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B EE R HIZE=ZFERC BEBIRFE o ALl N 4fE -

HERZ ~ 4 1EH EE B IR 7% (Scheduling, System Control and Dispatch Service)
a5 78 A 7% (Regulation and Frequency Response Service)

BN 88 S £ AR 7% (Spinning Reserve)

7 BEEA=RIE(Supplement Reserve) EENE R e

Y EE 1 & BB I IR 7% (Voltage Support Service)

Z ERUEN IR #%(Black Start Capability Service) HIETH

5 BE A @Al #5 (Energy Imbalance Service)

BUEHIEX(4F18)R7%(Real Power Loss Service)
1%)%}%5 Q(Backup Su pp|y Service ) ERIHIR : FERC Order No. 888, p200, 204~205.
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iE R }W ﬂ%u meets demand every minute while

- =5 ,_ }W %'J load following ensures plants follow
1% iﬁ 3 _ ::: :aeynd in demand throughout

Frequency control ensures that the BPS is
synchronized and stabilized for normal
and contingency conditions. Frequency is
controlled in stages that range from
seconds (inertia) to hours (spinning -
reserves). AGC and operational flexibility Eﬁ 55,
of generation resources are critical to
maintain frequency control.

SRR LR HE
B EEEZEH
RiES

Short-run regulation ensures supply

S

Reserves are staggered by response time such that
there is backup generation for the grid at various
response times (seconds, minutes, tens of minutes)

E=EE

BEENE
IFRKEE

\ I

Voltage control is needed consistently
throughout the day. It is location-specific
and requires reactive power control from
reactive sources to maintain.

Cycles Seconds Minutes

Hours 1Day

BERRIR : REISHUS CONSULTING LLC, “Electricity Ancillary Services Primer,” August 2017.
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‘ Reserve

ESHEHEENon-event

i S B JEME R

Regulation Followin Eﬁ%%{ﬁﬁ;} ﬂ/lﬁéﬁ{Eﬂ;
Rgeserve Reserveg Co;;;r;gsg < I?er?frl\?g
fE1E E,HE’] e 13 [s2 P 3FE§7¢H#J§}:
7@%} _
BEBRERFER ZSHMAIRIRE
2H - BIRZAREEHRABITRE ﬁ E)Mfi%ﬁ::l:

ERIZRIR : E. Ela, M. Milligan, and B. Kirby, "Operating Reserves and Variable Generation,” August 2011.
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Market Response

Supplemental Operating Reserve ?‘ﬁ;EAE iii}

EERE |

Contingency /

R
v “
| \
i \
l"\é !
: \
/ “F-—Reserves 'Should" \ Reserves
, § beRestored \"Must" be
! Q‘ tRestored
Frequencﬁ; A \
Response i\ ll
I = gBB-‘- \
! 58 z‘,‘% 13 \
I \ \
; ]= ‘ T | I I T L
- 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Ref:

Minutes
E. Ela, M. Milligan, and B. Kirby, "Operating Reserves and Variable Generation,” Technical Report, National Renewable Energy Laboratory, August 2011.
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B IEEERCOTIRRMFB KRS r SEEWERF B m - WHEEERETS - BH
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Regulation

No Change

FFR
Responsive Reserve Service (RRS) = Triggered at 59.85 Hz and full response in 15 cycles
« Once deployed, sustain for up to 15 mins. Once recalled, restore within 15 mins

157 fo 687 MW

Fast Frequency Response (FFR) EEE )
PFR capable capacity reserved on generators or Controllable Load Resources

(CLR)
Minimum 1,150 MW must be provided by resources capable of PFR

Load Resources on UFR

Load Resources on UFR

Primary Frequency Response (PFR) « Triggered at 58.70 Hz and full response in 30 cycles
+  Sustain uniil recalled. Once recalled, restore within 3 hours
2,300 to 3,200 MW + Beyond the minimum PFR, up to 60% of total RRS can come from Load

Resources on UFR or FFR.

ERCOT Contingency Reserve Service
(ECRS) Generation

] *  Online or offline capacity that can be converted to energy within 10 minutes
10 minute ramp = Dispatched by SCED

Load Resources (UER not required)
Load Resources * Up to 50% of ECRS capacity can come from Load Resources with or without UFR
may or may not be on UFR «  Once deployed, must respond within 10 minutes. Restoration within 3 hours

No protocol changes.

Non-Spin *  Proposed methodology for Mon-Spin Reserve Service quantities in this framewark -

0 to 1,180 MW quan%es computed using 2018 A/S Methodology are reduced by ECRS

14
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DS3 SYSTEM SERVICES

The number and type of

SSRP

Voltage control Steady State
Reactive Power

Post-fault & inertial response

Frequency control (reserve)

System Services is
unique to the All-Island
system with no
international precedent.
The System Services
cover voltage control,

active and reactive

R i bili
amping capabilty e FPFAPR DRR power response after a

Synchronous [ FastPostFault By, o ic Reactive [l IR At

Inertial Responsel] AGVe Power Response response, frequency
y restoration and control

and ramping capabilities.

POR SOR TOR1

FFR
Primary Secondary
Fast Frequency Operating Operating

Response Reserve Reserve Reserve 1

RRS RRD RM1 RM3 RMS
2EZER : AFRY Replacement Replacement Ramping Margin | Ramping Margin ll Ramping Margin

Reserve

Reserve sync’ed desync’ed 1 hour 3 hour 8 hour
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