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New England Capacity

New England Dispatch Zones

1. Northwest Vermont
2. Vermont

R Generation
5. Maine

8 Bengor Hyero = 30,000 MW of installed capacity
(29k summer, 31k winter)
= 1,500 MW summer & 1,000 MW of
obligated imports (mostly Canadian hydro)

8. Western MA
10. Central MA,
d 11. North Shore
12.Boston Demand Response
14. Lower SEMA

" Wh ool Samferd = 2,700 MW of Demand Response (DR)
[ 5\ v 17. Norther CT Includes passive demand resources

9. Springfield, MA

18. Eastern CT
19. Rhode Island 1. Northwest Vermont = 6 MW

2. Vermont = 4 MW
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Presenter
Presentation Notes
Demand response assets are (DRAs, <5MW) can combine and become a DRR provided they are in the same dispatch Zone
Price Responsive Demand (PRD)


New England Demand

ISO New England's

WEATHER FORECAST:

Warmer than average

SUMMER PEAK
DEMAND FORECAST:

20,129 MW

(with temperaturas
of about 90°F)

EXTREME SUMMER PEAK
DEMAND FORECAST:

28,120 MW

(with an extended heat
wave of about 34°F)

LAST SUMMER'S
PEAK DEMAND:

23,968 MW

fJune 13, 2017, with
temperatures of about 91°F)

ALL-TIME HIGHEST
SUMMER PEAK DEMAND:

28130 MW

{set on August 2, 2008, after a
prolonged heat wave)

Peak Demand vs. Annual Energy Use on New England Power System
As of August, 30, 2018
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I System Peak® —8—Annual Energy Use (Net Energy for Load)***
“The sum of merered ge and d  less pumped storage . Srarving with full
rarket integration of demand resgome on jure 1, 2018, this totsl ab udes the grossed value,

“~Annul peak, a5 of B30/10, Values are preleninany and subject to sdjustment.

“++Net energy For oad INEL) is the tots! tof ty in New England and imported
from other regions during the year 1o satrsfy all rnldrnnhL commercal, snd Inchrsiol cuscorner demand,

Seavaron: 1500 Mew Brggland, Spoconl Seals goce 1980 Report (RGI0VE), Hourly Seal Time Syxtem Demond Report (001E), and
Annuial Generation and Load Dota for 150 NE and the $ix Mew England States Report (8/18/17)



Presenter
Presentation Notes
ISO-NE peak winter: January 15, 2004 - 22,818MW
All time peak: August 2, 2006 – 28,130MW


New England Reserves

. . . Inused . Unused e
Operating Reserve is capacity above what - — i
. . ) g TMOR g TMOR g
is required to balance real-time system e il e { g | o
| & E| & E| &
demand. & s{ Load ® { toaa 5 21 Load

Operating Reserves:
Generation
* Ten-Minute Spinning Reserve (TMSR)
*  Ten-Minute Non-Spinning Reserve (TMNSR)

Enough reserves to cover:
* 100% of the first contingency
* 50% of the second contingency

*  Thirty-Minute Operating Reserve (TMOR) PR - .
Demand N N |
« Dispatchable Asset Related Demand (DARD) £l 5 . m I

» Demand Response Resource (DRR) £ 5 § 5 { I

s E Load 17 E Load |
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Presenter
Presentation Notes
Illustration shows a snapshot of time with required TMSR and TMOR, the loss of a generator and subsequent change in Operating Reserve, eventually slow ramping units cannot maintain the full Operating Reserve, this leads to a Capacity Deficiency


Capacity Deficiency

ISG Naw England Operating Procedure No. 8
ting Reserve and Regulati

Effective Date: Septembser 21, 217

HEFERENCES:

Her® tandard BAL-001
eal Power Balancing Coatrol Perisrmance

Demttance Contol Pemmance
MHereast Power Coordinating Councl Inc., Dinecioey 5, Reserve

150 Hew England Operating Procedure Mo, 4 - Action During a Cacacity Defickncy
oP.4)

gland Opmialing T Acion In An Frsmrg 7

rgland Opmiatng "
Generators, Demand Fesources. Asset Felated Demands and Alermative
Technciogy Regulaton Resowses (OF.14]

TS0 biew Eagland Operating Procedere 1o, 23 . Generater Resource Auding
10P-23)

5 ngland - IS0 nglal . Maskets and Seraces Tarifl
Snchon | Ganaral Teer arsd Contions (Tarf], Sechon [)

50 Pwr England - 150 New Enghand Inc. Transmession, Maskats and Services Tarl
Desgn

Section lil, 150 hew England Market Rule 1 - Standard Market
Maret Fooke 1)

ygler MnED)

BAL0Z-

IV. SHORTAGE OF OPERATING RESERVE

Normally, Operating Reserve will be provided to prescribed levels of
Synchronized and Non-synchronized reserve from within the New England
RCA/BAA. If available capability is insufficient to provide adequate Operating
Reserve, ISO will implement the various Actions of ISO New England Operating
Procedure No. 4 - Action During a Capacity Deficiency (OP-4), as appropriate to
maintain Operating Reserve Requirements. During shortages of Operating
Reserve, Thirty-Minute Reserve shall be re-dispatched to maintain Ten-Minute
Reserve at the prescribed value.

If ISO is arranging to purchase available emergency capacity and energy, or
energy only, in accordance with OP-4, and a shortage of Ten-Minute Reserve is

Hard Copy |Is Uncontrolled
Revision 11, Effective Date: September 21, 2017 Page 9 of 11

ISO-NE PUBLIC

1S0O Mew England Operating Procedures OP-8 - Operating Reserve and Regulation



Presenter
Presentation Notes
Winter outlook released November of 2017 – resources adequate, identifies if large generator outages and NG constrains may lead to emergency procedures


Operating Procedure No. 4

Action During A Capacity Deficiency

1SO Naw England Operating Procedurss  OP-4 - Action During A Gapacity Deficisncy

150 New England Operating Procedure No. 4 -
Action During A Capacity Deficiency

Effective Date: June 1, 2018

REFERENCES:
NERG Reliability Standard EOP-01 1 - Emergency Operstions
NERC Reliability Standard GOM-002 - Opersting Persannel Communications

Protocals

NPGC Direstory #2 Emergency Operstions
NPCC Directory #5 Reserve
ISO New England Inc. Transmissian, Markets and Services Tarff Section Il IS0
New England Market Rule 1 - Standard Market Design (Markt Rule 1)
150 New England Gperating Procedure No. 7 - Astian in en Emergency (OP-7)
150 New England Gperating Procedure No. 8- Operating Reserve and Regulstion

IS0 New Englnd Cperating Procedure Ne. 9 - Scheduling and Dispateh of Extemel
“Transactions (OP-8)

IS0 New England Cperating Procedure Me. 14 - Technicsl Requirements for
Genarstors, Demand Response Resources, Asset Related Demands and
Altemative Technology Regulstion Rescurces (OP-14)

MasterlLacal Control Genter Procedure No. 2 - Abnormal Conditions Alert

(MLCe 2)

MasterlLocal Control Center Procedure No.13 - IS0 and LCC Communication
Practices (M/LCC 13)

CROP 10002 Implement Capacity Remesial Actions

Hard Capy Is Uncontrolled
Page 10§

ISO-NE PUBLIC

[y

Description

Implement Power Caution, allow the depletion of 30 minute reserves

MW Relief
Estimate

0/=600

Declare Energy Emergency Alert (EEA) Level 1

Voluntary load curtailment of MP facilities

40

Implement Power Watch

Schedule MP submitted Emergency Energy Transactions (EETs)

0-1,000

Implement 5% voltage reduction >10m

132

Request resources not subject to CSO to voluntarily provide energy

0-1,500

Implement 5% voltage reduction <10m

265

O |0 | N | |0 | B~ ]W]|DN

Transmission customer generation not contractually available to MP
Voluntary load curtailment by large industrial / commercial customers

=200

Radio & TV appeals for load curtailment, Power Warning, EEA Level 2

200

Emergency Actions 1Norma| Actions

11

Request New England state Governors to reinforce power warning appeals

100

Total relief range:

1942 - 4042




Monday, September 3, 2018
1530 A

Action 1
Action 2

This is  Gorden, Mike  at VELCO: A capacity deficiency has been declared. We are implementing IS0-NE Operating Frocedure #4, Action(s)

Implement Date: 09/03/2018 Cancellation Date: 09/03/2018
1S0-NE Notification (Time) VELCO Notification Time
- Stowe (5B} Lyndonuille (LED) Emergency
(Colchester] BED VEC Sw anton (SVE) Moatification Emai
. ACTION Il Canc Impl Canc Imp! Canc | Impl Canc Impl Canc mpl Cane Impl Cane Impl Cane
ACtIO n 3 Power 1 [09/02 1530 |00/02 2000|0903 1540 QU023 1046 DO/O3 1540 |00/D3 1048 PO/02 1541 PO/D3 1047 PO/D3 15641 P03 1047 f10/03 1544 |00J03 1047
- Caution
ACtIO n 4 2 [19/03 1530 |09/03 20000203 1540 [9/03 1946 DO/03 1540  |09/03 1840 DR/02 1541 POD3 1947 POMD3 1541 PR3 1847 09/03 1544 02003 12847
ACtIO n 5 Email all 3 [19/02 1800 09702 18570203 1801 [O/02 1354 DO/O3 1602 |00/D3 1855 PO/02 1602 PO/D3 1858 POD3 1606 POM3 1855 j19/03 1802 |00J03 1857
VELCO
associates
FPower Watch 4 [09/03 1800 )09/03 18570203 1801 [9/03 1354 DR/03 1602 |09/D3 1855 PR/02 1602 D903 1858 PO/D3 1606 |DRM3 1855 [19/03 1802 |02/03 1857

l I U D 5 [09/03 1800 |19/03 1857|0703 1801 [19/03 1354 PO/O3 1602 |09/D3 1855 PR/03 1602 PO/D3 1858 POMD3 1606 A3 1855 [19/03 1802 |02/03 1857

Action 3 - Cancelled s
Action 4 - Cancelled ) Confirma
Action 5 - Cancelled

b Confirma|

2000 g

Action 1 - Cancelled Wareing "'
Action 2 - Cancelled

"

* Action G requires a 5% Voltage Reduction requiring more than 10 minutes to Implement. COnfirmation is require from the VDUs upon completion.

** Action 8 requires a 5% Voltage Reduction attainable w ithin 10 minutes. Confirmation is required from the VDUs upon completion.




Monday, September 3, 2018

Over the course of the day the System PV20 flows (import) from Plattsburgh on September 3, 2018

experienced = 1650 MW of generation
outages/reductions 20

Approximately 15:15, the most significant o
generation loss of = 1050 MW occurred

Between 15:00 and 15:30, the ISO 0
committed = 600 MW of capacity resources

ISO then committed all remaining resources o
(=45 MW) that could assist in meeting the I
evening peak



Presenter
Presentation Notes
Two items of note that contributed to a Capacity Deficiency, the first was the generation loss throughout the day..


Monday, September 3, 2018

Load Forecast vs. Actual Load
———Load Forecast ——Actual Load
24000
2200 | Top 3 Labor Day Loads
20000 lveqr .| oms | ooma | oms ]
L 1] = e Ny
- [ 1230 12958 1545
3 1000 - CE | 120:0 12555 11122
4 [ 1= 12357 10507
& 16000 - CE 1:556 12325 10855
[ 7 12579 1143
100 [ 12555 13033 13461
[ 5 1783 12157
\_/ [ 1+ 15085 1270
12000 1 \/ [EO 16570 1444
[ 1705 17850 15677
L0000 [ s 18898 16759
1 2 3 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 [ 19583 19552 17723
Hour Ending [ - 15928 16566
[CON  2:25 20101 15350
[E 2:5:0 20386 15993
ep |
* |SO load forecast was 20,590 MW D ot e —
ues 0|
0 Actual peak load served was 22,956 MW [ f— -
ideri ~ (en |
o Considering DR, = 23,174 MW e — —
[ 15770 2 17082
[ 15604 1544
i P
» Temperature was hotter and more humid — — —

than forecasted (primary input for load
forecasts)



Presenter
Presentation Notes
The second contributing factor is the missed forecast.
Temperature was missed by approximately 3 degrees
Back-casted and still came up short


Fuel Diversity

HE 15 Fuel Diversity - September 3, 2018

il Uemand Response
0.19%

Renewable
48% Y

BNG [ LNG
mWind
W Kuclear
= Renewable
miydro
=il
Coal = Demand
= D Responss
Wind:
D.8B%

HE 16 Fuel Diversity - September 3, 2018

Demand Response
0.55%

G [ LNG
mWind

= Kuclear

= Renewable
miydro

u il

= Demand Respanss

1.07%

HE 17 Fuel Diversity - September 3, 2018

Demand Resporse
1.08%

NG [ NG
uWind
= Kuclear

Henewable
4.5%

m Henewable
 Hydro

=il

= Demand Respanse

0.10% Wind

1.14%

HE 18 Fuel Diversity - September 3, 2018

Demand Resporse
1.19%

G [ LNG
mWind

W Kuclear

= Renewable
miydro

=il

= Demand Respanss



Presenter
Presentation Notes
Note the increase in Oil, Coal, and Demand Response


Interchange

Total Interchange - September 3, 2018

—DA Schedule =——RT Schedule

0 T T T T I T
0:00 2:00 4:.00 6:00 8:.00 10:00 12:00 14:00 16:00 18:00 20000 22:00 0:00

500
1000 OP4
E -1500
g
%’: -2000
E_-zsm 1
<
%-3000 |
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* New Brunswick Power System Operator «  New York Independent System Operator:
0 16:20-17:14; 150 MW 0  17:00-17:30; 251 MW
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Presenter
Presentation Notes
Note the tie line schedule from day ahead to emergency EET indicating more than anticipated imports – this is NOT ACE


LMP

Preliminary LMP ($/MWh)

Preliminary LMP - September 3, 2018
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000 2:00 4:100 G000 8:00 10:00 12:00 14:00 16:00
Time

18:00 20000 22:00

Day-ahead Hub Hourly LMPs
o $21.34/MWh to $60.85/MWh
* Averaged $38.65/MWh

RT Hub LMPs
o $19.79/MWh to $2,677.05/MWh
» Averaged $262.61/MWh



Presenter
Presentation Notes
Note that the day-ahead market covers the majority of the load, it is uncommitted load that is subject to the volatile pricing


Pay-for-Performance

Under-performing resources Over-performing resources
penalized ($2,000/MWh) receive $2,000/MWh

This event = $37M This event = $36.1M

Performance payment rate is increasing
to 5,455/MWh over the next six years

This event estimated penalties and payments based on preliminary summary performed by ISO-NE -y
e SN




That was a 10,000 foot view of
the event, more information
can be found on the ISO-NE
website.
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