261017

26107
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California, New York, New England, New Zealand, England ~ Wales U

requlation reserve, spinning reserve, non-spinning reserve,
replacement reserve
(Ancillary serviec) [5]

SPD(Scheduling, Pricing, and Dispatch)
NZEM(New Zealand Electricity Market) [8]

1 43
43

1SO-New England NEPOOL  [17]
Hybrid dispatch [L1]

[41]
NEPOOL 7



1) Energy

2) Automatic Generation Control(AGC)

3) Ten Minute Spinning Reserve(TMSR)

4) Ten Minute Non-Spinning Reserve(TMNSR)
B) Thirty Minute Operating Reserve(TMOR)
6) Operable Capability
7) Installed Capability

2 1 [11,13]
real-time 1 5
[11-13]
1)
2)
3) AGC
4) TMSR AGC
) TMNSR
6) TMOR
TMNSR  TMOR BKOR6 bilateral long
term contract AGC  TMSR [12]
5 pre-dispatch
60 [11]

requlation reserveOVoltage support, frequency control  reactive power flow), replacement
reserve blackstart

real-time long-term

bilateral contract [14] (Spot market)



2.2

S A St RN

(AGC)
(Governor control)
(Contingency reserve)

System restart

10

System  restart

5

[22]



2.3

3 2 (Merit-Order-Based
dispatch) (Sequential dispatch)
(Joint  dispatch) ,

231

21

(Price taker)

Self
Schedule MW 1040 MW
100 MW
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1 2 3 1
MW SMWh MW  SMWh MW $§MWh MW  SIMWh (MW)

A 5 -2.3 ! 23 5 21 5 333 17

B 80 26 60 26 60 28 20 240 200

C n 20 5 2 5 A 10 240 100

D 00 24 60 2 60 2 0 112 50

E 200 =30 40 74 23 50 1B 280

F 0 24 27 UL 20 280 10
2.3.2 [29]

(Merit-order stack)
(Market participants)

(Stack)t

(Incremental cost curves)

(Stacked bid block)! 1 (Bid-price, SIMW)

21



My bidblock®  unit* m

<" bidblock ~ -1 unit md
S—' hidblock 2 unit m-2

S — bidblock i unit |

o bidblock 1 unit 2

Gmmmmnen bidblock 1  unit 3

emmemeen bidblock 1 unit 1
oMW Stack

2.1 stacked hid block

2.2
(Energy market cost - EMC)
(Ancillary service market cost - ASMC)

( EMC) (Energy clearing
price - ECP) MWh



(Ancillary service clearing price - ASCP) MW

22
A B C D : F
(MWH) 2 @ 10 58 80 &0
(MW) 0 0 0 50 X 0
(EMC) $3063.50
(ASMC)  $12250
(ECP) $24/MWh
(ASCP) SL33IMW
22
D E D
518 MW 50 MW
D 520 MW
(2 :

233 [29]



2.3

2.3
A B c
(Mwh) 17 143 100
(MW) 0 0 0
EMC $3410.50 ASMC
ECP $28/MWh ASCP

234 [25]

D
410
50

Hl

E
230
50
$1225
$1.33IMW

2.1

80

3



24

EMC
ECP

requirements®

2.2

(MWh)
(MW)

24

2.3

A

12

5
$3174.50
$26/MWh

(ASCP)

14

(Constrained optimization®

B C D : F
B W0 402 5
20 0 5 5 20
ASMC $183.30
ASCP $433IMW
(ECP)

ALagrange multiplier)®

(System  constraint



$26/MWh

2.3

( 133MW)
$28/MWh)
)
$3174.5 + $183.30 = $3357.8
$3410.5 + $122.5 = $3533

24

($4.33/1

)

5
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