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ORGANIZATION/AGENDA — 15T DAY OF THE WORKSHOP

OUR OBJECTIVE IS TO WORK THROUGH THE IMPLICATIONS OF THE GOVERNMENT’S POLICIES TO
CREATE A COMPETITIVE WHOLESALE ELECTRICITY SECTOR. SPECIFICALLY WE WANT TO DISCUSS WITH
OUR CUSTOMERS HOW (1) COMPETITION AND (2) OPEN ACCESS WILL AFFECT BILATERAL
CONTRACTING AND HOW THAT HAS LEAD TO A NEW POWER SUPPLY PURCHASE AGREEMENT.

THE AGENDA FOR THE 2-DAY WORKSHOP IS:

DAY 1:

8:30 — 9:00
9:00 —9:15
9:15—10:30
10:30 — 10:45
10:45 — 12:00
12:00 — 13:00
13:00 — 14:30
14:30 — 14:45
14:45 — 16:00
16:00

REGISTRATION OF PARTICIPANTS
WELCOME STATEMENT BY CHIEF EXECUTIVE OF VRA.

PART 1 - INTRODUCTORY COMMENTS AND EXISTING POWER SUPPLY CONTRACTING
STRUCTURE

CocoA/COFFEE BREAK

PART 2 — EFFECTS OF COMPETITION AND OPEN ACCESS ON THE CONTRACTING
STRUCTURE.

LUNCH

PART 3 — ALLOCATING TRANSMISSION CAPACITY AND ACCESS TO THE DISPATCH
FUNCTION.

CocoA/COFFEE BREAK

PART 4 — HOW THE NEW STRUCTURE OF THE INDUSTRY (I.E. COMPETITION, OPEN
ACCESS, GRIDCO, ETC) LEADS TO A NEW CONTRACTING PARADIGM

END OF THE FIRST DAY OF THE WORKSHOP.
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ORGANIZATION/ AGENDA — 2NP DAY OF THE WORKSHOP

DAY 2:

8:30 — 9:00 ARRIVAL OF PARTICIPANTS
9:00 — 9:30 PART 5 REVIEW OF THE 15T DAY PRESENTATION

9:30— 11:00 PART 6 — INTERNATIONAL EXPERIENCE — HOW CONTRACTING HAS
CHANGED AS A RESULT OF REFORM IN OTHER COUNTRIES/REGIONS.

11:00 — 11:30 CocoA/COFFEE BREAK

11:30 — 13:00 PART 7 PRESENTATION AND DISCUSSION OF THE DRAFT POWER SUPPLY
PURCHASE AGREEMENT.

13:30 — 14.00 DISCUSSION, QUESTIONS AND ANSWERS ON DRAFT MASTER PSPA
14.:00 LLUNCH
16:00 END OF THE WORKSHOP

Y
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PART 1. UNDERSTANDING THE CURRENT CONTRACTING
STRUCTURE
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HUNT AND SHUTTLEWORTH...

IN THE PREFACE TO THEIR BOOK COMPETITION AND CHOICE IN ELECTRICITY, HUNT AND
SHUTTLEWORTH RELAY THE FOLLOWING COMMENT MADE BY A UTILITY REGULATOR:

“I GREW UP IN A WORLD OF PLANNING AND MARGINAL COST PRICING. [ KNOW HOW TO
MAKE TARIFFS AND CALCULATE RATES OF RETURN...| KNOW HOW TO CHOOSE THE NEXT
SUPPLY SOURCE AND HOW TO ESTIMATE DEMAND...| CAN DO COST ALLOCATIONS...BUT
IN THIS NEW WORLD OF COMPETITION, | SEEM TO NEED TO KNOW ABOUT MARKETS AND
CONTRACTS AND RISK ALLOCATION, AND HOW TO STRUCTURE AN OPEN TRANSMISSION
SYSTEM.”

Y
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INTRODUCTORY COMMENTS

SINCE 1995 WITH THE INITIATION OF THE POWER SECTOR REFORM PROGRAM,
THE GOVERNMENT OF GHANA HAS PURSUED A BROAD POLICY WITH RESPECT TO
ELECTRICITY DESIGNED TO TRANSITION TO A COMPETITIVE WHOLESALE MARKET.
IN PARTICULAR, LI 1937 SPECIFIES THAT THERE WILL BE A WHOLESALE
ELECTRICITY MARKET IN:

4....(2) THE OPERATOR OF THE WHOLESALE ELECTRICITY MARKET SHALL ENSURE THE
PROCUREMENT AND DISPATCH OF ELECTRICITY FROMANY FACILITY OF A WHOLESALE
SUPPLIER TO A BULK CUSTOMER AND DISTRIBUTION COMPANY IN A FAIR,

TRANSPARENT AND NON-DISCRIMINATORY MANNER.
TO DATE THE POLICIES APPEAR TO HAVE HAD SUCCESS.

e  “PRIVATE INVESTORS HAVE RESPONDED TO EFFORTS BY THE GOVERNMENT TO
CREATE A VIABLE POWER MARKET. SINCE GHANA ENACTED THE ENERGY
COMMISSION ACT, 1997, ACT 541, FIVE PRIVATE ENTITIES HAVE ANNOUNCED OR
ARE AT VARIOUS STAGES OF CONSTRUCTION OF A TOTAL OF 960 MW OF NEW
GENERATION FACILITIES.” GHANA POWER RELIABILITY REPORT 2010, P. 5.

Y
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WHY ARE WE HERE?

THE INDUSTRY IS IN THE PROCESS OF MOVING FROM AN INSTITUTIONAL
STRUCTURE WHERE THE WHOLESALE ACTIVITIES OF GENERATION AND
TRANSMISSION WERE CARRIED OUT BY A VERTICALLY INTEGRATED MONOPOLY TO
A COMPETITIVE STRUCTURE WITH COMPETITION BETWEEN GENERATORS.

BILATERAL CONTRACTING BETWEEN VRA AND ITS CUSTOMERS HAS
HISTORICALLY BEEN THE ONLY WAY TO CONTRACT FOR POWER IN GHANA.
ALLOWING COMPETITION IN THE GENERATION SECTOR AND THE RESULTING
NEED TO SEPARATE TRANSMISSION FROM GENERATION LEAD TO CHANGES IN
BILATERAL POWER CONTRACTS. HOWEVER, DESPITE THE CHANGES IN THE
INDUSTRY, BILATERAL CONTRACTING WILL CONTINUE TO BE THE PRIMARY
METHOD OF TRANSACTING. WE HAVE THREE OBJECTIVE FOR THE WORKSHOP:

1. TO SHOW OUR CUSTOMERS THAT THE TYPE OF CONTRACT THAT IS IN PLACE NOW
REFLECTS A SPECIFIC INSTITUTIONAL STRUCTURE, I.E. ONE THAT WAS BASED ON
VERTICAL INTEGRATION AND NO COMPETITION.

2. TO EXPLAIN TO OUR CUSTOMERS HOW AND WHY THE IMPLEMENTATION OF OPEN
ACCESS AND COMPETITION MUST CHANGE THE CONTRACTING STRUCTURE.

3. TOINTRODUCE, EXPLAIN AND DISCUSS THE NEW STRUCTURE OF THE PSPA.

Y
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THE CORE OF THE ISSUE...

...CAN BE FOUND IN THE LANGUAGE USED IN OUR EXISTING PSPA. IN PARTICULAR, THE BASIC
STRUCTURE OF THE CURRENT PSPA IS THAT VRA WILL PHYSICALLY GENERATE AND DELIVER
ELECTRICAL POWER AND ENERGY TO OUR CUSTOMERS AT A DESIGNATED DELIVERY POINT. THIS IS
EVIDENT FROM THE FOLLOWING SECTIONS OF AN ACTUAL PSPA — NONE OF WHICH CAN BE
PERFORMED BY ANY SINGLE GENERATOR IN A COMPETITIVE OPEN ACCESS ENVIRONMENT:

2.1.1 SALE OF ELECTRICAL POWER AND ENERGY

THE SELLER SHALL WITHIN THE TERMS OF THE AGREEMENT DELIVER AND SELL IN EACH CONTRACT YEAR A
MAXIMUM DEMAND OF ...... MW AND AVERAGE DEMAND OF .......... MW OF ELECTRICAL POWER AND ENERGY TO
THE PURCHASER AT THE DESIGNATED CONNECTION POINT(S) ON THE NITS...

2.1.2 PASSAGE OF RISK AND TITLE
THE SELLER SHALL DELIVER ELECTRICAL POWER AND ENERGY TO THE PURCHASER AT THE CONNECTION
POINTS ON THE NITS AS AGREED IN THE CONNECTION AGREEMENT BETWEEN THE SELLER AND THE
DESIGNATED TRANSPORTER AND THE ELECTRICAL POWER AND ENERGY SHALL BE DELIVERED IN ACCORDANCE
WITH THE TSA BETWEEN THE PURCHASER AND TRANSPORTER. THE RISKS AND TITLE THEREOF SHALL BE
DEEMED TO HAVE PASSED TO THE PURCHASER.

3.4 SUBJECT TO ANY SCHEDULED AND UNSCHEDULED MAINTENANCE REQUIREMENTS AND EVENTS OF FORCE
MAJEURE, WHICH MAY PREVENT THE SELLER FROM DOING SO, THE SELLER SHALL DELIVER THE ELECTRICAL
POWER AND ENERGY AS COMMERCIALLY CONTINUOUS TWENTY-FOUR (24) HOUR EVERY DAY IN THE YEAR EXCEPT
AS OTHERWISE PROVIDED IN THIS AGREEMENT.

5.0 PRICING

THE TARIFF AND TARIFF ADJUSTMENT FOR GUARANTEED ELECTRICAL ENERGY SUPPLY SHALL BE AS PER ANNEX
1. THE CHARGE FOR ELECTRICAL POWER AND ENERGY DOES NOT INCLUDE ANY DUTY AND TAX.

8.2 ACCURACY OF FORECASTS

IF, THE POWER CONSUMPTION BY THE PURCHASER IS HIGHER THAN 5% OF THE ANNUAL FORECAST, THE SELLER
RESERVES THE RIGHT TO CHARGE THE ACTUAL VERIFIABLE MARGINAL COST FOR THE ADDITIONAL ELECTRICAL
POWER AND ENERGY...

Y
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()
CHARACTERISTICS OF THE EXISTING BILATERAL CONTRACT

STRUCTURE

THE CURRENT CONTRACTING STRUCTURE REFLECTS THE FACT THAT VRA WAS
PREVIOUSLY A VERTICALLY INTEGRATED MONOPOLY WITH OWNERSHIP AND
CONTROL OF ALL GENERATION AND THE HIGH VOLTAGE TRANSMISSION SYSTEM.
AS SUCH, CONSUMERS HAD NO CHOICE OVER WHO THEIR PROVIDER WOULD BE.

l. THE MOST IMPORTANT ASPECT OF THIS STRUCTURE WAS THAT VRA WAS ABLE TO
MAKE UNILATERAL DECISIONS REGARDING BOTH GENERATION AND TRANSMISSION.

1. FOR EVERY DISPATCH PERIOD, VRA WAS ABLE TO JOINTLY DECIDE HOW TO USE
THEIR GENERATION FACILITIES WHILE MANAGING TRANSMISSION CONSTRAINTS AND
MAINTAINING RELIABLE GRID OPERATION.

A. THUs VRA ALONE DECIDED WHICH FACILITIES WOULD BE USED TO PROVIDE ENERGY AND

ANCILLARY SERVICES AS WELL AS WHERE NEEDED GENERATION CAPACITY WOULD BE
HELD.

[ll. AS THE MONOPOLY GENERATOR WHO SIMULTANEOUSLY OPERATED THE
TRANSMISSION SYSTEM, VRA WAS STRUCTURALLY CAPABLE OF MANAGING A WIDE
RANGE OF RISKS AND COSTS.

A. VRA COULD ENTER INTO BILATERAL CONTRACTS WITH THEIR CUSTOMERS FOR

“DELIVERED ENERGY”, I.E. VRA WOULD PROVIDE POWER TO A CUSTOMER AT A CERTAIN
POINT ON THE GRID FOR AN AGREED UPON PRICE AND TIME PERIOD.

B. BECAUSE THEY WERE A VERTICALLY INTEGRATED MONOPOLY VRA COULD INTERNALIZE
ALL THE DECISIONS NECESSARY TO FULFILL THEIR TERMS OF THE CONTRACT.

Y

FIRST PRINCIPLES ECONOMICS, LLC 9



l

%
A GENERIC MODEL OF CURRENT BILATERAL CONTRACTING
UNDER MONOPOLY GENERATION AND TRANSMISSION

[. INTHE SIMPLIFIED NETWORK ON THE
RIGHT, THERE ARE 2 GENERATORS (G 1 &
G2) AT TWO DIFFERENT LOCATIONS THAT
ARE BOTH OWNED BY VRA.

II. VRA ALSO OWNS AND OPERATES THE
THREE TRANSMISSION LINES. 200 MW

[ll. THERE IS A SINGLE LOAD AT NODE C. LINE LIMIT

[V. UNDER THIS SCENARIO, VRA IS ABLE TO
CONTRACT WITH THE LOAD AT C TO
PROVIDE PHYSICAL POWER TO NODE C.
A. VRA CAN CONTRACT TO SELL ACTUAL

DELIVERED MWS WITH C AS THE DELIVERY
POINT.

V. AS THE GENERATION OWNER AND

TRANSMISSION SYSTEM OPERATOR, VRA

NODE B — GENERATOR (G2)
WILL DECIDE HOW MUCH EACH FACILITY *FOR SIMPLICITY,
WILL BE USED WHILE MEETING BOTH THE ASSUME THE
CONTRACT REQUIREMENTS AND TRANSMISSION LINES

ARE LOSSLESS AND
OPERATING RELIABLY. OF EQUAL LENGTH.

NODE C — LOAD

n
-
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1.

1.

INITIAL OBSERVATIONS FROM THE SIMPLIFIED MODEL

IN THIS SIMPLE EXAMPLE THE CONTRACT PRICE WILL REFLECT THE COST TO
VRA OF:

A. PRODUCING THE ELECTRICITY,

B. MANAGING TRANSMISSION CONSTRAINTS AND LINE LOSSES, AND

C. PROVIDING ANCILLARY SERVICES (EXCLUDING REACTIVE POWER), INCLUDING
THE PROVISION OF CAPACITY.

THE CONSUMERS AT C HAVE NO REAL INTEREST IN:

A. How VRA USES IT FACILITIES, I.E. THE LOAD DOES NOT CARE WHICH
GENERATORS ARE RUNNING,

B. How VRA MANAGES TRANSMISSION CONSTRAINTS, I.E. THE LOAD DOES NOT
CARE IF THERE IS CONGESTION OR LINE LOSSES, OR

C. How OR WHEN VRA CONDUCTS MAINTENANCE ON EITHER THE TRANSMISSION
OR GENERATION FACILITIES,

IN SHORT, THE CONSUMERS AT C RECEIVES AND PAYS FOR ENERGY AT

THEIR DELIVERY POINT AND VRA GETS PAID TO PROVIDE THAT ENERGY

AND MAKE SURE THE ENERGY IS DELIVERED TO THE APPROPRIATE

DELIVERY POINT (IN THIS CASE NODE C).

FIRST PRINCIPLES ECONOMICS, LLC 11
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USING THE SIMPLIFIED MODEL TO EXPLAIN WHAT IS GOING
ON BEHIND THE SCENES

BEFORE IT CAN CONTRACT, VRA HAS TO DETERMINE THE AMOUNT OF
AVAILABLE GENERATION AND TRANSMISSION CAPACITY WHILE
RECOGNIZING RELIABILITY CONSTRAINTS.

A. OTHERWISE IT MAY ENTER INTO A CONTRACT THAT IT CANNOT FULFILL.
I. NEEDS TO DETERMINE JUST HOW MUCH DELIVERED ENERGY IT CAN PRODUCE AND
DELIVER TO ALL POINTS.

B. DETERMINING CAPACITY FOR GENERATION IS RELATIVELY
STRAIGHTFORWARD...BUT IT IS A DIFFERENT STORY FOR TRANSMISSION.
[I. AS WE WILL SEE IN THE NEXT TWO SLIDES THERE IS NO SINGLE ANSWER
TO THE QUESTION OF HOW MUCH TRANSMISSION CAPACITY IS
AVAILABLE...RATHER THE ANSWER IS — “IT DEPENDS...”

Y
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USING THE SIMPLIFIED MODEL TO DETERMINE TRANSMISSION
CAPACITY IF ANNUAL PEAK LoAD Is 200 MW

SUPPOSE THE THREE NODE MODEL
REPRESENTS THE TOTAL SYSTEM, I.E.

THERE ARE ONLY TWO GENERATORS AND
ONE LOAD. NODE A — GENERATOR (G 1)

(ASSUME 200 MW DISPATCHED)
NEED TO LEARN (OR REMEMBER)

KIRCHOFF’S 15T LAW, I.E. THE LAW OF 200 MW 200 MW GENERATED BY
. LINE LIMIT G 1 REACHES NODE C.
CIRCUITS: 133.3 MW vIA AC AND

66.67 MW VIA A>B>C.

A. FOREVERY MW PRODUCED BY G1, 2/3

MW WILL FLOW ALONG LINE AC AND 1/3
ALONG LINES AB AND BC.

B. FOR EVERY MW PRODUCED BY G2, 2/3
MW WILL FLOW ALONG BC AND 1/3 MW
ALONG LINES BA AND AC.

LET'S ASSUME THE EXPECTED ANNUAL
PEAK LOAD AT C Is 200 MW/.

A. INTHIS CASE EITHER GT1OR G2 COULD
PRODUCE ALL 200 MW.
I IF G1 PRODUCED 200 MW, 133 1/3 MW

WOULD FLOW ALONG LINE AC AND 66 2/3
MW WOULD FLOW ALONG LINES AB AND BC.

1.  WHAT WOULD IT LOOK LIKE IF G2 PRODUCED
THE 200 MW?

NODE C — LOAD
(200 MW)

66.67 MW

NODE B — GENERATOR (G2)

Y
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I1.

USING THE SIMPLIFIED MODEL TO DETERMINE TRANSMISSION
CAPACITY IF ANNUAL PEAK LOAD Is 300 MW

IN THE PREVIOUS SLIDE THE ANNUAL

PEAK LOAD AT C WAS ASSUMED TO BE

200 MW...AND IT DID NOT MATTER

WHETHER G 1 OR G2 OR SOME NODE A — GENERATOR (G 1)
COMBINATION PRODUCED THE 200 MW/. (ASSUME 300 MW DISPATCHED)

NOW LET’S ASSUME THE ANNUAL PEAK
LOAD AT C 1s 300 MW.

A. AS WITH THE FIRST EXAMPLE, EITHER G 1
OR G2 CAN PRODUCE ALL 300 MW.

B. IFG1 PRODUCES 300 MW, THEN 200 MW
FLOWS ALONG AC AND 100 MW FLOWS
ALONG AB AND BC.

C. NOTICE THAT WHEN G 1 PRODUCES 300
MW TO MEET THE LOAD, THEN THE LINE
AC IS THERMALLY CONSTRAINED, I.LE. NO
MORE ENERGY CAN FLOW THROUGH AC.

D. WHAT HAPPENS IF G2, RATHER THAN G 1,
I. IN THIS CASE, 200 MW WOULD FLOW ALONG
LINE BC AND 100 MW WOULD FLOW ALONG
LINES BA AND AC.

11. LINE AC WOULD NOT BE THERMALLY
CONSTRAINED.

200 MW
LINE LIMIT

100 MW

300 MW GENERATED BY
G 1 REACHES NODE C:
200 MW VIA AC AND 100
MW VvIA A>B=>C.

NODE C — LOAD
(300 MW)
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USING THE SIMPLIFIED MODEL TO DETERMINE TRANSMISSION
CAPACITY IF ANNUAL PEAK LOAD Is 600 MW

IN THE PREVIOUS SLIDE THE ANNUAL
PEAK LOAD AT C WAS ASSUMED TO BE
300 MW...NOW LET’'S ASSUME THE
ANNUAL PEAK LOAD AT C Is 600 MW:

A. THE KEY TO UNDERSTANDING THE
SOLUTION IS TO REMEMBER THAT FOR
EVERY 1 MW THAT G1 PRODUCES, 2/3
MW FLOWS ALONG AC WHICH HAS A
THERMAL CONSTRAINT OF 200 MW.

B. THE ONLY WAY THE SIMPLE TRANSMISSION
SYSTEM CAN TRANSFER 60O MW IS IF G2
PRODUCES THE ENTIRE AMOUNT.

I. IF G2 PRODUCES 600 MW, 400 MW FLOWS
ALONG BC, AND 200 MW FLOWS ALONG BA
AND AC.

1.  LINE AC IS THERMALLY CONSTRAINED
C. VERIFY THAT 600 MW IS THE MAXIMUM
TRANSFER CAPABILITY OF THIS
TRANSMISSION SYSTEM.

I. GIVEN THIS TRANSMISSION SYSTEM THERE IS
NO WAY TO PRODUCE AND TRANSFER MORE
THAN 600 MW.

NODE A — GENERATOR (G 1)

200 MW
LINE LIMIT

200 MW

NODE B — GENERATOR (G2)
(ASSUME 600 MW DISPATCHED)

600 MW GENERATED BY
G2 REACHES NODE C:
400 MW VIA BC AND 200
MW VvIA B2A>C.

NODE C — LOAD
(600 MW)

Y
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SUMMARY - CONTRACTING UNDER VERTICAL INTEGRATION

I IN THE PREVIOUS SLIDES, VRA AS THE OWNER AND OPERATOR OF THE
GENERATION AND TRANSMISSION ASSETS, NEEDS TO DETERMINE THE
CAPACITY NOT ONLY OF THE GENERATION FACILITIES BUT ALSO THE
TRANSMISSION TRANSFER CAPABILITY.

[I. ONCE THIS CAPACITY HAS BEEN DETERMINED, VRA IS FREE TO CONTRACT
WITH CONSUMERS UP TO THE MAXIMUM CAPACITY AVAILABLE (GIVEN ALL

RELIABILITY CONSTRAINTS).
A. INTHE EXAMPLE FROM THE PAST FEW SLIDES, VRA CAN ENTER INTO BILATERAL
CONTRACTS FOR UP TO 600 MW OF PEAK DEMAND.

[II. THE BILATERAL CONTRACT IS A “DELIVERED ENERGY” CONTRACT — VRA
CONTRACTS TO “DELIVER” ENERGY TO CONSUMERS — WITH NODE C BEING
THE DELIVERY POINT.

A. THE KEY TERMS ARE (1) PRICE, (2) QUANTITY, (3) DURATION, (4) LOCATION OF
THE DELIVERY POINT, (5) CREDIT, AND (6) LOAD GROWTH.

[V. VERTICAL INTEGRATION ALLOWS MUCH OF THE PHYSICAL COMPLEXITY TO

BE INVISIBLE, I.E. THE COMPLEXITY IS NOT PART OF THE CONTRACT.

A. THIS DOES NOT MEAN THE COMPLEXITY DOES NOT EXIST, ONLY THAT IT WAS
INTERNALIZED WITHIN VRA (AND NON-TRANSPARENTLY PAID FOR BY THE LOAD).\
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PART 2. UNDERSTANDING HOW OPEN ACCESS AND
COMPETITION CHANGES BILATERAL CONTRACTS
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1.

COMPETITION REQUIRES NON-DISCRIMINATORY OPEN
ACCESS TO THE TRANSMISSION GRID

IN THE THREE NODE MODEL USED IN THE PREVIOUS SECTION, NO OTHER
ENTITY OTHER THAN VRA WAS ALLOWED TO OWN/OPERATE
GENERATION, I.E. THERE WAS NO COMPETITION IN THE GENERATION
SECTOR.

WHAT MUST TAKE PLACE IF WE WANT TO ALLOW COMPETITION IN THE
GENERATION SECTOR?

A. BEFORE A POTENTIAL COMPETITOR TO VRA WILL OPERATE, THEY MUST BE
ASSURED THAT THEY WILL HAVE FAIR AND NON-DISCRIMINATORY ACCESS TO
THE TRANSMISSION GRID.

B. OTHERWISE, THEY MAY BUY/BUILD A GENERATOR AND THEN NOT BE ABLE TO
SELL THE POWER.

C. THE TRANSMISSION GRID MUST BE INDEPENDENT OF THE GENERATION.

I. IF THE TRANSMISSION OWNER/ OPERATOR IS AFFILIATED WITH ANY PARTICULAR
GENERATOR OR SUBSET OF GENERATORS, THEN THERE IS THE POTENTIAL FOR
“SELF-DEALING,” I.E. THERE IS THE POTENTIAL FOR THE TRANSMISSION OPERATOR
TO GRANT PREFERENTIAL ACCESS TO ONE GENERATOR THEREBY HARMING THE
OTHER GENERATOR(S).

D. IN OUR EXAMPLE, THE TRANSMISSION ASSETS AND THEIR OPERATION MUST
BE SEPARATED FROM VRA.

I VERTICALLY INTEGRATED VRA BECOMES VRA (GENERATION) AND GRIDCO
(TRANSMISSION).

FIRST PRINCIPLES ECONOMICS, LLC 18
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A

SEPARATING TRANSMISSION FROM GENERATION CHANGES
EVERYTHING!

[.  WHAT MAY SEEM TO BE A RELATIVELY SIMPLE CHANGE IN CORPORATE
STRUCTURE, IS IN FACT SIGNIFICANT AND LEADS TO A COMPLETE
CHANGE IN THE CONTRACTING STRUCTURE.

A. CONTINUING WITH THE SIMPLE MODEL FROM THE PREVIOUS SECTION, VRA IS
NOW A PURE GENERATION COMPANY AND NO LONGER OPERATES THE
TRANSMISSION GRID.

B. VRA NO LONGER DETERMINES:

. THE CAPACITY OF THE TRANSMISSION SYSTEM.
.  WHICH GENERATION PLANTS ARE DISPATCHED.

[lI.  HOW TO OPERATE THE SYSTEM RELIABLY, [.E. WHICH PLANTS ARE USED FOR
VOLTAGE, FREQUENCY, ETC.

C. ...RATHER A NEW ENTITY, GRIDCO, PERFORMS THESE ACTIVITIES.

[I. VRA'S ABILITY TO FULFILL “DELIVERED ENERGY” CONTRACTS AS THEY
DID BEFORE NOW DEPENDS ON HOW GRIDCO OPERATES THE
TRANSMISSION SYSTEM.

A. VRA IS NO LONGER ABLE TO INTERNALIZE THE DECISIONS ABOUT HOW BEST
TO FULFILL THE CONTRACT...THEY CANNOT MAKE UNILATERAL DECISIONS
OVER GENERATION AND TRANSMISSION

[ GIVEN THE OLD DELIVERED ENERGY CONTRACT, VRA wOULD NOW HAVE
UNMANAGEABLE RISKS.

FIRST PRINCIPLES ECONOMICS, LLC 19
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I1.

1.

V.

AN EVOLVING CONTRACT ENVIRONMENT...

PRIOR THE IMPOSITION OF OPEN
ACCESS, OUR SIMPLE INDUSTRY (THREE
LINES AND NODES, TWO GENERATORS
AND ONE LOAD) HAD A SIMPLE
CONTRACTING ENVIRONMENT.

VRA AS A MONOPOLIST HAD
UNILATERAL CONTROL OVER
GENERATION AND TRANSMISSION AND
INTERNALIZED THE COMPLEXITY OF GRID
OPERATIONS, I.E. CONSUMERS DO NOT
“SEE” THE COMPLEXITY IN THEIR
CONTRACTS WITH VRA.

RELIABLE OPERATIONS CAN BE DEFINED
AND DETERMINED UNILATERALLY BY
VRA.

SINCE VRA OWNS/OPERATES THE
TRANSMISSION ASSETS THEY DO NOT
NEED TO WRITE A CONTRACT WITH
THEMSELVES TO USE THE
TRANSMISSION SYSTEM.

NATURAL GAS,
COAL, ETC.

l

CONTRACTS WITH

CUSTOMERS

FIRST PRINCIPLES ECONOMICS, LLC
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I1.

1.

V.

...BECOMES SLIGHTLY MORE COMPLEX...

WHEN VRA IS SEPARATED INTO TWO
COMPANIES, THE GENERATION BUSINESS
MUST ENTER INTO A CONTRACT WITH THE
TRANSMISSION BUSINESS TO DEFINE THE
TERMS AND CONDITIONS UNDER WHICH A
GENERATOR (ANY GENERATOR!) CAN
CONNECT TO THE TRANSMISSION SYSTEM.

THE TERMS AND CONDITIONS OF THIS
INTERCONNECTION AGREEMENT HAVE THE
POTENTIAL TO CONSTRAIN THE TERMS
AND CONDITIONS OF OTHER CONTRACTS
VRA WILL NEED TO ENTER INTO.

VRA WILL CONTINUE TO HAVE FUEL
SUPPLY CONTRACTS.

VRA WILL CONTINUE TO HAVE SUPPLY
CONTRACTS WITH CUSTOMERS.

INTERCONNECTION
AGREEMENT WITH
GRIDCo

FUEL SUPPLY
CONTRACTS

SUPPLY
CONTRACTS WITH

CUSTOMERS

CONTRACTS
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I1.

1.

V.

...BUT IT IS ACTUALLY MORE COMPLEX THAN THAT...

FURTHERMORE, IN ORDER TO OFFER
NON-DISCRIMINATORY ACCESS,
GRIDCO NEEDS TO OPERATE
ACCORDING TO A SET “RULEBOOK.”
A. THIS RULEBOOK IS THE GRID CODE.

THE GRID CODE DEFINES RELIABLE
OPERATION OF THE TRANSMISSION
SYSTEM.

A. THE RULES CONTAINED IN THE GRID
CODE REPRESENT ANOTHER SET OF
TERMS AND CONDITIONS THAT ARE
NO LONGER UNILATERALLY
DETERMINED BY GENCO.

THE GRID CODE IS NOT

SYNONYMOUS WITH THE

INTERCONNECTION AGREEMENT.

A. ONE DEALS WITH PHYSICAL
CONNECTION WHILE THE OTHER
DEALS WITH RELIABLE OPERATION.

THE GRID CODE WILL CONSTRAIN

THE TERMS AND CONDITIONS OF

OTHER CONTRACTS ENTERED INTO

BY VRA.

INTERCONNECTION
AGREEMENT WITH
GRIDCo

FUEL SUPPLY
CONTRACTS

SUPPLY
CONTRACTS WITH

CUSTOMERS

GRID CODE

—
—
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THE INTERCONNECTION AGREEMENT AND THE GRID CODE

[. COMPETITION AND OPEN ACCESS LEADS TO THE CREATION OF

Il.

GRIDCO:
A. THE CREATION OF GRIDCO NECESSITATES TWO

LEGAL/CONTRACTUAL AGREEMENTS:

A. AN INTERCONNECTION AGREEMENT BETWEEN GRIDCO AND THE
OWNERS/OPERATORS OF GRID CONNECTED LOAD AND GENERATION
ASSETS.

L. ASSET-TO-ASSET RELATIONSHIP.

B. THE RULES BY WHICH GRIDCO WILL OPERATE THE TRANSMISSION
SYSTEM.
I. TRANSPARENT, EQUITABLE AND NON-DISCRIMINATORY SET OF RULES
REGARDING RELIABLE GRID OPERATION.
° USUALLY ACCOMPANIED BY OPERATION MANUALS.

THE SITUATION IN GHANA IS NOT UNIQUE:

A. NEW ZEALAND — TRANSPOWER

B. QUEENSLAND — POWERLINK

C. SOUTH AUSTRALIA — ELECTRANET
D. UK — NATIONAL GRID....

FIRST PRINCIPLES ECONOMICS, LLC
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THE INTERCONNECTION AGREEMENT

.  WHATIS AN INTERCONNECTION AGREEMENT?

GRIDCO NEEDS TO ESTABLISH A LEGAL/COMMERCIAL/ OPERATIONAL
RELATIONSHIP WITH GRID-CONNECTED ASSETS.

A.

[
1.

1.

ENSURES CONSISTENCY BETWEEN AND AMONG ASSETS.

ESSENTIAL FOR RELIABILITY. EXAMPLE. REQUIRE ALL GENERATING FACILITIES BE
CAPABLE OF WITHSTANDING A DECLINE IN FREQUENCY OF 5% (I.E. DOWN TO 47.5 Hz

ENFORCEMENT OF METERING STANDARDS AND REQUIREMENTS.

[I. WHAT ARE REQUIRED ELEMENTS OF AN INTERCONNECTION AGREEMENT?
NO SET STANDARD.
DETAILED DESCRIPTION OF THE PHYSICAL ASSETS BEING CONNECTED.

A.
B.

[

1.

1.

V.

THE EQUIPMENT AND THE DESIGN SPECIFICATIONS, DRAWINGS, AND
DOCUMENTATION AS-BUILT.

ADDITIONAL INFORMATION, INCLUDING BUT NOT LIMITED TO:

° SYSTEM PROTECTION FACILITIES, COMMUNICATION REQUIREMENTS, METERING
REQUIREMENTS, GROUNDING REQUIREMENTS, TRANSMISSION LINE AND SUBSTATION
CONNECTION CONFIGURATIONS, UNIT STABILITY REQUIREMENTS, EQUIPMENT RATINGS,
SHORT CIRCUIT REQUIREMENTS, SYNCHRONIZING REQUIREMENTS, GENERATION AND
OPERATION CONTROL REQUIREMENTS, DATA PROVISIONS, ENERGIZATION INSPECTION AND
TESTING REQUIREMENTS, ETC.

OUTAGE COORDINATION AND INTERRUPTIONS. COORDINATION, SCHEDULES, AND
RESTORATION PROCEDURES.

LEGAL OWNERSHIP AND FINANCIAL RESPONSIBILITY.
PERFORMANCE AND MAINTENANCE OBLIGATIONS.

Y
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THE PURPOSE BEHIND THE GRID CODE

[. COMPETITION AND OPEN ACCESS LEADS TO THE CREATION OF GRIDCO:

A. CREATING “GRIDCO” NECESSARILY REQUIRES THE ESTABLISHMENT OF A
“GRID CODE.”

[ WHY? BECAUSE GRIDCO* AS THE SYSTEM OPERATOR AND NOT AN ASSET OWNER IS
A SERVICE PROVIDER AND NOT A PRINCIPAL IN THE INDUSTRY...IT DOES NOT OWN

ASSETS. IN THIS REGARD IT IS SIMILAR TO AN AIR TRAFFIC CONTROLLER AT AN
AIRPORT. AS SUCH IT NEEDS TO OPERATE TO A SET OF KNOWN AND TRANSPARENT
RULES TO ENSURE NON-DISCRIMINATORY TREATMENT OF THE CONNECTED ASSETS.
OTHERWISE, THERE WILL NEVER BE EFFECTIVE COMPETITION.

1. THUS...” THE NATIONAL E1L.ECTRICITY GRID CODE OF GHANA...ESTABLISHES THE
REQUIREMENTS, PROCEDURES, PRACTICES AND STANDARDS THAT GOVERN THE

DEVELOPMENT, OPERATION, MAINTENANCE AND USE OF THE HIGH VOLTAGE
TRANSMISSION SYSTEM IN GHANA.

... THE PURPOSE IS TO ENSURE THAT THE NITS PROVIDES FAIR, TRANSPARENT, NON-

DISCRIMINATORY, SAFE, RELIABLE, SECURE AND COST EFFICIENT DELIVERY OF
ELECTRICAL ENERGY.”

1. THE INCLUSION OF “COST EFFICIENT” IS PROBLEMATIC.
B. IGNORING FOR THE MOMENT THE OBJECTIVE OF COST EFFICIENCY, THE
PURPOSE OF THE GRID CODE IS TO SERVE AS A SET OF RULES FOR GRIDCO.

[ THE RULES ARE (OR SHOULD BE) SPECIFICALLY FOCUSED ON MAINTAINING
RELIABILITY.

Y
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1.

BASIC ELEMENTS OF THE GRID CODE

AS IT CURRENTLY STANDS THE GRID CODE IS A BROAD DOCUMENT.

A.

B.

IT IS MORE TYPICAL FOR THE RULES PERTAINING TO PHYSICAL RELIABILITY TO
BE SEPARATE FROM ECONOMIC CONSIDERATIONS.

THIS IS MIRRORED IN THE REGULATORY INSTITUTIONS AS WELL...THERE IS A
“PHYSICAL REGULATOR” AND A “MARKET OR ECONOMIC REGULATOR”

THE SEPARATION BETWEEN “PHYSICAL” AND “FINANCIAL” STEMS FROM
THE ORIGINAL MODEL OF VERTICAL INTEGRATION.

A.

FINANCIAL OR ECONOMIC REGULATION RELATES TO COST RECOVERY, I.E. REGULATED

PRICES, RATES OF RETURN, ETC, OVER A PORTFOLIO OF ASSETS. THE CONCERN IS THE

ECONOMIC SITUATION OF THE VERTICAL INTEGRATED ENTITY.

THUS IS IS APPROPRIATE TO CREATE “RELIABILITY” RULES AND REGULATIONS THAT ARE

DISTINCT FROM ECONOMIC RULES AND REGULATION.

THIS DICHOTOMY CHANGES UNDER DISAGGREGATION OF THE GENERATION AND

TRANSMISSION ASSETS AND COMPETITION.

[ IN NEW ZEALAND, ORIGINALLY THE MARKET AND GIRD SECURITY RULES WERE
SEPARATE ENTITIES... THEY HAVE SINCE BEEN LINKED.

1. IN THE US, NERC (NORTH AMERICAN ELECTRICITY RELIABILITY CORPORATION) AND
FERC (FEDERAL REGULATORY ENERGY COMMISSION) WERE RESPONSIBLE FOR

RELIABILITY AND ECONOMIC REGULATION RESPECTIVELY UNTIL THE ENERGY POLICY
ACT, 2005, WHICH GAVE FERC THE AUTHORITY TO IMPOSE MANDATORY RELIABILITY

STANDARDS ON THE BULK TRANSMISSION SYSTEM.

Y
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PART 3. OPEN ACCESS AND TRANSMISSION RIGHTS
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1.

TRANSMISSION “RIGHTS”

IN ADDITION TO CAUSING A NEED TO SEPARATE GRIDCO FROM VRA
WHICH THEN NECESSITATES THE CREATION OF BOTH AN
INTERCONNECTION AGREEMENT AND A GRID CODE, OPEN ACCESS
REQUIRES THAT “TRANSMISSION RIGHTS” BE DEFINED AND DETERMINED.

REMEMBER, THAT WHEN VRA OWNED AND OPERATED BOTH THE
GENERATION FACILITIES AND THE TRANSMISSION GRID, NO OTHER ENTITY
HAD ACCESS TO THE TRANSMISSION SYSTEM. THERE WAS NO NEED TO
DEFINE AND DETERMINE A TRANSMISSION RIGHT BECAUSE NO GENERATOR
OTHER THAN VRA COULD ACCESS THE GRID.

A. A TRANSMISSION RIGHT IS A “RIGHT” TO USE THE TRANSMISSION SYSTEM.

I. WHAT CONSTITUTES “USE” OF THE TRANSMISSION SYSTEM?

° ACCESS TO TRANSMISSION CAPACITY.
. ACCESS TO THE DISPATCH PROCESS.
B. LET’'S USE AN AIRPORT AS AN ANALOGY.

I. IF AN AIRLINE COMPANY WANTS TO USE THE AIRPORT THEY NEED TO HAVE “LANDING
STRIP CAPACITY”, I.E. THEY NEED TO OWN, RENT, OR LEASE, SOME AMOUNT OF THE
PHYSICAL CAPACITY OF THE LANDING STRIP.

1. THEY ALSO NEED THE AIR TRAFFIC CONTROLLER TO ALLOW THEM TO TAKE OFF AND
LAND.

< A USER OF THE ELECTRICITY GRID HAS THE SAME REQUIREMENTS!

Y
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[

TRANSMISSION RIGHTS — SOME IMPORTANT
CONSIDERATIONS

IN DEFINING A TRANSMISSION RIGHT, THERE ARE SOME FUNDAMENTAL
ISSUES OR CHARACTERISTICS THAT NEED TO BE RESOLVED:

A.

WHAT “RIGHTS” AND “OBLIGATIONS” ARE ATTACHED TO A TRANSMISSION
RIGHT?

[ WILL EITHER A BUYER OR SELLER BE REQUIRED TO HAVE A TRANSMISSION RIGHT IF
THEY PRODUCE OR CONSUME POWER...WHAT REQUIREMENTS MUST THEY MEET?

WILL THERE BE DIFFERENT LEVELS OF RIGHTS?

[ WILL SOME TRANSMISSION RIGHTS HAVE A HIGHER LEVEL OF SERVICE, E.G. WILL
THEY RECEIVE PREFERENTIAL TREATMENT?

° FOR EXAMPLE, SUPPOSE A CONSTRAINT ARISES AND NOT ALL CAPACITY IS AVAILABLE
AND SOME USERS ARE NOT ABLE TO USE ALL OF THEIR TRANSMISSION RIGHTS, IS
THERE SOME “RANKING’ AS TO WHO GETS CUT OR IS IT ON A PRO RATA BASIS?

WHO WILL BE RESPONSIBLE FOR DETERMINING THE QUANTITY OF
TRANSMISSION RIGHTS THAT ARE AVAILABLE?

I. WILL IT BE THE TRANSMISSION ASSET OWNER (I.LE. GRIDCO), OR

II.  WILL IT BE THE SYSTEM OPERATOR (I.LE. ETU)?

WHAT METHODOLOGY WILL BE USED TO DETERMINE THE QUANTITY OF
TRANSMISSION RIGHTS?

I. AVERAGE OR PEAK? HOW WILL OUTAGES BE HANDLED?

Y
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TRANSMISSION RIGHTS — SOME ADDITIONAL IMPORTANT
CONSIDERATIONS

E. WHAT OBLIGATIONS, I.E. RESPONSIBILITIES AND LIABILITIES, ARE PLACED ON
THE “CREATOR” OF THE TRANSMISSION RIGHTS?

I. WHAT IF THEY ISSUE TOO MANY? TOO FEW?
F. WILL THERE BE REGULATORY OVERSIGHT?

l. WILL TRANSMISSION CUSTOMERS BE ABLE TO PARTICIPATE?
G. How WILL THE TRANSMISSION RIGHTS BE PRICED?
H. WHO RECEIVES THE REVENUES?

l. How WILL THEY BE ALLOCATED?
[. WILL THEY ALLOCATED TO PARTICIPANTS, AUCTIONED...OR IS THERE A DIFFERENT
MECHANISM?
J.  WHAT WILL BE THE TERM/DURATION OF A TRANSMISSION RIGHT?

[ IF THERE IS GOING TO BE MORE THAN ONE PERIOD, HOW WILL TRANSMISSION
CAPACITY BE ALLOCATED ACROSS THE DIFFERENT PERIODS?

. FOR EXAMPLE, SUPPOSE WE DECIDE TO CREATE AND OFFER A 1 YEAR TRANSMISSION
RIGHT AND A 3 YEAR TRANSMISSION RIGHT. HOW MUCH TRANSMISSION CAPACITY DO
WE MAKE AVAILABLE FOR EACH POTENTIAL CATEGORY?
K. DOES AN EXISTING HOLDER OF A TRANSMISSION RIGHT RECEIVE
PREFERENTIAL RIGHTS FOR ACQUIRING THEM IN SUBSEQUENT PERIODS?
l. THAT IS, ARE THERE “ROLLOVER RIGHTS?”
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ADDRESSING THE ISSUES SURROUNDING TRANSMISSION
RIGHTS...

...IS NOT AN OPTION. |IF COMPETITION IS GOING TO OCCUR, THEN THESE,
AND MANY ADDITIONAL RELATED, QUESTIONS WILL HAVE TO BE
ANSWERED.

I NOT ADDRESSING THESE ISSUES WILL RESULT IN INEFFICIENCY, POOR
INVESTMENT CHOICES, AND ULTIMATELY THE FAILURE OF OPEN ACCESS.

I[I. HOwW THESE QUESTIONS ARE ADDRESSED PROVIDE THE OPERATIONAL AND
COMMERCIAL PLATFORM FOR THE INDUSTRY.

[II. RETURNING TO THE AIRPORT EXAMPLE. HOW WOULD THE AIRLINE OR A
CUSTOMER PURCHASE A TICKET IF THEY DID NOT KNOW WHEN OR HOW
THEY COULD TAKE OFF OR LAND?

A. WHAT LANGUAGE WOULD THE AIRLINE COMPANY USE?
I WE WILL SELL YOU A SEAT ON THE PLANE BUT WE CANNOT GUARANTEE THERE WILL
BE A PLANE AVAILABLE. NOR CAN WE GUARANTEE WHEN THE PLANE WILL BE
ALLOWED TO TAKE OFF. HENCE WE CANNOT GUARANTEE WHEN, OR EVEN IF, YOU
WILL ARRIVE AT THE DESTINATION YOU PURCHASED THE TICKET FOR!
IV. THE FUNDAMENTAL ISSUE WAS NOT CREATED BY COMPETITION OR OPEN

ACCESS...BUT IT WAS PREVIOUSLY ALL DEALT WITH INTERNALLY BY VRA AS

A VERTICALLY INTEGRATED MONOPOLIST...AND NOW THAT “COMPLEXITY”

IS TRANSPARENT AND MUST BE DEALT WITH EXPLICITLY AND FORMALLY

RATHER THAN IMPLICITLY AND INFORMALLY BY VRA.

Y
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TWO METHODS TO HANDLE TRANSMISSION RIGHTS

DEFINING AND DETERMINING TRANSMISSION RIGHTS IS A NECESSARY
STEP IN IMPLEMENTING COMPETITION. AS A RESULT, THIS ISSUE HAS
BEEN DEALT WITH IN OTHER AREAS.

TWO DISTINCT METHODOLOGIES HAVE BEEN DEVELOPED.

I

1.

A.

B.

THE “PHYSICAL RIGHTS MODEL” WHEREBY A TRANSMISSION RIGHT HAS A
PHYSICAL INTERPRETATION.

THE “FINANCIAL RIGHTS MODEL” WHEREBY A TRANSMISSION RIGHT HAS NO
PHYSICAL INTERPRETATION, RATHER IT IS PURELY A FINANCIAL RIGHT TO
REVENUE STREAMS (POSITIVE OR NEGATIVE) THAT ARISE FROM USING THE
TRANSMISSION SYSTEM.

WHILE THESE ARE TWO VERY DISTINCT APPROACHES THEY ARE BEST
THOUGHT OF AS EVOLUTIONARY.

A.

PHYSICAL TRANSMISSION RIGHTS ARE BEST THOUGHT OF AS A “BRIDGE” OR
INTERMEDIATE STEP.

[ A MECHANISM TO IMPLEMENT OPEN ACCESS WITHOUT IMPLEMENTING CENTRALIZED
DISPATCH, I.LE. AN ELECTRICITY SPOT MARKET.

FINANCIAL TRANSMISSION RIGHTS ARE CONSISTENT WITH THE FINAL STEP IN
CREATING AN ELECTRICITY MARKET AND THEY REPLACE PHYSICAL RIGHTS.

Y
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NEW ZEALAND CASE STUDY — BEFORE OPEN ACCESS

NEW ZEALAND REPRESENTS AN INTERESTING CASE STUDY.
STRUCTURALLY, THE ELECTRICITY SECTOR IN NEW ZEALAND IN

1993 WAS SOMEWHAT SIMILAR TO GHANA — AT LEAST BEFORE
SUNON-ASOGLI STARTED PRODUCING.

¢ TWO ISLANDS CONNECTED BY A DC TIE. MAJORITY OF LOAD ON THE

North Shore

NORTH ISLAND. MAJORITY OF GENERATION CAPACITY ON THE - B
SOUTH ISLAND. NORTH ISLAND GENERATION WAS PREDOMINANTLY | @ Maingeneration sources R B | Hamitton |
THERMAL AND SOUTH ISLAND WAS HYDRO (70% OF TOTAL CAPACITY|_® e :’:: o Y

WAS HYDRO). DUAL PEAKING SYSTEM — NORTH ISLAND IN THE === HVDC link :

SUMMER, SOUTH ISLAND IN THE WINTER

* A SINGLE GENERATOR - ELECTRICITY CORPORATION OF NEW
ZEALAND (ECNZ) THAT WAS A STATE OWNED ENTERPRISE (SOE)

e THE HIGH VOLTAGE TRANSMISSION ASSETS AND GRID OPERATION
HAD BEEN SEPARATED INTO TRANSPOWER, ANOTHER SOE.

¢ THERE WERE A NUMBER OF VERTICALLY INTEGRATED LOCAL
DISTRIBUTION AND RETAIL COMPANIES.

* THERE WERE NO EXPLICIT OR DEFINED “TRANSMISSION RIGHTS.

¢ CONTRACTS WERE IN THE FORM OF AN ANNUAL “HEDGE” WHEREBY
ECNZ AND A CUSTOMER WOULD AGREE ON A PRICE AND QUANTITY.

e THERE WERE TWO POSSIBLE DELIVERY POINTS — 1 IN THE NORTH
ISLAND (HAYWARDS) AND 1 IN THE SOUTH ISLAND (BENMORE).

¢ AN HOURLY WHOLESALE “SPOT” PRICE WAS CALCULATED WEEKLY
FOR BOTH DELIVERY POINTS...SINGLE “ISLAND” MARGINAL COST”
BASED ON THE COST OF THE “MARGINAL” GENERATOR. PRICES
AT THE TWO POINTS DEVIATED WHENEVER THE DC TIE WAS }
CONSTRAINED (WHICH WAS ALMOST ALWAYS)...

Benmore

Invercargill

* THE HEDGES SETTLED AGAINST THIS PRICE...HEDGE WAS A SWAP.
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NEW ZEALAND CASE STUDY — WITH OPEN ACCESS

IN 1995 THE NEW ZEALAND GOVERNMENT ANNOUNCED THAT ECNZ WOULD BE SEPARATED INTO TWO
COMPETING COMPANIES — ECNZ AND CONTACT ENERGY. OPEN ACCESS TO THE TRANSMISSION
SYSTEM HAD TO BE IMPLEMENTED.

* THE INDUSTRY DEVELOPED THE (MARKET) RULES FOR NON-DISCRIMINATORY CENTRALIZED DISPATCH.
* MARKET WAS SIMPLY A DERIVATIVE OF THE DISPATCH PROCESS.

* THE RULES SPECIFIED THAT THE DISPATCH FOR ANY INTERVAL WOULD BE LEAST-COST BASED ON THE
OFFERS MADE BY GENERATORS.

+ ACCESS TO THE TRANSMISSION SYSTEM FOR INDIVIDUAL GENERATION FACILITIES WAS BASED ON THE
AS OFFERED PRICE(S) OF EACH INDIVIDUAL. UNIT.
e NON-DISCRIMINATORY ACCESS SINCE THE RULES APPLY TO ALL GENERATION AND EACH UNIT IS FREE TO OFFER
AT WHATEVER PRICE THEY WANT.
¢ DISPATCH WAS ACCOMPLISHED THROUGH CENTRALIZED SECURITY CONSTRAINED ECONOMIC
DISPATCH (SCED).

* PRICES WERE CREATED EVERY 15 MINUTES FOR APPROXIMATELY 240 DIFFERENT ELECTRICAL
LOCATIONS (NODES) AROUND THE COUNTRY.

* TRANSMISSION CONSTRAINTS, RESERVES AND LOSSES ALL CAUSED PRICES TO DEVIATE...NO SINGLE ISLAND
PRICE.

* PHYSICAL DISPATCH WAS MANDATORY AND EVERYBODY EITHER RECEIVED OR PAID THE 15 MINUTE PRICES.

* BILATERAL CONTRACTS WERE STILL WRITTEN USING HAYWARDS AND BENMORE AS THE DELIVERY
POINTS AND WERE STILL IN THE FORM OF HEDGE CONTRACTS THAT SETTLED AGAINST THE 15 MINUTE
PRICES.

* COUNTERPARTIES HAD TO FACTOR IN THEIR EXPOSURE TO TRANSMISSION CONSTRAINTS IN THEIR
BILATERAL CONTRACTS, E.G., THE DELIVERY POINT FOR THE BILATERAL CONTRACT WAS AT
HAYWARDS BUT THE PHYSICAL LOAD MIGHT BE AT HAMILTON...IF THERE WERE TRANSMISSION
CONSTRAINTS THEN PRICES AT HAMILTON TO BE DIFFERENT THAN THE HAYWARDS PRICE PAID BY
CUSTOMER.

Y
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NEW ZEALAND — CASE STUDY CONCLUSIONS

REMEMBER THERE ARE TWO ASPECTS TO THE “ISSUE” OF TRANSMISSION
RIGHTS: (1) DEFINING AND ACQUIRING THE CAPACITY ON THE
TRANSMISSION SYSTEM AND (2) ENSURING THE DISPATCH IS NON-~
DISCRIMINATORY.

NEW ZEALAND SOLVED THESE TWO PROBLEMS S/IMULTANEOUSLY BY:.

e |[MPLEMENTING SECURITY CONSTRAINED ECONOMIC DISPATCH BASED ON GENERATOR
OFFERS. THIS SOLVED THE QUESTION OF ENSURING NON-DISCRIMINATORY ACCESS TO
THE “AIR TRAFFIC CONTROLLER” — EVERY GENERATING UNIT WAS TREATED THE SAME.

e THE ISSUE OF ALLOCATING TRANSMISSION CAPACITY WAS DEALT WITH IMPLICITLY.
WHEN TRANSMISSION CAPACITY ON THE SYSTEM OR A LINE WAS SCARCE BECAUSE OF
HIGH DEMAND OR TRANSMISSION CONSTRAINTS, PRICES ACROSS THE SYSTEM
DEVIATED AND CUSTOMERS WORE THE FINANCIAL RISK.

e NOTE'IN 2012, NEW ZEALAND EXPLICITLY DEALT WITH THE ISSUE OF TRANSMISSION
RIGHTS BY IMPLEMENTING FINANCIAL TRANSMISSION RIGHTS.

Y
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A

NEW ZEALAND — CASE STUDY CONCLUSIONS (CONTINUED)

VWITH RESPECT TO THE CURRENT SITUATION IN GHANA, THERE ARE TWO
RELEVANT ASPECTS OF THE NEW ZEALAND EXAMPLE.

1. NEW ZEALAND WENT DIRECTLY FROM A MONOPOLY VERTICALLY INTEGRATED
WHOLESALE SECTOR TO CENTRALIZED SECURITY CONSTRAINED ECONOMIC DISPATCH
(SCED) PERFORMED BY A MARKET OPERATOR. IN THIS MODEL, THE DISPATCH
PROCESS CREATES A PRICE AT EVERY NODE — GENERATORS ARE PAID THE PRICE AT
THEIR NODE, AND LOAD PAYS THE PRICE AT THEIR NODE. ALSO IN THIS STRUCTURE,
BILATERAL CONTRACTS TAKE THE FORM OF A SWAP OR CONTRACT FOR DIFFERENCE

(CFD) AND SETTLE AGAINST THE REAL TIME PRICE... THESE CONTRACTS WERE SIMILAR
TO THE PREVIOUS ECNZ ANNUAL HEDGE CONTRACTS THAT HAD BEEN IN EFFECT
PRIOR TO OPEN ACCESS, SO PARTICIPANTS WERE FAMILIAR WITH THEM.

2. INEFFECT, NEW ZEALAND DID CREATE A TYPE OF FINANCIAL TRANSMISSION
RIGHT...EVERYBODY WAS GIVEN THE RIGHT TO ACCESS THE GRID BASED ON THEIR
OFFERS AND WILLINGNESS TO BE EXPOSED TO THE FINANCIAL EFFECTS OF
CONSTRAINTS.

* CONSIDER A HIGHWAY THAT ALLOWS ANYBODY TO DRIVE ON THE ROAD. IN THIS CASE THE
DRIVER DOES NOT RECEIVE ANY RIGHTS BEYOND THE RIGHT TO USE THE HIGHWAY. THE
DRIVER MUST INTERNALIZE ALL THE COSTS ASSOCIATED WITH ROAD MAINTENANCE

(T acr—c) T ar—r—a~ (1 Ax] ORI T AR T~ o~

Y
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UNITED STATES CASE STUDY — BACKGROUND

THE UNITED STATES PROVIDES A VERY DIFFERENT EXAMPLE WITH RESPECT TO
IMPLEMENTING COMPETITION.

VERTICAL INTEGRATION IN THE US WAS ACROSS BOTH THE WHOLESALE AND RETAIL SECTORS.

UNLIKE NEW ZEALAND AND GHANA WHERE WHOLESALE ACTIVITIES (GENERATION AND
TRANSMISSION) WERE CARRIED OUT BY A GOVYERNMENT-OWNED MONOPOLY WHO SUPPLIED
LOCAL MONOPOLIES, IN THE US ALL ACTIVITIES FROM GENERATION TO TRANSMISSION AND
DISTRIBUTION, AND FINALLY TO RETAILING WERE ALL CARRIED OUT BY A SINGLE VERTICALLY
INTEGRATED MONOPOLY CALLED AN INVESTOR OWNED UTILITY (IOU) WHO WAS GRANTED A
“FRANCHISE” OR GEOGRAPHICAL TERRITORY BY THE GOVERNMENT.

MONOPOLY IOUS FACE REGULATION BY THE FEDERAL GOVERNMENT (TO THE EXTENT THEY
ENGAGE IN INTERSTATE COMMERCE) AND STATE GOVERNMENT(S) WHERE THEY OPERATE.
OWNERSHIP DIFFERENCES BETWEEN NEW ZEALAND./ GHANA AND THE US ARE IMPORTANT WITH
RESPECT TO INDUSTRY REFORM. TO THE EXTENT THAT REFORM CAUSES WEALTH TRANSFERS
THIS AFFECTS PRIVATE SHAREHOLDERS IN THE US. (AN IMPORTANT CONSIDERATION AS
INDUSTRY EVOLVES AND THE RULES CHANGE).

ALLOWING COMPETITION IN THE ELECTRICITY SECTOR WAS STARTED AFTER COMPETITION WAS
ALLOWED IN THE NATURAL GAS MARKET. THE GAS MARKET EXPERIENCE HAD A TREMENDOUS
INFLUENCE ON HOW OPEN ACCESS WAS IMPLEMENTED IN THE ELECTRICITY SECTOR IN THE US
(THE CONCEPT OF PHYSICAL TRANSMISSION RIGHTS ORIGINATES FROM THE NATURAL GAS
MARKET).

THE SUCCESS OF THE GAS MARKET WAS BASED ON SEPARATING TRANSMISSION PIPELINES
FROM GAS PRODUCTION AND THE REQUIRING THEM TO OFFER TRANSPORT SERVICES ONLY.

Y
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UNITED STATES CASE STUDY — IMPLEMENTING OPEN
ACCESS

IMPLEMENTING COMPETITION AND OPEN ACCESS IN NATURAL GAS WAS A LONG PROCESS
BUT AFTER FINALLY GETTING IT RIGHT, A SIMILAR POLICY OBJECTIVE FOR ELECTRICITY WAS
PURSUED AND GAINED MOMENTUM WITH FEDERAL ENERGY REGULATOR COMMISSION
ORDERS 888 (1996) AND 2000 (2000).

° POLICY DIRECTIVES INITIALLY PURSUED AN OBJECTIVE OF NOT EXPLICITLY CREATING

ELECTRICITY MARKETS. RATHER THE FOCUS ON THE POLICY AND REGULATORY DECISIONS WAS
ON REMOVING THE INSTITUTIONAL OBSTACLES, E.G. FUNCTIONAL IF NOT ACTUAL SEPARATION

OF TRANSMISSION FROM GENERATION.

° THE BELIEF WAS THAT IF THESE INSTITUTIONAL STRUCTURES WERE ELIMINATED THEN AN
ELECTRICITY MARKET WOULD DEVELOP JUST LIKE IT HAD IN THE NATURAL GAS INDUSTRY.

. AFTER FUNCTIONALLY SEPARATING TRANSMISSION, THE NEXT STEP WAS TO DEFINE WHAT
CONSTITUTED “TRANSMISSION SERVICE.”

° DEFINE THE CAPACITY OF THE TRANSMISSION NETWORK AND THEN SELL THAT CAPACITY
TO THOSE WHO WANT TO USE IT.

* JUST LIKE WHAT HAD BEEN DONE IN THE NATURAL GAS TRANSPORT SECTOR.

* TRANSMISSION PRODUCTS WERE DEVELOPED BASED ON “FIRM SERVICE”, “INTERRUPTIBLE
SERVICE”, “NETWORK SERVICE"...EACH OF THESE “SERVICES” HAD A SET OF ATTRIBUTES.

° THE ASSUMPTION WAS THAT ONCE THESE SERVICES WERE DEFINED THEN A MARKET
WOULD EVOLVE.

* JUST LIKE IN THE GAS INDUSTRY, IF YOU WANTED TO PHYSICALLY PRODUCE/CONSUME
ELECTRICITY YOU NEEDED TO ACQUIRE THE ASSOCIATED SERVICE.

- LED TO NEW TERMINOLOGY, OPERATIONS, INTERACTIONS, CONTRACTING, ETC.

» ALL TRANSACTIONS HAD TO BE PHYSICALLY SCHEDULED...PHYSICAL
SOURCE/ SINK PAIRS...OASIS (OPEN ACCESS SAME TIME INFORMATION
SYSTEM)...NERC TAGGING.

» COMMERCIAL CONTRACTING REFLECTED THE UNDERLYING STRUCTURE.

Y
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UNITED STATES CASE STUDY — COMMENTS ON INITIAL
ATTEMPTS

INITIAL ATTEMPTS TO IMPLEMENT OPEN ACCESS IN THE US WERE NOT VERY
SUCCESSFUL. THAT IS, THEY HAD LIMITED SUCCESS IN IMPROVING ECONOMIC
EFFICIENCY AND CREATING A COMPETITIVE INDUSTRY.

. THE PRIMARY PROBLEM WAS RELATED TO THE RELIANCE ON “PHYSICAL RIGHTS”
FOR TRANSMISSION.

° IN ORDER FOR THE PHYSICAL RIGHTS MODEL TO WORK, THE CAPACITY HAS TO BE
DEFINED AND ALLOCATED IN ADVANCE OF REAL TIME. THUS PARTICIPANTS CAN
ACQUIRE THE RIGHTS THAT THEY NEED AND THEN SCHEDULE THEIR ANTICIPATED
POWER FLOWS.

° IN SIMPLE TERMS THE FUNDAMENTAL PROBLEM IS THAT CAPACITY ON THE

TRANSMISSION SYSTEM — AS ANY POWER SYSTEMS ENGINEER WILL TELL YOU — IS
DYNAMIC AND CAN ONLY BE ACCURATELY DETERMINED IN REAL TIME.

. THUS THERE WAS A DISCONNECT BETWEEN THE RIGHTS THAT HAD BEEN
ALLOCATED AND THE ACTUAL CAPACITY THAT WAS AVAILABLE IN REAL TIME.

. FURTHERMORE, THE “MARKET” CANNOT RESPOND IN THE TIME FRAMES NECESSARY
IN REAL TIME.

° THE RIGHTS COULD NOT BE EXCHANGED IN THE MARKET QUICKLY ENOUGH TO MATCH THE
NEEDS OF REAL TIME DISPATCH.

* SO, WHAT MUST BE DONE TO BRIDGE THE GAP?

Y
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PART 4. CREATING PHYSICAL TRANSMISSION RIGHTS
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1.

1.

V.

THE US MODEL RELIED ON ALLOCATING
TRANSMISSION CAPACITY THROUGH THE
CREATION OF PHYSICAL RIGHTS...HOW IS
THAT DONE?

WE CAN USE THE 3 NODE MODEL TO
DEMONSTRATE THE DIFFICULTY IN
DETERMINING TRANSMISSION CAPACITY.

WE HAVE ALREADY SEEN THAT IF LOAD
AT NODE C Is 300 MW THEN EITHER G 1
OR G2 CAN SUPPLY THE ENTIRE DEMAND.

BUT, IF G1 PRODUCES 300 MW THEN
THERE IS NO ADDITIONAL CAPACITY ON
THE SYSTEM. WHEREAS IF G2
PRODUCES THE 300 MW THEN THERE IS
300 MORE MW OF CAPACITY, L.LE. A
TOTAL OF 600 MW.

THIS EXAMPLE HIGHLIGHTS THE CENTRAL
ISSUE OF NON-DISCRIMINATORY OPEN
ACCESS BASED ON PHYSICAL
RIGHTS...DECIDING HOW MANY RIGHTS TO
ALLOCATE.

t
THE US EXAMPLE - DEFINING PHYSICAL TRANSMISSION RIGHTS —

SUPPOSE LOAD Is 300 MW

NODE A — GENERATOR (G 1)
(300 MW DISPATCHED)

300 MW GENERATED BY
200 MW G 1 REACHES NODE C:
LINE LIMIT 200 MW via AC AND

7100 MW via A=>B=>C.

100 MW

NODE C — LOAD
(300 MW)

NODE B — GENERATOR (G2)

Y
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1.

DEFINING PHYSICAL TRANSMISSION RIGHTS — NOW SUPPOSE
LoAD Is 6OO0O MW

IF, LOAD AT NODE C 1s 600 MW.

A. ITISNOT POSSIBLE FOR G1 TO

PRODUCE 600 MWSsS. IF THEY DID NODE A — GENERATOR (G 1)

400 MW WOULD FLOW ALONG AC.

B. THE ONLY POSSIBLE SOLUTION IS
FOR G2 TO PRODUCE ALL 600

600 MW GENERATED BY
200 MW G2 REACHES NODE C:
LINE LIMIT 400 MW viA BC AND
200 MW viIA B22A=>C.

MWs.

C. THE MAXIMUM CAPACITY OF THIS
TRANSMISSION SYSTEM IS 600
MW.

HOW MUCH PHYSICAL CAPACITY
SHOULD BE DEFINED?

A. 300 MW, 600 MW...OR NODE B — GENERATOR (G2)
SOMEWHERE I[N BETWEEN? (600 MW DISPATCHED)

200 MW

NODE C — LOAD
(600 MW)

Y

FIRST PRINCIPLES ECONOMICS, LLC 42



1.

A.

C.
D. IN ORDER TO PRODUCE/CONSUME PHYSICAL POWER, YOU MUST HAVE THE

PRE-DEFINING THE CAPACITY OF THE TRANSMISSION

SYSTEM IS “DIFFICULT”

WHY IS THE UNDERSTANDING OF THIS ISSUE IMPORTANT?
MANY MARKET DESIGN PROCESSES ASSUME THE “MARKET” CAN BE LARGELY

SEPARATED FROM THE DETAILS OF ELECTRICITY...”KEEP IT SIMPLE”...”"WE
DON’T NEED ALL THAT COMPLEXITY.”

THIS ASSUMPTION REQUIRES THAT THE AMOUNT OF TRANSMISSION CAPACITY

BE DETERMINED IN ADVANCE AND THEN “PHYSICAL RIGHTS” CAN BE
ESTABLISHED FOR THE CAPACITY.

THESE “RIGHTS” ARE THEN SOLD OR ALLOCATED TO MARKET PARTICIPANTS.

“RIGHT” TO TRANSPORT IT FROM THE SOURCE TO THE SINK.

THE PREVIOUS EXAMPLES ILLUSTRATE THE DIFFICULTY IN PRE-DEFINING
PHYSICAL PROPERTY RIGHTS ON AN INTERCONNECTED GRID.

A.

NEITHER GENERATOR CAN HAVE PHYSICAL CAPACITY RIGHTS OVER LINE AC

WITHOUT KNOWLEDGE OF WHAT THE OTHER IS DOING — AS WELL AS THE

LEVEL OF LOAD — WHO MAKES THE DECISIONS?
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| DEFINING PHYSICAL TRANSMISSION RIGHTS — WHAT IS THE
REAL PROBLEM?

IN ORDER TO HAVE TRUE NON-DISCRIMINATORY OPEN ACCESS EVERY GENERATOR
MUST HAVE AN EQUAL OPPORTUNITY TO SELL THEIR POWER...AND THE SYSTEM
MUST BE OPERATED RELIABLY!

. USING THE RESULTS FROM THE PREVIOUS EXAMPLES, SUPPOSE WE ISSUE 300 MWSs
OF PHYSICAL TRANSMISSION CAPACITY RIGHTS.

[[. THESE TRANSMISSION RIGHTS WOULD BE NECESSARY IN ORDER FOR A GENERATOR
TO RUN. THAT IS, A GENERATOR MUST HAVE THE TRANSMISSION RIGHTS FOR THE
POWER THEY ARE PRODUCING.

A. IN ORDER FOR A GENERATOR TO RUN, THEY MUST USE TRANSMISSION RIGHTS TO SCHEDULE
POWER FROM THEIR GENERATION FACILITY (SOURCE) TO THE LOAD (SINK).
B. NOW ASSUME THAT FOR WHATEVER REASON, G1 ENDS UP WITH ALL THE RIGHTS.

C. ON ANY GIVEN DAY, G1 USES THEIR PHYSICAL TRANSMISSION RIGHTS TO SCHEDULE POWER
FROM THEIR PLANT AT NODE A TO LOAD AT NODE C.

D. AS LONG AS THE LOAD IS < 300 MW EVERYTHING IS FINE. BUT WHAT HAPPENS IF LOAD IS
MORE THAN 300 MW?

[ WITH ONLY 300 MW OF PHYSICAL TRANSMISSION RIGHTS AVAILABLE, NO ADDITIONAL
GENERATION CAN BE SCHEDULED...NOBODY WOULD HAVE THE “RIGHT” TO SCHEDULE.

1. IF THE DISPATCHER FORCED SOMEBODY TO GENERATE...THEY WOULD
SIMULTANEOUSLY VIOLATE G 1’'S RIGHTS. AS WAS SHOWN, IF G1 PRODUCES 300 MV,
THERE IS NO WAY FOR G2 TO PRODUCE ANYTHING. THE ONLY THING THE DISPATCHER
CAN DO IN THIS SITUATION IS TO MANDATE THAT G 1 REDUCE THEIR OUTPUT AND
ALLOW G2 TO PRODUCE, AND THIS WOULD VIOLATE G 1°’S TRANSMISSION RIGHTS.

Y
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UNITED STATES CASE STUDY — NEXT STEPS IN
IMPLEMENTING OPEN ACCESS

WHILE THE PHYSICAL RIGHTS “MODEL” WAS ABLE TO ACHIEVE SOME OF THE
GOALS OF OPEN ACCESS, THE INEFFICIENCIES WERE TOO GREAT RELATIVE TO
THE ALTERNATIVE (I.LE. THE FINANCIAL RIGHTS MODEL). AS A RESULT MUCH OF
THE ELECTRICITY IN THE US IS TRANSACTED THROUGH A FINANCIAL RIGHTS
MODEL SIMILAR TO THAT IMPLEMENTED INITIALLY IN NEW ZEALAND.

7 ORGANIZED MARKETS BASED ON CENTRALIZED SECURITY CONSTRAINED
ECONOMIC DISPATCH USING FINANCIAL TRANSMISSION RIGHTS; ISO* NEW
ENGLAND, NEW YORK ISO, PJM, MIDWEST ISO, SOUTHWEST POWER POOL,
ELECTRICITY RELIABILITY COUNCIL OF TEXAS, AND THE CALIFORNIA [SO.
ACTIVE DISCUSSION IS TAKING PLACE REGARDING IMPLEMENTING A FORM OF
CENTRALIZED DISPATCH IN THE WESTERN STATES IN ORDER TO BETTER (I.E. MORE
EFFICIENTLY) HANDLE THE INCREASED AMOUNT OF WIND GENERATION.
THE “EVOLUTION” FROM VERTICAL INTEGRATION TO PHYSICAL RIGHTS AND THEN TO
FINANCIAL RIGHTS IS NEITHER NECESSARY OR BENEFICIAL.

BETTER TO THINK OF THE PHYSICAL RIGHTS PERIOD AS A COSTLY DETOUR.

PERHAPS THE MOST IMPORTANT CHARACTERISTIC OF IMPLEMENTING OPEN ACCESS
IN THE US, RELATIVE TO OTHER COUNTRIES LIKE NEW ZEALAND, HAS BEEN THE
DIFFERENT OWNERSHIP STRUCTURE IN THE INDUSTRY, I.E. VERTICALLY INTEGRATED
INVESTOR OWNED UTILITIES AS COMPARED TO VERTICALLY INTEGRATED
GOVERNMENT-OWNED UTILITIES.

Y

*AN [SO IS AN INDEPENDENT
(TRANSMISSION) SYSTEM OPERATOR
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TRANSMISSION RIGHTS - SUMMARY

THE ISSUES ARE BOTH SUBTLE AND COMPLEX

A. DEFINING THE TRANSFER CAPABILITY OF THE TRANSMISSION SYSTEM IS NOT AN
“INCORRECT” EXERCISE...EVERY POWER SYSTEM OPERATOR/PLANNER DOES THIS.

B. THE QUESTION IS NOT WHETHER IT IS RIGHT OR WRONG TO CALCULATE THE TRANSFER
CAPABILITY BUT RATHER HOW IS THAT INFORMATION GOING TO BE USED BY (1) THE SYSTEM
DISPATCHER AND (2) THE DISPATCH RULES.

1. REMEMBER THAT ANY ESTIMATE OF THE TRANSFER CAPABILITY IS JUST THAT — AN ESTIMATE. AND
IT IS CALCULATED BY MAKING ASSUMPTIONS.

11. BUT IN REAL TIME... THERE IS ONLY ACTUAL GENERATION/LOAD AND THE ACTUAL TOPOLOGY OF
THE GRID.

1. TO THE EXTENT THE “ASSUMPTIONS” MADE IN DETERMINING THE TRANSFER CAPABILITY

ACCURATELY REFLECT THE REALITY OF WHAT IS ACTUALLY HAPPENING, THEN USING THE TRANSFER
CAPABILITY AS THE FOUNDATION FOR THE DISPATCH PROCESS IS APPROPRIATE.

V. [F THE ASSUMPTIONS DO NOT ACCURATELY REFLECT THE REALITY...THEN THERE WILL BE
PROBLEMS.
V. WHO MAKES UP THE DIFFERENCE (AND WHO PAYS FOR IT) BETWEEN WHAT WAS ASSUMED WOULD

HAPPEN AND WHAT ACTUALLY DOES HAPPEN?

C. IN MOST AREAS, THE PHYSICAL CONCEPT OF TOTAL TRANSFER CAPABILITY (TTC) HAS NOT
PROVEN TO BE AN EFFICIENT FOUNDATION FOR NON-DISCRIMINATORY OPEN ACCESS.

l. IT IS A USEFUL TOOL FOR TRANSMISSION PLANNING AND RELIABILITY ANALYSIS BUT NOT FOR REAL
TIME DISPATCH.

[I. AS MORE COMPETITIVE GENERATION IS DEVELOPED IN GHANA, THE ISSUE OF
TRANSMISSION RIGHTS AND NON-DISCRIMINATORY ACCESS TO DISPATCH WILL HAVE
TO BE ADDRESSED MORE PRECISELY.

Y
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PART 5. QUICK REVIEW
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1.

1.

V.

COMPETITION...OPEN ACCESS...CONTRACTS

WHEN GENERATION AND TRANSMISSION ARE COMBINED INTO A
VERTICALLY INTEGRATED MONOPOLIST THAT ENTITY INTERNALIZES ALL OF

THE DECISIONS REGARDING PRODUCTION, TRANSMISSION AND RELIABLE
OPERATION.

THE COMMERCIAL CONTRACTING STRUCTURE NECESSARILY REFLECTS
THAT A SINGLE ENTITY HAS THE UNILATERAL ABILITY TO MANAGE ALL
ASPECTS OF SUPPLY AND TRANSMISSION.

HOWEVER, ONCE COMPETITION IS ALLOWED, THEN THE TRANSMISSION
SYSTEM AND ITS OPERATION MUST BE SEPARATED FROM GENERATION.

THE RESULT IS THAT GENERATORS NO LONGER HAVE THE ABILITY TO
ENSURE PHYSICAL DELIVERY

THIS NECESSITATES THAT A NEW CONTRACTING STRUCTURE BE
DEVELOPED.

Y
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PART 6. CONTRACTING UNDER COMPETITION AND OPEN
ACCESS — THE INTERNATIONAL EXPERIENCE
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1.

1.

V.

INTRODUCTORY COMMENTS ON CONTRACTING

WE HAVE DISCUSSED THE BASIC FOUNDATION OF CONTRACTING WHEN
VRA WAS A VERTICALLY INTEGRATED MONOPOLY GENERATOR AND
TRANSMISSION, I.LE. THAT VRA HAD THE STRUCTURAL ABILITY TO MAKE
UNILATERAL AND SIMULTANEOUS DECISIONS REGARDING HOW THE
TRANSMISSION SYSTEM AND GENERATION FLEET WOULD BE USED.

WE HAVE ALSO DISCUSSED WHY IMPLEMENTING COMPETITION AND OPEN
ACCESS HAS COMPLETELY CHANGED HOW VRA “INTERACTS” WITH THE
TRANSMISSION SYSTEM. IN PARTICULAR, VRA NO LONGER MAKES
DECISIONS ABOUT HOW THE TRANSMISSION SYSTEM WILL BE USED.

THESE CHANGES NECESSARILY MEAN THAT VRA CAN NO LONGER
UNILATERALLY PROVIDE THE SAME PRICE/SERVICE THEY PROVIDED PRIOR
TO THE IMPLEMENTATION OF OPEN ACCESS.

AS A RESULT VRA MUST REVISE THE TERMS AND CONDITIONS OF THEIR
POWER SUPPLY PURCHASE AGREEMENTS WITH THEIR CUSTOMERS.
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| BILATERAL CONTRACTS AND THE PROBLEM OF “OVERS AND
UNDERS” — THE DEVIATIONS FROM CONTRACTED AMOUNTS

I BILATERAL CONTRACTS (IN ALL THEIR POTENTIAL FORMS) ARE THE
PRIMARY COMMERCIAL MECHANISM FOR EXCHANGING POWER —
REGARDLESS OF WHETHER COMPETITION IN THE GENERATION SECTOR IS

ALLOWED.

[I. HOWEVER, COMPETITION CHANGES THE NATURE OF THE CONTRACTUAL
RELATIONSHIP.

A. ITIS AFACT THAT CONSUMERS WILL NOT USE THE PRECISE QUANTITY OF
POWER THEY HAVE CONTRACTED FOR, E.G., A CUSTOMER WHO HAS A
CONTRACT FOR 25 MW MAY, ON AVERAGE, USE 25 MWW, BUT THEIR LOAD WILL
DEVIATE ABOVE AND BELOW THAT AMOUNT. THIS RAISES TWO IMPORTANT
ISSUES.

[ GRIDCO CANNOT TURN OFF INDIVIDUAL CUSTOMERS WHEN THEIR DEMAND EXCEEDS
WHAT THEY HAVE CONTRACTED FOR...SIMILARLY GRIDCO CANNOT FORCE A
CUSTOMER TO CONSUME WHAT THEY HAVE CONTRACTED FOR.

1. IN THE FIRST CASE THE CUSTOMERS IS CONSUMING “OVER” THEIR BILATERAL
AMOUNT...IN THE SECOND THEY ARE CONSUMING “UNDER” THEIR CONTRACTED
AMOUNT.
B. INTHE PAST VRA — AS THE MONOPOLY GENERATOR — WOULD AND COULD
ABSORB THESE VOLUME CHANGES UNILATERALLY... THEY CAN NO LONGER DO
SO.
C. WITH COMPETITIVE GENERATION ON THE SYSTEM, THERE MUST BE A
COORDINATED RESPONSE.

Y
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1.

1.

GRIDC0O COORDINATES THE “OVERS AND UNDERS”

SUPPOSE, THAT IN REAL TIME, A VRA CUSTOMER USES 5 MW MORE THAN

THE AMOUNT THEY CONTRACTED FOR AND WAS SCHEDULED DAY AHEAD...

A. WHICH GENERATOR PROVIDES THE EXTRA 5 MW...Is IT VRA OR SUNON-
ASOGLI?

B. VWHO DECIDES WHICH GENERATION FACILITY WILL. BE USED TO PROVIDE THE
EXTRA 5 MW?

ALTERNATIVELY, SUPPOSE ONE OF VRA'S CUSTOMERS USES 5 MW LESS

THAN THE AMOUNT THEY CONTRACTED FOR AND WAS SCHEDULED DAY

AHEAD...

A.  WHICH GENERATOR GETS RAMPED DOWN THE 5 MW...IS IT VRA OR SUNON-
ASOGLI?

B. WHO DECIDES WHICH GENERATION FACILITY WILL BE RAMPED DOWN?

WHAT ARE THE FINANCIAL CONSEQUENCES OF EITHER PRODUCING MORE
OR RAMPING DOWN?

A. HOW ARE THE THESE “OVERS AND UNDERS” PRICED AND SETTLED?

B. NOW AND IN THE FUTURE? THE COMPLEXITY WITH TWO COMPETITIVE
GENERATORS IS VERY DIFFERENT THAN IT IS WITH MORE THAN TWO.

[ IF DONE BILATERALLY, THEN WE WOULD NEED IDENTICAL BILATERAL CONTRACTS
BETWEEN EVERY GENERATOR.

Y
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CONTRACTING UNDER OPEN ACCESS — INTERNATIONAL
EXPERIENCES

l. COMMERCIAL CONTRACTING FOR ELECTRICITY MUST REFLECT/MIRROR THE RULES
UNDER WHICH COMPETITION AND OPEN ACCESS HAVE BEEN IMPLEMENTED.

A. THIS IS A CURRENT ISSUE FOR THE GHANAIAN ELECTRICITY MARKET...THE RULES AND
PROCEDURES HAVE NOT BEEN DETERMINED /FINALIZED.

[ INTERCONNECTION AGREEMENT BETWEEN GRID USERS AND THE TRANSMISSION
SYSTEM.

1. THE GRID OPERATING PROCEDURES, SPECIFICALLY THE ALLOCATION OF
TRANSMISSION RIGHTS.

[I. THUS THERE ARE DIFFERENT CONTRACTING STRUCTURES FOR JURISDICTIONS THAT
HAVE USED FINANCIAL TRANSMISSION RIGHTS AS COMPARED TO PHYSICAL
TRANSMISSION RIGHTS.

[I[I. THE DOMINANT STRUCTURE USED IN AREAS THAT RELY ON FINANCIAL

TRANSMISSION RIGHTS IS A “SWAP” OR CONTRACT FOR DIFFERENCE (CFD).

A. A CFDIS A FINANCIAL CONTRACT WHEREBY A PRICE IS AGREED TO BILATERALLY BETWEEN
A “BUYER” AND A “SELLER”...AND THE CONTRACT THEN SETTLES AGAINST THE REAL TIME
OR PHYSICAL PRICE. FOR EXAMPLE, SUPPOSE AN ELECTRICITY CONSUMER AND PRODUCER
AGREE TO BUY AND SELL POWER AT $50. THIS IS THE BILATERAL PRICE. |IF THE PHYSICAL
PRICE, I.E. SPOT PRICE TURNS OUT TO BE $55...THEN THE GENERATOR WOULD REBATE TO
THE BUYER $5, I.E. THE AMOUNT OVER THE BILATERAL PRICE. SIMILARLY, IF THE PRICE
WAS $45 THEN THE BUYER WOULD PAY THE GENERATOR AN ADDITIONAL $5.

IV. CFD’s REQUIRE AN INDEX OR SPOT PRICE, I.LE. A PRICE TO SETTLE AGAINST. IN
MOST ELECTRICITY MARKETS THIS PRICE IS THE PHYSICAL SPOT PRICE.

A. IN THIS WAY, THE FINANCIAL CONTRACT SETTLES AGAINST THE PHYSICAL PRICE.

Y
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CONTRACTING UNDER OPEN ACCESS — INTERNATIONAL
EXPERIENCES CONTINUED

GENERIC EXAMPLE OF SWAP CONTRACTS FROM NEW ZEALAND AND THE
UNITED STATES:

A. MERIDIAN ISDA SWAP AGREEMENT
B. EEI MASTER PURCHASE AND SALE AGREEMENT.

Y
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GENERATOR BILATERAL CONTRACT IN NEW ZEALAND

ISDA.

2002 MASTER AGREEMENT

dated as of

between

[....]
(“Party A”)
and
Meridian Energy Limited
(“Party B”)

have entered and/or anticipate entering into one or more transactions (each a “Transaction™) that are or will be
governed by this 2002 Master Agreement, which includes the schedule (the “Schedule™), and the documents and
other confirming evidence (each a “Confirmation”) exchanged between the parties or otherwise effective for the
purpose of confirming or evidencing those Transactions. This 2002 Master Agreement and the Schedule are together
referred to as this “Master Agreement”.

Accordingly, the parties agree as follows:—
1. Interpretation

(a) Definitions. The terms defined in Section 14 and el
meanings therein specified for the purpose of this Master Agreement.

here in this Master Agreement will have the

(b) Inconsistency. In the event of any i i y between the provisions of the Schedule and the other
provisions of this Master Agreement, the Schedule will prevail. In the event of any inconsistency between the
provisions of any Confirmation and this Master Agreement, such Confirmation will prevail for the purpose of the
relevant Transaction.

() Single Agreement. All Transactions are entered into in reliance on the fact that this Master Agreement and
all Confirmations form a single agreement between the parties (collectively referred to as this “Agreement”), and the
parties would not otherwise enter into any Transactions.

2. Obligations
(a) General Conditions.

@) Each party will make each payment or delivery specified in each Confirmation to be made by it,
subject to the other provisions of this Agreement.

(i) Payments under this Agreement will be made on the due date for value on that date in the place of
the account specified in the relevant Confirmation or otherwise pursuant to this Agreement, in freely
transferable funds and in the manner customary for payments in the required currency. Where settlement
is by delivery (that is, other than by payment), such delivery will be made for receipt on the due date in the
manner customary for the relevant obligation unless otherwise specified in the relevant Confirmation or
elsewhere in this Agreement.

ISDA

Master Version:
Electricity - No credit
support documentation
required

International Swaps and Derivatives Association, Inc.

SCHEDULE
to the
2002 Master Agreement
dated as of [ 1
between
Meridian Energy Limited And [
("Party A") ("Party B")
Part 1. Termination Provisions

(a) "Specified Entity"” means in relation to Party A for the purpose of:-

Section 5(a)(v), N/A

Section 5(a)(vi),  N/A

Section 5(a)(vii), N/A

Section 5(b)(v), N/A

and in relation to Party B for the purpose of:-

Section 5(a)(v), N/A

Section 5(a)(vi), N/A

Section 5(a)(vii), N/A

Section 5(b)(v), N/A

(b) "Specified Transaction" will have the meaning specified in Section 14 of
this Agreement. [Unnecessary, commodity swaps and options are

already i in the inition of " ified Tr:

"

(c) The "Cross Default" provisions of Section 5(a)(vi) will apply to Party A

and will apply to Party B.

FIRST PRINCIPLES ECONOMICS, LLC

55

Y



NOTICE THE DIFFERENCES IN THE CONTRACT LANGUAGE...

EXISTING LANGUAGE IN PSPA:

2.1.1 SALE OF ELECTRICAL POWER AND ENERGY

THE SELLER SHALL WITHIN THE TERMS OF THE AGREEMENT DELIVER AND SELL IN EACH CONTRACT YEAR A
MAXIMUM DEMAND OF ...... MW AND AVERAGE DEMAND OF .......... MW OF ELECTRICAL POWER AND ENERGY TO
THE PURCHASER AT THE DESIGNATED CONNECTION POINT(S) ON THE NITS...

2.1.2 PASSAGE OF RISK AND TITLE
THE SELLER SHALL DELIVER ELECTRICAL POWER AND ENERGY TO THE PURCHASER AT THE CONNECTION
POINTS ON THE NITS AS AGREED IN THE CONNECTION AGREEMENT BETWEEN THE SELLER AND THE
DESIGNATED TRANSPORTER AND THE ELECTRICAL POWER AND ENERGY SHALL BE DELIVERED IN ACCORDANCE
WITH THE TSA BETWEEN THE PURCHASER AND TRANSPORTER. THE RISKS AND TITLE THEREOF SHALL BE
DEEMED TO HAVE PASSED TO THE PURCHASER.

3.4 SUBJECT TO ANY SCHEDULED AND UNSCHEDULED MAINTENANCE REQUIREMENTS AND EVENTS OF FORCE
MAJEURE, WHICH MAY PREVENT THE SELLER FROM DOING SO, THE SELLER SHALL DELIVER THE ELECTRICAL
POWER AND ENERGY AS COMMERCIALLY CONTINUOUS TWENTY-FOUR (24) HOUR EVERY DAY IN THE YEAR EXCEPT
AS OTHERWISE PROVIDED IN THIS AGREEMENT.

8.2 ACCURACY OF FORECASTS

IF, THE POWER CONSUMPTION BY THE PURCHASER IS HIGHER THAN 5% OF THE ANNUAL FORECAST, THE
SELLER RESERVES THE RIGHT TO CHARGE THE ACTUAL VERIFIABLE MARGINAL COST FOR THE ADDITIONAL
ELECTRICAL POWER AND ENERGY...

IN CONTRAST THERE IS NO REQUIREMENT IN THE ISDA CONTRACT STRUCTURE FOR
MERIDIAN TO PHYSICALLY DELIVER ENERGY. MERIDIAN MAY CHOOSE TO DELIVER
PHYSICAL ELECTRICITY BUT THE CONTRACT DOES NOT REQUIRE IT TO DO SO.
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GENERATOR BILATERAL CONTRACT IN THE UNITED STATES

IN THE US, BILATERAL CONTRACTING IN
THE ELECTRICITY SECTOR OCCURS
EITHER VIA THE EEl MASTER POWER

PURCHASE AND SALE AGREEMENT OR MaSter Power

EQUIVALENTLY THROUGH AN ISDA WITH

A POWER ANNEX. THE LANGUAGE OF P h & S I
THE POWER ANNEX IS IDENTICAL TO u rC ase a e
THAT CONTAINED IN THE EEIl MASTER

AGREEMENT, Agreement

NOTICE THE HERITAGE OF THE PHYSICAL
RIGHTS MODEL IN THE LANGUAGE
CONTAINED IN THE MASTER POWER
PURCHASE & SALE AGREEMENT.

I]EI EDISON ELECTRIC
il INSTITUTE
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AGAIN NOTICE THE DIFFERENCES IN THE CONTRACT
L ANGUAGE

IN THE EEl AGREEMENT THE RELEVANT LANGUAGE IS:

. ARTICLE THREE: OBLIGATIONS AND DELIVERIES

3.1

3.2

SELLER’S AND BUYER’S OBLIGATIONS. WITH RESPECT TO EACH TRANSACTION, SELLER SHALL SELL AND
DELIVER, OR CAUSE TO BE DEILIVERED, AND BUYER SHALL PURCHASE AND RECEIVE, OR CAUSE TO BE
RECEIVED, THE QUANTITY OF THE PRODUCT AT THE DELIVERY POINT, AND BUYER SHALL PAY SELLER THE
CONTRACT PRICE; PROVIDED, HOWEVER, WITH RESPECT TO OPTIONS, THE OBLIGATIONS SET FORTH IN
THE PRECEDING SENTENCE SHALL ONLY ARISE IF THE OPTION BUYER EXERCISES ITS OPTION IN
ACCORDANCE WITH ITS TERMS. SELLER SHALL BE RESPONSIBLE FOR ANY COSTS OR CHARGES IMPOSED
ON OR ASSOCIATED WITH THE PRODUCT OR ITS DELIVERY OF THE PRODUCT UP TO THE DELIVERY POINT.
BUYER SHALL BE RESPONSIBLE FOR ANY COSTS OR CHARGES IMPOSED ON OR ASSOCIATED WITH THE
PRODUCT OR ITS RECEIPT AT AND FROM THE DELIVERY POINT.

TRANSMISSION AND SCHEDULING. SELLER SHALL ARRANGE AND BE RESPONSIBLE FOR TRANSMISSION
SERVICE TO THE DELIVERY POINT AND SHALL SCHEDULE OR ARRANGE FOR SCHEDULING SERVICES WITH
ITS TRANSMISSION PROVIDERS, AS SPECIFIED BY THE PARTIES IN THE TRANSACTION, OR IN THE ABSENCE
THEREOF, IN ACCORDANCE WITH THE PRACTICE OF THE TRANSMISSION PROVIDERS, TO DELIVER THE
PRODUCT TO THE DELIVERY POINT. BUYER SHALL ARRANGE AND BE RESPONSIBLE FOR TRANSMISSION
SERVICE AT AND FROM THE DELIVERY POINT AND SHALL SCHEDULE OR ARRANGE FOR SCHEDULING
SERVICES WITH ITS TRANSMISSION PROVIDERS TO RECEIVE THE PRODUCT AT THE DELIVERY POINT.

NOTICE THE GENERATOR HAS NO REQUIREMENT TO ACTUALLY PRODUCE THE ELECTRICITY...RATHER

THEY MUST “CAUSE TO BE DELIVERED”...SYMMETRICALLY THE BUYER DOES NOT NEED TO PHYSICALLY

CONSUME THE POWER, RATHER THEY MUST “CAUSE TO BE RECEIVED.”
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CONTRACTING UNDER OPEN ACCESS — INTERNATIONAL
EXPERIENCES CONCLUSIONS

I THESE TWO EXAMPLES PROVIDE A WINDOW ON WHERE CONTRACTING IN
GHANA WILL TRANSITION TO OVER THE NEXT 5-10 YEARS AS COMPETITION
IN THE ELECTRICITY SECTOR AND THE ASSOCIATED POLICIES OF OPEN
ACCESS TAKE PLACE.

A. CONTRACTS WILL NO LONGER BE “PHYSICAL”...THIS DOES NOT MEAN THAT GENERATORS
WILL NOT PHYSICALLY PRODUCE ELECTRICITY...IT SIMPLY MEANS THE CONTRACTING
STRUCTURE WILL EVOLVE SO THAT THE CONTRACT DOES NOT MANDATE THE GENERATOR

DELIVER ELECTRICITY TO A SPECIFIC POINT OR ELSE THEY ARE IN BREACH OF THE
CONTRACT.

. THE CONTRACTS PROVIDE GUIDANCE FOR HOW THE NEW PSPA BETWEEN
VRA AND ITS CUSTOMERS SHOULD BE STRUCTURED.

I THE PROPOSED PSPA IS AN INTERMEDIATE STEP TOWARDS WHERE THE
INDUSTRY WILL LIKELY END UP.

Y
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THE DISTINCTION BETWEEN PHYSICAL AND FINANCIAL
BILATERAL CONTRACTING IS A RED HERRING

FrROM WIKIPEDIA:

A RED HERRING, ACCORDING TO THE OXFORD ENGLISH DICTIONARY (OED), IS A CLUE
WHICH IS INTENTIONALLY OR UNINTENTIONALLY MISLEADING OR DISTRACTING FROM THE
ACTUAL ISSUE. THE TERM IS MOSTLY USED TO CLAIM THAT THE ARGUMENT OF ANOTHER
PERSON IS NOT RELEVANT TO THE ISSUE BEING DISCUSSED. IN MYSTERY FICTION, A CLUE
OR LEAD THAT TURNS OUT NOT TO BE RELEVANT TO THE SOLUTION OF THE MYSTERY
WOULD ALSO BE A RED HERRING. IN A LITERAL SENSE, THERE IS NO SUCH TYPE OR
SPECIES OF FISHAS A "RED HERRING'",

ONCE IT IS ON THE GRID...ALL ELECTRICITY IS THE SAME...THERE IS NO
DIFFERENCE BETWEEN POWER THAT HAS BEEN SOLD UNDER A SO-CALLED
PHYSICAL CONTRACT AS COMPARED TO POWER THAT HAS BEEN SOLD UNDER A
SO-CALLED FINANCIAL CONTRACT.

DISCUSSION/DEBATE OVER PHYSICAL AND FINANCIAL IS, IN ALMOST ALL
CASES, A RED HERRING.

Y
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PART 7. THE PROPOSED PSPA BETWEEN VRA AND THEIR
CUSTOMERS
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I1.

GUIDING PRINCIPLES FOR THE PSPA

WHILE THERE ARE A NUMBER OF ISSUES THAT NEED TO BE SOLVED IN ORDER TO
FULLY IMPLEMENT NON-DISCRIMINATORY OPEN ACCESS WE MUST DEVELOP A PSPA

THAT:

A. ALIGNS THE BILATERAL CONTRACT STRUCTURE WITH THE CHANGES THAT HAVE TAKEN
PLACE IN THE INDUSTRY,

B. IS FORWARD LOOKING IN THAT IT IS CONSISTENT WITH WHERE THE INDUSTRY IS LIKELY TO
EVOLVE AND MOVE TO OVER THE LIFE OF THE CONTRACT,

C. TO THE GREATEST EXTENT POSSIBLE REPRESENTS AN INCREMENTAL STEP RATHER THAN A
COMPLETELY NEW STRUCTURE,

D. FACILITATES TRANSACTIONS BETWEEN VRA AND THEIR CUSTOMERS WHILE AT THE SAME
ALLOWING ALL PARTIES TO MEET THEIR OTHER CONTRACTUAL REQUIREMENTS.

E. ENHANCES OVERALL WELFARE BY ALLOWING FOR THE TRANSPARENT, FAIR AND EQUITABLE

ALLOCATION OF RISKS, COSTS AND BENEFITS.

AT A HIGH LEVEL THE PRIMARY CHANGES THAT MUST TAKE PLACE IN THE PSPA
RELATE TO THE TERMS AND CONDITIONS THAT RELATE TO (1) PHYSICAL SUPPLY
AND DELIVERY, (2) THE WAY IN WHICH DEVIATIONS FROM CONTRACTED AMOUNTS
ARE PRICED AND SETTLED AND (3) THE FACT THAT GRIDCO IS NOW RESPONSIBLE
FOR DISPATCHING THE SYSTEM AND ENSURING RELIABILITY.

Y
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.

V.

A NOTE ON PRICING CONTRACT DEVIATIONS

IN ONE SENSE HOW DEVIATIONS ARE PRICED IS NOT DIRECTLY RELEVANT TO THE PSPA. EARLIER
IN THE PRESENTATION WE DISCUSSED THAT WITH OPEN ACCESS AND THE PRESENCE OF AT
LEAST TWO COMPETITIVE GENERATORS THEN WHICH FACILITY SERVES THE ADDITIONAL DEMAND
WHEN A CUSTOMER EXCEEDS THEIR BILATERALLY CONTRACTED AMOUNT IS A CHOICE MADE BY
THE DISPATCHER.

AS A RESULT THE FOLLOWING LANGUAGE FROM THE EXISTING PSPA IS PROBLEMATIC FOR A
GENERATOR:
8.2 ACCURACY OF FORECASTS
IF, THE POWER CONSUMPTION BY THE PURCHASER IS HIGHER THAN 5% OF THE ANNUAL FORECAST, THE
SELLER RESERVES THE RIGHT TO CHARGE THE ACTUAL VERIFIABLE MARGINAL COST FOR THE ADDITIONAL
ELECTRICAL POWER AND ENERGY...
WHY IS IT PROBLEMATIC? WHY NOT JUST CHARGE MARGINAL COST FOR THE MW'’S CONSUMED
IN EXCESS OF THE CONTRACTED AMOUNT.

A. WHAT VALUE DO WE USE FOR MARGINAL COST...DIFFERENT GENERATORS (WITH DIFFERENT OWNERS) MAY
BE THE MARGINAL PLANT AT DIFFERENT TIMES DURING THE DAY OR EVEN THE HOUR.

B. IF THERE IS AT LEAST ONE CONSTRAINT THEN THERE WILL BE AT LEAST TWO PLANTS THAT ARE ON THE
MARGIN, I.E. THERE WILL BE AT LEAST ONE MARGINAL PLANT ON EITHER SIDE OF THE CONSTRAINT.

WE COULD ELIMINATE THIS PROBLEM BY SOMEHOW REQUIRING CUSTOMERS TO “OVER”

CONTRACT, I.LE. CONTRACT FOR AN AMOUNT THAT IS GREATER THAN THEIR EXPECTED PEAK LOAD.

A. NOT A VIABLE SOLUTION.

l. TRANSMISSION SYSTEM IS ALREADY CONSTRAINED...NOT FEASIBLE TO ENSURE THAT SUFFICIENT
TRANSMISSION CAPACITY IS AVAILABLE.

. INEFFICIENT AND COSTLY. IN EFFECT, CONSUMERS WILL BE PAYING A PREMIUM FOR EVERY MW OF
ELECTRICITY THEY CONSUME.
THE QUESTION OF HOW TO PRICE CONTRACT DEVIATIONS IS FUNDAMENTAL TO IMPLEMENTING
EFFECTIVE AND EFFICIENT NON-DISCRIMINATORY OPEN ACCESS.

Y
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[. THE TABLE TO
THE RIGHT LISTS
THE INDIVIDUAL
ELEMENTS OF
THE CURRENT
PSPA AND
INDICATES WHAT
SECTIONS WILL
NEED TO BE
MODIFIED AS
WELL AS HOW
SIGNIFICANT
THOSE CHANGES
NEED TO BE IN
ORDER TO ALIGN
THE PSPA WITH
THE NEW
STRUCTURE OF
THE INDUSTRY. IN
THE NEXT FEW
SLIDES WE WILL
ADDRESS THE
MAJOR CHANGES.

ELEMENTS OF THE PSPA

ELEMENTS OF EXISTING PSPA STRUCTURE

COMMENTS

DEFINITIONS AND RULES OF INTERPRETATION

SMALL CHANGES REQUIRED

2. SCOPE, AMENDMENT AND EFFECTIVENESS OF CHANGES REQUIRED
AGREEMENT

3. POWER AND ENERGY REQUIREMENTS CHANGES REQUIRED

4. TECHNICAL OBLIGATIONS CHANGES REQUIRED

5. PRICING SMALL CHANGES REQUIRED

6. BILLING SMALL CHANGE REQUIRED

7. PAYMENT SMALL CHANGE REQUIRED

8. LOAD FORECAST NOT NECESSARY

9. POWER TRANSMISSION AND SUPPLY NOT NECESSARY

10. TAKE-OR-PAY NO CHANGES REQUIRED

11. STANDARD OF PERFORMANCE NOT NECESSARY

12. CONTINUITY OF SUPPLY SMALL CHANGE REQUIRED

13. FORCE MAJEURE NO CHANGES REQUIRED

14. SAFETY AND ENVIRONMENT NOT NECESSARY

15. LIABILITY AND INDEMNITY SMALL CHANGES REQUIRED

16. WAIVER NO CHANGES REQUIRED

17. DEFAULT AND TERMINATION SMALL CHANGES REQUIRED

18. GOVERNING LAW NO CHANGES REQUIRED

19. DISPUTE RESOLUTION NO CHANGES REQUIRED

20. ASSIGNMENT NO CHANGES REQUIRED

21. CONFIDENTIALITY NO CHANGES REQUIRED

22. NOTICES NO CHANGES REQUIRED

Y
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DRAFT PSPA

POWER SALES AND PURCHASE AGREEMENT

BETWEEN

VOLTA RIVER AUTHORITY

AND

DATED: .......... August 2012

Y
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1.

CHANGES TO CLAUSE 2 - SCOPE, AMENDMENT AND

EFFECTIVENESS OF AGREEMENT

EXISTING LANGUAGE:

2.1.1

2.1.2

SALE OF ELECTRICAL POWER AND ENERGY

THE SELLER SHALL WITHIN THE TERMS OF THE AGREEMENT DELIVER AND SELL IN EACH CONTRACT
YEAR A MAXIMUM DEMAND OF ...... MW AND AVERAGE DEMAND OF .......... MW OF ELECTRICAL POWER AND
ENERGY TO THE PURCHASER AT THE DESIGNATED CONNECTION POINT(S) ON THE NITS...

PASSAGE OF RISK AND TITLE

THE SELLER SHALL DELIVER ELECTRICAL POWER AND ENERGY TO THE PURCHASER AT THE
CONNECTION POINTS ON THE NITS AS AGREED IN THE CONNECTION AGREEMENT BETWEEN THE
SELLER AND THE DESIGNATED TRANSPORTER AND THE ELECTRICAL POWER AND ENERGY SHALL BE
DELIVERED IN ACCORDANCE WITH THE TSA BETWEEN THE PURCHASER AND TRANSPORTER. THE RISKS
AND TITLE THEREOF SHALL BE DEEMED TO HAVE PASSED TO THE PURCHASER.

PROPOSED LANGUAGE:

2.1.1

2.1.2

SALE OF ELECTRICAL POWER AND ENERGY

THE SELLER SHALL WITHIN THE TERMS OF THE AGREEMENT MAKE AVAILABLE FOR DELIVERY IN EACH
CONTRACT YEAR A MAXIMUM DEMAND OF ...... MW AND AVERAGE DEMAND OF .......... MW OF ELECTRICAL
ENERGY TO THE PURCHASER AT THE DESIGNATED DELIVERY POINTS ON THE NITS.

PASSAGE OF RISK AND TITLE

THE SELLER SHALL MAKE AVAILABLE FOR DELIVERY ELECTRICAL ENERGY TO THE PURCHASER AT THE
DELIVERY POINTS ON THE NITS. THE RISKS AND TITLE THEREOF SHALL BE DEEMED TO HAVE PASSED TO
THE PURCHASER.

Y
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1.

CHANGES TO CLAUSE 3 — POWER AND ENERGY
REQUIREMENTS

EXISTING LANGUAGE:

3.0 POWERAND ENERGY REQUIREMENTS

3.1 THE SELLER SHALL RESERVE FOR AND MAKE ELECTRICAL POWER AND ENERGY AVAILABLE FOR
PURCHASER, UNDER THE TERMS AND CONDITIONS OF THIS AGREEMENT, TO BE TRANSPORTED TO THE
NOMINATED POINT(S) OF DELIVERY ON THE ETU’S NITS AS HEREIN SPECIFIED IN CLAUSE 2.1.2.

THE PURCHASER SHALL BE REQUIRED TO MAKE ITS OWN ARRANGEMENTS WITH TRANSPORTER FOR THE
TRANSMISSION OF THE ELECTRICAL POWER AND ENERGY FROM ETU’S SUBSTATION FACILITIES.

PROPOSED LANGUAGE:

3.0 ENERGY REQUIREMENTS

3.1 THE SELLER SHALL MAKE ELECTRICAL ENERGY AVAILABLE FOR PURCHASER, UNDER THE TERMS AND
CONDITIONS OF THIS AGREEMENT, TO THE NOMINATED DELIVERY POINT(S)ON THE ETU’S NITS AS HEREIN
SPECIFIED IN CLAUSE 2.1.2.

THE PURCHASER SHALL BE REQUIRED TO MAKE ITS OWN ARRANGEMENTS WITH TRANSPORTER FOR THE
TRANSMISSION OF THE ELECTRICAL ENERGY FROM THE DELIVERY POINT(S).

Y
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ELIMINATION OF CLAUSES 4, 8, 9, AND 11

UNDER THE OLD PSPA VRA — AS BOTH THE GENERATOR AND TRANSPORTER
OF THE ELECTRICITY — NECESSARILY INCLUDED PHYSICAL REQUIREMENTS IN
THE CONTRACT.

HOWEVER, UNDER COMPETITION AND OPEN ACCESS THESE PHYSICAL
REQUIREMENTS WILL NOT BE PART OF THE CONNECTION AND/OR
TRANSMISSION SERVICES AGREEMENT WITH GRIDCoO.

MOREOVER, VRA IS NO LONGER RESPONSIBLE FOR TRANSMISSION PLANNING
OR METERING.

THE PSPA IS SIMPLY A CONTRACT FOR ELECTRICAL ENERGY.

Y
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SUMMARY OF CHANGES

THERE ARE SIX PRIMARY CHANGES TO THE LANGUAGE./ CLAUSES OF THE PREVIOUS PSPA.

FIRST, THE CONTRACT IS FOR ENERGY ONLY.

SECOND, THE PROVISION OF, AND PAYMENT FOR, ANCILLARY SERVICES WILL NO LONGER BE
ACCOMPLISHED THROUGH A BILATERAL CONTRACT BETWEEN GENERATORS AND THEIR CUSTOMERS.
RATHER IT MUST COME THROUGH GRIDCO AS THE SYSTEM AND MARKET OPERATOR. ONLY GRIDCO
WILL HAVE THE INFORMATION NECESSARY TO DETERMINE THE CORRECT LOCATION, QUANTITY AND
DURATION OF ANCILLARY SERVICES. THEREFORE, THE CORRECT CONTRACTING STRUCTURE IS FOR
GRIDCO TO PROCURE AND THEN CHARGE FOR ANCILLARY SERVICES IN EITHER THEIR CONNECTION
AGREEMENT OR TRANSMISSION SERVICE AGREEMENT. ALTERNATIVELY, GRIDCO COULD DEVELOP
PRECISE RULES REGARDING PROCUREMENT AND DEPLOYMENT OF ANCILLARY SERVICES THAT WOULD
THEN NEED TO BE INCLUDED IN ENERGY CONTRACTS.

THIRD, THE DEFAULT LEVEL OF SERVICE IS FOR VRA TO MAKE ELECTRICAL ENERGY AVAILABLE FOR
DELIVERY AT THE RELEVANT GENERATOR BUS. THIS COMPARES TO DELIVERY TO THE CUSTOMER’'S
BUS.

FOURTH, VRA CAN NO LONGER UNILATERALLY PROVIDE MORE ELECTRICITY IF THERE ARE POSITIVE
DEVIATIONS FROM THE CONTRACTED AMOUNT. RATHER GRIDCO WILL DETERMINE WHICH PLANT
WILL MAKE UP THE DEVIATIONS BASED ON REAL TIME INFORMATION AND CREATE A SPOT PRICE
WHICH WILL BE APPLIED TO THESE OVERS/UNDERS.

FIFTH, THE DRAFT PSPA CONTAINS CREDIT AND COLLATERAL REQUIREMENTS.

SIXTH, THE DRAFT PSPA THROUGH LANGUAGE IN CLAUSE 18 EXPLICITLY RECOGNIZES THE
INDUSTRY IS UNDERGOING CHANGE.

Y
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I1.

STEPS NECESSARY TO IMPLEMENT THE PSPA

THE CONTRACTUAL STRUCTURE IS PREDICATED ON THE COMPLETION OF

CONNECTION AGREEMENTS AND/ OR TRANSMISSION SERVICE AGREEMENTS.

A. AMONG OTHER MATTERS, THESE CONTRACTS MUST ADDRESS THE PROCUREMENT OF AND
PAYMENT FOR ANCILLARY SERVICES.

SINCE NO SINGLE GENERATOR CAN NECESSARILY SUPPLY INCREMENTS ABOVE THE

CONTRACTED AMOUNT, GRIDCO NEEDS TO DEVELOP A METHODOLOGY BY WHICH

THEY SUPPLY AND PRICE POSITIVE DEVIATIONS FROM BILATERAL CONTRACTED

AMOUNTS.

A. GRIDCO NEEDS TO FACILITATE SETTLEMENT FOR CUSTOMERS WHO USE MORE THAN THEIR
BILATERAL CONTRACT AMOUNT.

I ARE INCENTIVES NECESSARY TO ENCOURAGE CUSTOMERS TO ENTER INTO THE APPROPRIATE LEVEL
OF BILATERAL COVERAGE?

. ARE INCENTIVES NECESSARY TO ENCOURAGE CUSTOMERS TO FOLLOW THEIR CONTRACTS?
B. PRICING AND SETTLEMENT PROCEDURES AND RULES DEVELOPED BY GRIDCO SHOULD BE

CONSISTENT WITH PHYSICAL OPERATIONS IN BALANCING SUPPLY AND DEMAND AND
MAINTAINING RELIABILITY.

Y
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. THE BASIC STRUCTURE OF THE NEW
PSPA WILL BE THAT OF A
CONTRACT FOR DIFFERENCE (CFD)

A.

HOw WILL IT WORK?

. VRA WILL MAKE AVAILABLE
ENERGY AT THE GENERATOR BUS.

II. PRICE IS DETERMINED BY TARIFF
FORMULA.

Il. QUANTITY OF KWH AND DURATION OF
THE SUPPLY AGREEMENT ARE BOTH
NEGOTIATED.

. QUANTITY CAN INCREASE OVER
THE LIFE OF THE CONTRACT
DELIVERY POINT WILL BE AT THE
GENERATOR BUS.

THE COMMODITY BEING CONTRACTED
FOR IS THE CAPACITY TO PRODUCE
THE CONTRACTED AMOUNT OF
ELECTRICITY IN KWH.

POSITIVE DEVIATIONS FROM THE
CONTRACT AMOUNT WILL BE
CHARGED THE “SPOT PRICE”

MW

60

55

' BASIC STRUCTURE OF THE VRA POWER SUPPLY PURCHASE

AGREEMENT - QUANTITY

50

I I I LENGTH
1 YEAR 3 YEARS 5 YEARS

Y
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NEXT STEPS

VRA HAS PROVIDED A WHITE PAPER AND A DRAFT PSPA FOR YOUR
REVIEW AND COMMENTS.

WE WELCOME AND ENCOURAGE ANY AND ALL COMMENTS...OUR GOAL
IS TO MEET THE NEEDS OF OUR CUSTOMERS WHILE OPERATING

EFFICIENTLY AND RELIABLY WITHIN THE FRAMEWORK CREATED BY THE
GOVERNMENT.

COMMENTS OR QUESTIONS ON EITHER THE WHITE PAPER OR THE
DRAFT PSPA ARE DUE BY SEPTEMBER 7, 2012

PLEASE SEND YOUR COMMENTS TO:
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