
Workshop on Utility-Scale Solar -Hotel Bangi-Putrajaya-17 February 2015

By:  

Noor Zafina Mohd Zamin

Ir. Joon Ibrahim 

Single Buyer, TNB

1



Workshop on Utility-Scale Solar -Hotel Bangi-Putrajaya-17 February 2015

Single Buyer is an enabler for a fair and non-

discriminatory generation sector in Peninsular Malaysia

Efficiencies achieved by 

Incentive based regulation 

(IBR)

• Building block model used to 

develop revenue requirement

• Appropriate price control 

mechanisms developed by the 

Energy Commission

Distribution

(Customer Services)

Electricity 

Customers

Electricity 

Customers

Transmission System Operations

TNB Generation IPPs

Single Buyer*

Efficiencies achieved by Single 

Buyer Rules & competition

• Least cost dispatch

• Transparent operations

• Governance arrangements

Electricity Tariff

System 

Ops TariffTransmission Tariff

SLAs and merit 

order dispatch

PPAs and merit 

order dispatch

Single 

Buyer 

Tariff

Others (RE, imp/exp etc)

Natural monopolyNatural monopolyNatural monopolyNatural monopoly

CompetitionCompetitionCompetitionCompetition
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� According to the recent solar workshop on Malaysian Grid

Code (MGC) by Suruhanjaya Tenaga (ST) & edited for

simplicity:
� “A Power Station is also a Major Power Station if it is owned by a

Generator and utilise one or more Non-Synchronous Generating Units

that are powered by an Intermittent Power Source e.g. solar with a single

electrical point of connection directly to the Transmission Grid System

with total on-site generation capacity of 50 MW and above”

What is a Utility-Scale Solar PV power plant (USSP) ?

Transmission Grid
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� Concentrated Solar Plant (CSP)

technology requires Direct Normal

Irradiance (DNI) of at least 1900-

2000 kWh/m2/year in order to be

economically feasible

� Very high sun exposure and low cloud

coverage

� Southern states of the United States,

Mexico, Mediterranean sea region,

Middle East, South Africa, parts of

China, Pakistan, India, Australia and

parts of South America

� However, many countries with low

DNIs have developed CSPs in their

countries

� Germany, Thailand, etc.

Photovoltaic (PV) is the only proven technology in 

Malaysia for now

This presentation will 

focus on PV technology

CST technology: Parabolic CST technology: Parabolic CST technology: Parabolic CST technology: Parabolic TroughTroughTroughTrough
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What is the deal with USSPs?

Benefits

•Meet national 
renewable standard 

•Fuel diversification

•Modularity 

•Partial correlation 
with peak demand 

•Free energy source!

Challenges

•Non-dispatchable

•Power swings

•Low capacity factor

•Back-up 
requirements

•Grid reinforcements

•Land requirements
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Everybody loves sunshine…
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In order to be competitive… USSPs need high capacity 

factor and cheap land cost…

1MDB PPA 

price is 

~USD$0.12 / 

RM0.40-0.46 

per kWh

Cheapest solar 

PPA currently: 

DEWA 

200 MW USSP 

in Dubai @  

USD $0.059 

perkWh

U.S. data
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� A paper entitled: Comparing the Costs of Intermittent and
Dispatchable Electricity Generating Technologies1

� By Professor Paul L. Joskow from Masschusetts Institute of
Technology said:

� The life-cycle levelised (LCOE) cost metric typically used to compare
the economics of conventional and renewable generating
technologies is flawed
�Wind, solar, cannot be economically dispatched

� Does not take into account hourly energy price fluctuations

� Overvalue intermittent generating technologies

� A new framework was recommended:

� the economics of all generating technologies, both intermittent and
dispatchable, can be evaluated based on the expected market
value of the electricity that they will supply, their total life-cycle
costs, and their associated expected profitability.

Grid parity is a fallacy?

The LCOE matrix overvalues RE
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American Economic Review, Vol. 101, No. 3, pp. 238-241, 2011.

Well, at 

least we’re 

both fruits..
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� A land-use requirement study conducted in the United States

(US) reported an average 2.8 acres of land to Generate 1GWh

of Solar Energy Per Year
�2.8 acres = 1.13 hectares = ~2x football pitch

�For the same footprint, an OCGT can produce ~50 GW.h per year

Solar PV technologies requires  massive land area… 

an OCGT can produce ~50x more energy for the same footprint!1

1 Sean Ong, Clinton Campbell, Paul Denholm, Robert Margolis, and Garvin Heath, “Land-Use Requirements for Solar Power Plants in the United States”, National Renewable

Energy Laboratory, Technical Report NREL/TP-6A20-56290, June 2013http://www.thestar.com.my/Business/Business-News/2013/10/28/Seda-gets-wind-of-it-

Sustainable-energy-agency-mulls-over-wind-as-renewable-resource/?style=biz

???? ????

OCGTUSSP
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Topaz Solar Farm in California 

is currently the world’s largest USSP

http://www.solarplaza.com/Top10-worlds-largest-solar-projects-under-construction/

Topaz solar farm
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� Location:
� Mohammed bin Rashid Al Maktoum solar
park, Dubai

� Capacity :
� 200 MW

� Developer:
� Riyadh-based ACWA Power International &
TSK

� Buyer:
� Dubai Electricity & Water Authority (DEWA)

� Price:
� USD $0.059 cents/kWh

� PPA Concession period:
� 25 years

� Construction cost:
� $330 million

� C.O.D
� April 2017

� Area:
� 4.5km²

Cheapest USSP is currently the 200 MW DEWA phase 

#2 in Dubai
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Background of utility-scale solar plant (USSP) in 

Malaysia

1MDB Solar Plant Project1MDB Solar Plant Project1MDB Solar Plant Project1MDB Solar Plant Project FactsheetFactsheetFactsheetFactsheet

CompanyCompanyCompanyCompany 60:20:20 joint venture between 

1MDB, TNB & DuSable Capital 

Management LLC

AreaAreaAreaArea 200-500 acres

LocationLocationLocationLocation Kedah

CapacityCapacityCapacityCapacity 50 MWAC

Point of Point of Point of Point of 

interconnectioninterconnectioninterconnectioninterconnection

132kV

TechnologyTechnologyTechnologyTechnology Fixed Thin film CdTe

Concession Concession Concession Concession 

periodperiodperiodperiod

25 years

TariffTariffTariffTariff Between RM 0.40-46 sen/kWh1

C.O.DC.O.DC.O.DC.O.D 2016 (best case)
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1  http://www.thestar.com.my/Business/Business-News/2014/05/05/1MDB-plans-giant-solar-farm-It-is-believed-to-have-formed-a-joint-venture-with-TNB-and-a-US-

firm-fo/?style=biz/
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� The Malaysian Grid Code (MGC) does not include provisions

for USSP
� Currently, it is being revised by the Regulator

� In the meantime, no other solar PPAs will be awarded

� The 1MDB solar PPA however, has already specified the

technical requirements & operating characteristics for USSP

PV in its Appendix B
� Complies with most existing MGC codes

� Special provision on variable energy

There is a need for a set of technical rules and 

framework to regulate solar PPAs
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USSPs will be treated no different than other 

conventional generation plant. 
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� Main body

� Appendix A : Project Description & Design Conditions

� AppendixAppendixAppendixAppendix BBBB :::: FacilityFacilityFacilityFacility TechnicalTechnicalTechnicalTechnical RequirementsRequirementsRequirementsRequirements &&&& OperatingOperatingOperatingOperating RequirementsRequirementsRequirementsRequirements

� Appendix C : Energy Accounting & Metering Equipment

� AppendixAppendixAppendixAppendix DDDD :::: DesignDesignDesignDesign ofofofof InterconnectionInterconnectionInterconnectionInterconnection FacilitiesFacilitiesFacilitiesFacilities

� AppendixAppendixAppendixAppendix EEEE :::: MeteorologicalMeteorologicalMeteorologicalMeteorological MeasuringMeasuringMeasuringMeasuring FacilitiesFacilitiesFacilitiesFacilities

� Appendix F : Operation & Maintenance

� Appendix G : Calculation of Test Energy Payment, Energy Payment, Non-

acceptance payment & Non-Delivery Payment

� Appendix H : Description of Site

� Appendix I : Energy Rate Review & Adjustments & Initial Financial Model

� Appendix J : Consequences of Termination

� Appendix K : Letter of Award

Typical Content of Solar Power Purchase Agreement 

(PPA)

17



Workshop on Utility-Scale Solar -Hotel Bangi-Putrajaya-17 February 2015

Our standard template for solar PPA is formulated to 

fulfill most of the requirements of MGC

2.0 TECHNICAL LIMITS 

OF THE FACILITY 

2.0 TECHNICAL LIMITS 

OF THE FACILITY 

B2.1B2.1 Grid frequency variation

B2.2B2.2 Reactive Power

B2.3B2.3 Grid system voltage variation

B2.4B2.4 Grid system fault level

B2.5B2.5 Fault detection & clearing limits

B2.6B2.6
High speed & delayed auto 

reclosing 

B2.7B2.7 Black start

3.0 PERFORMANCE STANDARD 

& OPERATING GUIDELINES

3.0 PERFORMANCE STANDARD 

& OPERATING GUIDELINES

B3.1B3.1 Voltage Support

B3.2B3.2 High frequency MW response

B3.3B3.3 Protection System

B3.7B3.7 Fault ride-through capability

APPENDIX BAPPENDIX B

ALL BASES COVERED!
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Malaysia’s first USSP PPA is comparable with Grid Code 

requirement in other countries

Requirement for grid connected solar PVRequirement for grid connected solar PVRequirement for grid connected solar PVRequirement for grid connected solar PV 1111stststst Solar Solar Solar Solar 

PPAPPAPPAPPA

GermanyGermanyGermanyGermany UKUKUKUK

To stay connected during fault

(fault ride through capable)

YesYesYesYes Yes Yes

Supply reactive power during fault ride-

through period

YesYesYesYes Yes Yes

Supply reactive power during operation YesYesYesYes Yes Yes

Able to control power factor or reactive power YesYesYesYes Yes Yes

Automatically reduce active power output with 

increasing frequency

YesYesYesYes Yes Yes

Able to power output (within rating) YesYesYesYes Yes Yes

Providing primary control power *to clarify *to clarify *to clarify *to clarify 

termstermstermsterms

Exempted 

until further 

notice

-

Islanded operation capable YesYesYesYes - ditto - -
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� USS development is crucial for meeting the National

Renewable Energy Target

� There needs to be a USS framework for Malaysia
� Current MGC still requires revision to accommodate the intermittent

generation such as Solar PV

�How to allocate capacity? E.g. bidding or reverse auction

� Technical requirements of solar PPAs will be equal to

conventional thermal plants

� Pricing will determine the competitiveness

Conclusions
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Contact:Contact:Contact:Contact:

Noor Zafina Mohd ZaminNoor Zafina Mohd ZaminNoor Zafina Mohd ZaminNoor Zafina Mohd Zamin

Technical Advisory & Industry DevelopmentTechnical Advisory & Industry DevelopmentTechnical Advisory & Industry DevelopmentTechnical Advisory & Industry Development

Single Buyer DepartmentSingle Buyer DepartmentSingle Buyer DepartmentSingle Buyer Department

Regulatory Economics & Planning DivisionRegulatory Economics & Planning DivisionRegulatory Economics & Planning DivisionRegulatory Economics & Planning Division

TenagaTenagaTenagaTenaga NasionalNasionalNasionalNasional BerhadBerhadBerhadBerhad

e: e: e: e: zafinamz@tnb.com.myzafinamz@tnb.com.myzafinamz@tnb.com.myzafinamz@tnb.com.my

t : +6 03 2245 t : +6 03 2245 t : +6 03 2245 t : +6 03 2245 8010801080108010

"For  a  successfu l  technology,  rea l i ty  must  

take precedence over  pub l ic  re la t ions ,  

fo r  Nature cannot  be  foo led.“  

-R ichard Feynman,  Nobel  Pr i ze  Phys ic is t  
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DISCLAIMERDISCLAIMERDISCLAIMERDISCLAIMER

ALLALLALLALL INFORMATIONINFORMATIONINFORMATIONINFORMATION CONTAINEDCONTAINEDCONTAINEDCONTAINED HEREINHEREINHEREINHEREIN AREAREAREARE SOLELYSOLELYSOLELYSOLELY FORFORFORFOR THETHETHETHE PURPOSEPURPOSEPURPOSEPURPOSE OFOFOFOF THISTHISTHISTHIS

PRESENTATIONPRESENTATIONPRESENTATIONPRESENTATION ONLYONLYONLYONLY ANDANDANDAND CANNOTCANNOTCANNOTCANNOT BEBEBEBE USEDUSEDUSEDUSED OROROROR REFERREDREFERREDREFERREDREFERRED TOTOTOTO BYBYBYBY ANYANYANYANY PARTYPARTYPARTYPARTY FORFORFORFOR OTHEROTHEROTHEROTHER

PURPOSESPURPOSESPURPOSESPURPOSES WITHOUTWITHOUTWITHOUTWITHOUT PRIORPRIORPRIORPRIOR WRITTENWRITTENWRITTENWRITTEN CONSENTCONSENTCONSENTCONSENT FROMFROMFROMFROM SINGLESINGLESINGLESINGLE BUYERBUYERBUYERBUYER.... INFORMATIONINFORMATIONINFORMATIONINFORMATION

CONTAINEDCONTAINEDCONTAINEDCONTAINED HEREINHEREINHEREINHEREIN ISISISIS THETHETHETHE PROPERTYPROPERTYPROPERTYPROPERTY OFOFOFOF SINGLESINGLESINGLESINGLE BUYERBUYERBUYERBUYER ANDANDANDAND ITITITIT ISISISIS PROTECTEDPROTECTEDPROTECTEDPROTECTED ANDANDANDAND

CONFIDENTIALCONFIDENTIALCONFIDENTIALCONFIDENTIAL INFORMATIONINFORMATIONINFORMATIONINFORMATION.... SINGLESINGLESINGLESINGLE BUYERBUYERBUYERBUYER HASHASHASHAS EXCLUSIVEEXCLUSIVEEXCLUSIVEEXCLUSIVE COPYRIGHTCOPYRIGHTCOPYRIGHTCOPYRIGHT OVEROVEROVEROVER THETHETHETHE

INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND YOUYOUYOUYOU AREAREAREARE PROHIBITEDPROHIBITEDPROHIBITEDPROHIBITED FROMFROMFROMFROM DISSEMINATING,DISSEMINATING,DISSEMINATING,DISSEMINATING, DISTRIBUTING,DISTRIBUTING,DISTRIBUTING,DISTRIBUTING, COPYING,COPYING,COPYING,COPYING,

REPRODUCING,REPRODUCING,REPRODUCING,REPRODUCING, USINGUSINGUSINGUSING ANDANDANDAND /OR/OR/OR/OR DISCLOSINGDISCLOSINGDISCLOSINGDISCLOSING THISTHISTHISTHIS INFORMATIONINFORMATIONINFORMATIONINFORMATION....
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