

* University M&V Teams:

— There were 8 universities, now 7, contracted by ESKOM for various
M&V projects

— Total around 100 inspectors
* Training:
— Certified Measurement and Verification Professional training, twice a

year in Joburg
— ESKOM Training Workshop (twice a year) e

Association of Energy E“gineer
S

Xiaohua Xia CMVP

— Open source training:
* proposed by the EEDSM Hub ified Measurement nd. OV
 To be implemented shortly
1 day theoretical training =
+ several months’ practical training
» Featured by train-the-trainer

IVERSITEIT VAN PRETORIA
IVERSITY OF PRETORIA
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— To work on real M&V projects under supervision

— Certificates to be issued at the end of the M&V stage trainees
stopped

« Council of Measurement and Verification of South Africa (CMVPSA):
— Started from 2009

— To ensure that the quality of M&V services and service providers

are credible, trustworthy and transparent

Is housed within the Southern African Association for Energy
Efficiency (SAEE), a non-profit organisation and a chapter of the
US’s Association of Energy Engineers

With constitution guidelines to regulate all RSA M&V professionals

Has the registration system (full members, associate and student
members, etc)




M&V Standardisation and Regulation

« SANS 50010: 2011 Measurement and Verification of Energy
Savings
— The first national standard on M&V
— Essentially the same as IPMVP
— Differences with IPMVP:
» Emphasise uncertainties which impact
the accuracy of M&V results
« Emphasise equipment calibration
« M&V Options are not named as A, B, C, D,

but plain text:

— Retrofit isolation with key-parameter measurement;
Retrofit isolation with all-parameter measurement
Whole facility
Calibrated simulation

SANS 50010:2011
Ediion 1

SOUTH AFRICAN NATIONAL STANDARD

Measurement and verification of energy
savings

IVERSITEIT VAN PRETORIA
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SANAS Accreditation

Inspection Body

SANAS: South African National Accreditation System

Background: All Tax Incentive Claims must be measured and
verified by SANAS Accredited M&V inspection bodies
Accreditation against the standards of:

— ISO/IEC 17020 (1998, 2012): General Criteria for the
Operation of Various Types of Bodies Performing Inspection

— SANS 50010: 2011 Measurement and Verification of Energy
Savings
Accreditation policy:
— SANAS TR 81-02: Technical Requirements for the
Application of SANS/ISO/IEC 17020: 1998 in the Assessment
of Inspection Bodies’ Application of SANS 50010: 2011
Measurement and Verification of Energy Savings




Research

Mathematical characterisation for M&V:
— Mathematical description for baseline adjustment

— Mathematical criteria to find which M&V options should be
chosen

— Modelling of the best M&V plan

— Published in IEEE AFRICON 2011
Optimal metering plan (one PhD, one MEng)
M&V uncertainty reporting
Demand response & its M&V (one PhD)
Standard offer/product & M&V (one PhD)
Power plant thermal efficiency M&V (one MENQ)

Book: Case Studies of M&V in South Africa, launched on 14
November 2012




Conclusion:

M&V becomes a new profession
— Different levels of technicality
— In huge demand

A growing market for M&V

RSA national business model

M&V is forming a new discipline

— Cross-board

M&YV offers exciting research opportunities




