
April 25, 2017 

The Honorable Chair and Members 
of the Hawai 'i Public Utilities Commission 

Kekuanaoa Building, 1st Floor 
465 South King Street 
Honolulu, Hawai 'i 96813 

Dear Commissioners: 

FILED 
2811 APR- 25' ~ 2= 32 

~UBLIC UTILLTIES
COMMIS$'ION

Subject: Docket No. 2011-0206 
Reliability Standards Working Group 
Monthly Report 

Pursuant to Ordering Paragraph 3 of the Commission's Order No. 30371, filed on 
May 4, 2012, in the above subject proceeding, enclosed as Exhibit A is the Hawaiian Electric 
Companies'1 monthly report for March 2017 on ( 1) system frequency control performance 
during month; (2) significant system events during month; and (3) curtailment of non
dispatchable renewable resources. 

In addition, an electronic copy of each report is also included with this filing. These files 
are voluminous, and therefore, the Companies are providing a compact disc ("CD") containing 
the electronic files to both the Commission and the Consumer Advocate. Copies of the CD will 
be available to any Party to this proceeding. Interested Parties should email Marisa Chun at 
marisa.chun@hawaiianelectric.com to request a copy. 

If you have any questions on this matter, please contact Marisa Chun at (808) 543-4723. 

Sincerely, 

~o ✓ Daniel G. Brown 
Manager 
Regulatory Non-Rate Proceedings 

Enclosure 

c: Service List 

1 Hawaiian Electric Company, Inc., Hawai 'i Electric Light Company, Inc., and Maui Electric Company, Limited are 
collectively referred to as the "Hawaiian Electric Companies" or "Companies". 
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The Commission's Order No. 30371 (Docket No 2011-0206-Relating To Various Matters 
in RSWG Process), filed May 4, 2012, ordered the following information for each island 
grid: 

(1) System frequency control performance during month: 
a) Frequency duration plot based on the highest resolution SCADA data available 

for the month detailing how many seconds each power system operated at 
frequencies above 60 hertz and at frequencies below 60 Hz. 

b) · Tabulation of the number, magnitude and duration of frequency excursions (high 
and low) outside normal frequency control range (59.95 to 60.05 Hz). 

The following provides information with respect to items la) through lb)- (all statements are 
current as of the month ending March 31, 2017): 

la) Frequency duration plot based on the highest resolution SCADA data available for 
the month detailing how many seconds each power system operated at frequencies above 
60 hertz and at frequencies below 60 Hz: 

The frequency duration plots for Hawaiian Electric, Maui Electric (Maui Division) and Hawai ' i 
Electric Light based on two-second data are provided in Attachment 1, and the enclosed Excel 
files. Refer to the electronic files for the individual data points because the information is 
voluminous and does not translate well to a hard copy. 

lb) Tabulation of the number, magnitude and duration offrequency excursions (high 
and low) outside normal frequency control range (59.95 to 60.05 Hz): 

Tabulation of the number, magnitude and duration of frequency excursions outside of the 
frequency range of 59.95 Hz to 60.05 Hz for Hawaiian Electric, Maui Electric (Maui Division) 
and Hawai'i Electric Light are provided in Attachment 2, and the enclosed Excel files. Refer to 
the electronic files for the individual data points because the information is voluminous and does 
not translate well to a hard copy. 

(2) Significant system events during month: 
a) Tabulation of contingency reserve activations including date and time, MW 

magnitude, duration, and triggering event. 
b) Tabulation of under frequency load shed activations including date and time, 

triggering frequency, MW magnitude, duration, and triggering event. 
c) Tabulation of demand response activations for system events, including date and 

time, MW magnitude, duration, and triggering event, ( excluding demand response 
utilization for unit commitment deferral or system operations economics.) 

The following provides information with respect to items 2a) through 2c) - (all statements are 
current as of the month ending March 31, 2017): 

2a) Tabulation of contingency reserve activations including date and time, MW 
magnitude, duration, and triggering event: 
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Hawaiian Electric's contingency reserve activations are provided in Attachment 3. 
Maui Electric and Hawai 'i Electric Light do not operate with contingency reserve requirements. 

2b) Tabulation of under frequency load shed activations including date and time, 
triggering frequency, MW magnitude, duration, and triggering event: 

Maui Electric' s under frequency load shed activations is provided in Attachment 4. Hawaiian 
Electric and Hawai 'i Electric Light did not have any under frequency load shed activations for 
the month of March. 

2c) Tabulation of demand response activations for system events, including date and 
time, MW magnitude, duration, and triggering event, (excluding demand response 
utilization for unit commitment deferral or system operations economics.) 

Hawaiian Electric's demand response activations for system events are provided in Attachment 5. 
Hawai 'i Electric Light currently does not have a demand response program. Maui Electric has 
implemented the Fast Demand Response pilot program on a limited basis. Hawai 'i Electric 
Light plans to use the findings of Maui Electric' s pilot program to help in the evaluation and 
development of future demand response programs. Maui Electric executes a weekly testing 
protocol which measures customer participation. This program is not currently used in response 
to actual system events. 

(3) Curtailment of non-dispatchable renewable resources: 
(a) Tabulation of each curtailment event for each resource including the starting date 

and time, duration, megawatt hours curtailed, peak MW curtailed, and reason for 
curtailment. 

(b) Total MWh of non-dispatchable renewable resources curtailed for the month. 

The following provides information with respect to items 3a) through 3b) - (all statements are 
current as of the month ending March 31, 2017): 

3a) Tabulation of each curtailment event for each resource including the starting date 
and time, duration, megawatt hours curtailed, peak MW curtailed, and reason for 
curtailment: 

The tabulation of each curtailment event for each resource is provided in Attachment 6. 

3b) Total MWh of non-dispatchable renewable resources curtailed for the month: 

Curtailed MWH from non-dispatchable resources are difficult to determine due to the variability 
of the resource during curtailment periods. In some cases, the curtailed MWH estimates were 
provided by the IPPs under curtailment. The Hawaiian Electric Companies do not make any 
representations as to the accuracy of the curtailed MWH. The estimated MWH of non
dispatchable resources curtailed for the month are provided in Attachment 6, corresponding to 
each curtailment event. 
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Hawaiian Electric Frequency Excursion Statistics 

March 2017 

Data Rounded to the nearest <59.95 Hz >60.05 Hz 

Number of Excursions 671 876 

Maximum Durat ion (sec) 534 494 

Maximum Deviation (Hz) 59.004 60.309 

Total Duration of Excursions (sec) 8888 7404 

DOCKET NO. 201 1-0206 
ORDER NO. 30371 9.C.(1)(b) 

ATTACHMENT 2 
PAGE 1 OF 3 



Maui Electric Frequency Excursion Statist ics 

March 2017 

<59.95 Hz >60.05 Hz 

Number of Excursions 4169 3887 

Maximum Durat ion (sec) 1670 2568 

Maximum Deviation (Hz) 58.4986 60.2079 

Total Duration of Excursions (sec) 25900 32220 

DOCKET NO. 201 1-0206 
ORDER NO. 30371 9.C.(1)(b) 

ATTACHMENT 2 
PAGE 2 OF 3 



Hawai' i Electric Light Frequency Excursion Stat istics 

March 2017 

<59.95 Hz >60.05 Hz 

Number of Excursions 5497 1085 

Maximum Durat ion (sec) 182 136 

Maximum Deviation (Hz) 59.545 60.267 

Total Duration of Excursions (sec) 30196 5736 

DOCKET NO. 201 1-0206 
ORDER NO. 30371 9.C.(1)(b) 

ATTACHMENT 2 
PAGE 3 OF 3 



DOCKET NO. 201 1-0206 
ORDER NO. 30371 I.C.(2)(a) 

ATTACHMENT 3 
PAGE 1 OF 1 

HAWAIIAN ELECTRIC COMPANY, INC. 
CONTINGENCY RESERVE ACTIVATION EVENTS 

MARCH2017 

Event 
# Date& Time 

P1ior to 
Event 

Frequency (Hz) 

Nadir Tl'igger 

Spinning 
Reserve 
Shortfall 

(MW) 
Duration 

(HH:MM) Desniption 

l 03/24/17 16:58 60.00 59.49 NA -22.00 0:16 
KPLP CTI tripped offline while generating ~ 74 MW. 
W9 and Wl0 called online for spinning reseive. 

2 03/24/17 23:52 59.99 59.85 NA -9.00 0:03 
KPLP Steam unit tripped offline while generating~ 17 
MW. 

3 03/25/17 12:35 59.94 59.70 NA -5.00 0:05 K4 tripped offline while generating ~30 MW. 



Frequency (Hz) 
Prior to Levels UFLS Load Shed Duration 

Event # IR # Island Date & Time Event Nadir Occurred (MW) (HH:MM) Description 

A frequency depression of 58.49 Hz occurred when 

generator M19 at Maalaea Power Plant tripped off line 

3/2/2017 58.9, 58.7, due a flashover on the 69kV side of the ge nerator ste p-

1 218 Maui 4:02 PM 60.04 58.49 58.5 30.83 5:42 up transformer because of a lightning arrestor failing. 

MAUI ELECTRIC COMPANY, LI MITED 

UNDERFREQUENCY LOADSHEDDING EVENTS 
March 2017 

DOCKET NO. 201 1-0206 
ORDER NO. 30371 I.C.(2)(8 ) 

ATTACHMENT 4 
PAGE 1 OF 1 



DOCKET NO. 2011-0206 
ORDER NO. 30371 I.C.(2)(c) 

ATTACHMENT 5 
PAGE 1 OF 1 

HAWAIIAN ELECTRIC COMPANY, INC. 

DEMAND RESPONSE EVENTS 

MARCH2017 

Frequency (Hz) 
Load 

Prior to Shed Duration 
Event# Date & Time Event Nadir Trigge1· (MW) (HH:Mi\11) Desuiption 

l 03/24/17 17:00 60.00 59.49 59.7 NA 0:02 
KPLP CTl tripped offline while generating ~74 MW. 
RDLC and CIDLC activated. 

2 03/25/17 12:36 59.94 59.70 59.7 NA 0:02 
K4 tripped offi.ine while generating ~30 MW. RDLC 
activated. 



DOCKET NO. 2011-0206 
ORDER NO. 30371 I.C.(3)(a)&(b) 

ATTACHMENT 6 
PAGE 1 OF 6 

Hawaiian E ectric Curtai ment Report Marc h 2017 

Estimated 

MW output MWhof 

MW output after curtailed 

Curtailment prior to start curtailment energy during 

Start Date/Time 

03/01/17 10:48 

03/03/17 07:05 

03/03/17 18:15 

03/07/17 06:41 
03/07/17 06:39 

03/07/17 15:48 

03/07/17 15:58 

03/08/17 07:07 

03/08/17 07:09 

03/08/17 15:45 
03/08/17 15:49 

03/09/17 05:30 

03/09/17 05:33 

03/09/17 06:47 
03/09/17 06:50 

03/09/17 15:47 

03/09/17 15:49 

03/11/17 20:41 

03/11/17 20:42 

03/14/17 06:16 
03/14/17 18:20 

03/16/17 05:48 

03/16/17 05:50 

03/16/17 18:22 

03/16/17 18:25 

03/18/17 07:46 

03/18/17 07:51 

03/18/17 07:51 

03/18/17 16:17 

03/18/17 16:17 
03/20/17 05:46 

03/20/17 05:50 

03/20/17 07:07 

03/20/17 14:32 

03/20/17 14:41 

03/22/17 07:05 

03/22/17 12:48 

03/22/17 12:53 

03/25/17 06:32 

03/25/17 06:38 
03/25/17 16:39 

03/25/17 16:42 

03/28/17 06:21 

03/28/17 06:24 

Set Point 

0.0 

0.0 

0.0 

o.o 
0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0 .0 

0.0 

0 .0 

of curtailment 

8.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.10 

2.00 

3.50 
2.80 

0.00 

1.80 

0.00 

0.00 

0.80 

0.20 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

1.90 

0.00 

0.00 

1.20 

7.20 
4.10 

0.00 

0.50 

14.00 

3.20 

0.00 

27.50 

3.30 

10.00 

0.00 
16.00 

9.00 

7.40 

4.00 

End Date/Time 

03/01/17 11:02 

03/03/17 08:05 

03/03/17 18:47 

03/07/17 07:29 
03/07/17 07:21 

03/07/1717:11 

03/07/1717:16 

03/08/17 08:10 

03/08/17 08:13 

03/08/1716:19 
03/08/1716:21 

03/09/17 06:15 

03/09/17 06:17 

03/09/17 08:39 
03/09/ 17 08:41 

03/09/1715:59 

03/09/17 16:01 

03/11/17 20:49 

03/12/17 09:27 

03/14/17 07:40 
03/14/17 19:12 

03/16/17 06:16 

03/16/17 06:17 

03/16/17 18:42 

03/16/17 18:45 

03/18/17 17:42 

03/18/17 11:49 

03/18/1711:51 

03/18/17 17:39 

03/18/17 17:39 
03/20/17 06:44 

03/20/17 06:47 

03/20/17 07:55 

03/20/1715:43 
03/20/1715:45 

03/22/17 08:07 

03/22/17 15:45 

03/22/1715:19 

03/25/17 07:43 

03/25/17 07:45 
03/25/17 17:16 

03/25/17 17:17 

03/28/17 19:34 

03/28/17 19:37 

released 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

event (1) ............................................

IPP 

Waianae 

KREP 

KREP 

Waianae 

Aloha 

Waianae 

Aloha 

Makai 

KWF 

Makai 
KWF 

Makai 

KWF 

Waianae 

Aloha 

Makai 

KWF 

Aloha 

Waianae 

KREP 
KREP 

KWF 

Makai 

KWF 

Makai 

KWF 

Makai 

Mauka 

Makai 

Mauka 
KWF 

Makai 

KLS2 

KWF 

Makai 

Waianae 

Waianae 

Aloha 

KWF 

Makai 
KWF 

Makai 

KWF 

Makai 

Reason for Curtailment 

System constra ints 

System constraints 

System constraints 

Svstem constraints 

System constraints 

Svstem constraints 

System constraints 

Svstem constra ints 

System constraints 

Svstem constra ints
System constraints 

System constraints 

System constraints 

ISVstem constra ints 

System constraints 

Svstem constraints 

System constra ints 

Svstem constraints 

System constraints 

Svstem constraints 
system constraints 

Svstem constraints 

System constraints 

System constra ints 

System constraints 

System constra ints 

System constraints 

ISvstem constraints 

System const raints 

Svstem constra ints 

System constra ints 

Svstem constraints 

System constra ints 

lsvstem constraints 
System constraints 

Svstem constraints 

System constra ints 

System constraints 

System constraints 

System constraints 

System constraints 

System constra ints 

System constraints 

ISVstem constraints 

Aloha = Aloha Solar PV Farm 

KLS2 = Kalaeloa Solar 2 PV Farm 

KREP = Kalaeloa Renewable Energy Park 

KWF = Kahuku Wind Farm 

Makai = Kawailoa Makai Wind Farm 

Mauka = Kawailoa Mauka Wind Farm 

North = Waihonu North PV Farm 

South = Waihonu South PV Farm 

Waianae = Waianae Solar PV Farm 

(1) The estimated MWh of energy curtailed during the event is supplied by Kahuku Wind Farm and/or Kawailoa Wind Farm, and HECO d oes not make any representatior 

as to its accuracy. 

• Data has not been provided by IPP. 



Slart Dateand Time !Mation IP P Curtailed Estmated Curt.ailed MWI-I Pe.akMWCi.rlliled Reasons forCurtaAnent 
311/2017 12:55 0:01 KWPII 0.001 20.702 
3/1/2017 14:02 
3/1!2017 14:04 

0:01 
0:05 

BS250 
BS250 

Data is not avaiable Data is notavailable ,~-
Data is not available Data is notavallable """"-3/112017 14:04 Oc04 KWPII 0.036 20.080 Ove<,;,_ 

3/1/2017 14:26 0:06 88250 Data is not avaiable Data is notavailable ,~-
3/1/2017 14:27 0:05 KWPII 0.084 20.6 14 Ove<,;,~ 

3/1/2017 14:37 0:01 BS250 Data is not avaiable Data is notavailable ,~~v 

3/1/2017 18:45 0:01 BS250 Data is not ava iable Data is notavailable °""'5•-v 
3/1/2017 19:47 0:02 BS250 Data is not available Data is not.wailable °""'5•-v 
3/1'2017 19:.ffl 0:01 KWPII 0.032 15.103 °"""3/1'2017 19:50 0:01 BS250 Data is not avaiable Data is notavailable ,~-v 
3/1f2Cl1719:50 0:01 KWPII 0.01 1 15.088 
3/1/2017 20:06 0'21 KWPII 1.471 19.39Q °""'5•-
3/2/2017 1:00 0:06 KWPII 0216 19.112 

3/2/2017 11:05 0:05 BS250 Data is not available Data is notavadable °"""3/2/2017 11:06 0:11 KWPII 0.519 11.8 10 °"""3l2/2017 11:55 0:01 AWE 0.000 0.007 °"""3.'2/201712:0Q 0:01 BS250 Data is not available Data is not,a,.,ailable 
3/2/2017 12:17 0:08 BS250 Data is not available Data is notavailable °"""3l2/2017 12:18 0:06 KWPII 0.256 10.073 
3/2/20-17 12:23 
3/2/2017 12:31 

0:01 
0:05 

AWE 
BS250 

0.000 0.003 
Data is not available Data is notavailable °"""' ~ 3i2/201712:32 

3/2/201712:3{1 
0:03 
0:11 

KWPII 
BS2,0 

0.092 8.400 
Data is not available Data is no1avaiiable °"""'~ 3i2/2017 12:41 0:08 KWPII 0.255 11.038 

3i2/2017 13:34 0:01 BS250 Data is not available Data is notavailable ,~-
3/2/20"17 13:41 0:01 BS250 Data is not available Data is nolavaibble ,_ 
3/2/2017 23:31 

31312017 ~58 
0:01 
0:01 

KWP 
KWP 

0.000 0.010 ""-'"-
0.000 0.001 °"""'~ 

3/3/2017 12:30 0:0 1 KWP 0.000 0.001 C~ •-V 

314120171 1:15 0:05 BS250 Data is not available Data is notavailable Ove,su~v 
3/4l2017 11:16 
3/4l2017 11:21 

Oc04 
0:11 

KWPII 
BS250 

0.070 6.0 15 '~•-v 
Data is not available Data is nolavailable =-3/4/2017 11:21 0:10 KWPII 0.350 8.729 

3/4/2017 12:02 0:01 BS250 Oat.a is not available Data is notavalable Ove,su~v 
314/20-17 12:06 0:0Q BS250 Da.t.a is not available Data is notavailable Ove<su 
31412()17 12:07 0:08 KWPII 0.242 10.124 °""'5•-
315/2017~3Q 0:01 KWP 0.000 0.004 °"""3/6t2017 17:57 0:01 KWP 0.000 0.001 

3/8/2017 14:11 0:03 KWPII 0.073 18.562 °"""31812Cl17 20:33 0:01 KWP 0.000 0.004 °"""3181'2.017 22:43 0'18 KWPII 0. 146 18.808 °"""3/8J2017 23:08 0:03 KWPII 0.008 13.207 
31812017 23:12 Oc05 KWPII 0.128 16.212 

3111/201715:27 
31131'2.017 12:34 

0:01 
0:01 

KWP 
AWE 

0.000 0.002 °"""0.000 0.003 =~ 
3113/2017 12:37 
3113/2017 14:22 

0:01 
0:01 

AWE 
KWP 

0.000 0.003 Ove<su 
0.000 0.001 =~ 

31131'2.017 17:25 
3113/2017 20:48 
3/14/2017 2:14 
3/1512017 1:27 
3/1612017 2:37 

0:01 
0:01 
Oc05 
0:01 
0:01 

KWP 
KWP 

BS250 
KWP 
AWE 

0.000 0.001 Ove<su 
0.000 0.007 =~ 

Oat.a is not available Data is not available =~ 
0.000 0.005 =~ 
0.000 0.003 =~ 

3/1612017 2:53 0:01 AWE 0.000 0.003 0veosu-v 
311612017 8:45 0:01 AWE 0.000 0.013 Ove,su~v 

3116/2017 19:58 
3117/2017 10:30 

0:01 
0:01 

AWE 
KWP 

0.000 0.010 Qve<su=v 
0.000 0.001 =-3118/2017 11:13 

3118/201711:17 
0:03 
0:03 

KWPII 
KWPII 

0.036 6.323 Ove<su 
0.013 6.585 =-

3118/2017 11:23 
3118/201713:21 

0:01 
0:01 

KWPII 
KWP 

0.012 5.351 Ove<su 
0.000 0.001 =-3118/2017 21:22 0:01 KWP 0.000 0.021 Ove<su 

311W'2.017 9:20 0:01 AWE 0.000 0.007 °""""311W'2.0179:26 0:01 AWE 0.000 0.020 °""""311W'2.0179:33 0:01 AWE 0.000 0. 003 °"""" 311Q/20179:35 0:01 AWE 0.000 0.013 °""""3119/2017 10:52 0:19 88250 Oa&a is not available Data is not avaiab&e °""""3119/2017 10:52 Oc04 KWPII 0. 105 13.272 °""""3119/2017 10:57 0:01 KWPII 0.014 13.018 °""""3119/2017 10:59 0:11 KWPII 0.275 13.419 °""""3119/2017 11:15 
3119/2017 11:15 

0:01 
0:01 

88250 
KWPII 

Dasa is not available Data is not available °""""0.015 10.QQ7 """""-3119/2017 13:55 
3119/2017 13:55 
311912017 14:18 
3119/2017 14:21 
3119/2017 14:21 
3119/2017 14:23 
3119/2017 14:27 
3119/2017 17:01 
311912017 21:36 

0:18 
0:18 
0:02 
om 
0:01 
0:02 
0:01 
0:01 
0:02 

88250 
KWPII 
8 S2,0 
88250 
KWPII 
KWPII 
KWPII 
KWP 

KWPII 

Daia is not available Data is not avaiabfe °""""0.378 
Oala is not available 

12.599 °""""-Data is not avaiable °""""~ 
Data is not available Data i:s not available °""""-0.025 

0.036 
11.266 """""-

0.014 
11.no °""""-11.628 °""""-0.000 

0.000 
0.001 °""""-14.518 °""""-311912017 23:21 

3120/2017 0:37 
0:01 
4:40 

AWE 
KWPII 

0.000 
38.002 

0.020 °""""19.21 1 °""""-N 
3120f2017 9:07 0:04 88250 Dalla is not available Data is not available °"""'"3120/2017 9:24 0:02 88250 Dala is not available Data is not available °""""-3120/2017 Q:27 0:02 88250 Data is not available Data is not available °"""'"3120/20179:30 0:15 88250 Data is not available Data i:s not avai lable °"""'"3120/2017 9:30 0:05 KWPII 0.049 19 .204 °""""3120/2017 9:42 0:03 KWPII 0.007 19. 172 °"""" 3120/2017 9:47 3:08 KWPII 23.860 19.200 °""""312Cll2017 13:28 0:02 88250 Dala is not available Data is not av ailable °""""3/20/2017 13:28 0:02 KWPII 0.040 16.868 °""""3/20/2017 13:31 0:02 88250 Dala is not available Data i:s not avai lable °"""'" 3/20/2017 13:31 0:01 KWPII 0.009 17.219 °""""3/2Clf2017 14:10 

3/20l2017 14:28 
0:04 
0:07 

88250 
88250 

Data is not available Data is not av ailable °"""'"Daia. is not available Data is not available °"""'"~ 
3/20/2017 14:28 
3120f2017 14:38 
3/20/2017 14:38 
3l20/2017 14:42 
3120f2017 14:4.2 
3/2Clf2017 16:22 
312(112017 16:23 
3/20/2017 16:54 
3/20/2017 16:54 
3/20/2017 16:55 

0:08 
0:03 
0:03 
0:02 
0:0 1 
0:03 
0:01 
0:11 
0:02 
0:03 

KWPII 
88250 
KWPII 
88250 
KWPII 
88250 
KWPII 
88250 
KWPII 
AWE 

0.115 18
Data is not available 

.793 °""""Data is not available °""""-0.038 18-005 °""""~ 
Data is not available Data i:s not available °"""'"-0.002 19 .055 °""""~ 
Data is not available Data is notavai lable °"""'"-N 

0.019 8.564 °""""mN 
Data is not available Data is not available °"""'"mN 

0.017 1.915 °""""-N 
0.079 18-277 °"""" 
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Slart Dateand Time !Mation IP P Curtailed Estmated Curt.ailed MWI-I Pe.ak MWCi.rlliled Reasons forCurtaAnent 
3J20'2017 16:59 0:06 AWE 0. 174 18.570 
3l20l2017 16:50 

3121/2017 0:10 
3121/2017 1:07 

0:05 
0:01 
4:07 

KWPII 
KWPII 
KWPII 

0.041 3.323 ,~-
0.006 17. 

20.706 17.7 14 
529 """"-Ove<,;,_ 

3/21/2017 2:55 0:0, AWE 0.000 0.003 ,~-
3121/2017 !Y-22 
3/21/2017 9:26 

1:37 
0:05 

KWPII 
BS250 

8.805 17.7 14 °""'5•-· 
Data rs not available Data is notavailable ,~~-

3/21/2017 9:27 0:02 KWPII 0.016 11.256 °""'5•-· 
3121/2017 9:32 0:01 BS250 Data is not available Data is notavailabie °""'5•-· 
3121/2017 9:32 
3/21/2017 9:34 
31'22J2[)17 0:04 

0:01 
0:08 

0:03 

KWPII 
BS250 
KWPII 

0.013 g_
Data is not available 

gsg °""" Data 15 notavaibble ,~--
0.004 17.700 

312212[)17 0:31 1:36 KWPII 21.f,67 19.178 °""'5•-
312212017 2::12 1:16 KWPII 15. 162 19.156 
3/22J2017 2:58 
3/22/2017 3:~ 

0:15 
2:21 

AWE 
KWPII 

0.502 
22sn 

17.807 °""" 19.054 °""" 312212017 7:50 0:05 BS250 Data is not available Data is notavai.1able °""" 3/22J2017 7:5Q 0:06 AWE 0.239 20.953 
3'22r.2017 23:53 0:02 BS250 Data is not available Data is not available Ove<,;u 

3124'2017 11 :46 0:02 BS250 Data is not available Data is notavailable Ove<,;u 

3124'2017 11:47 
3124/2017 11:49 

0:01 
0cOO 

AWE 
BS250 

0.002 17.380 
Data is not available Data is no1avadable =~ 

3124/2017 1 1:49 
3/251'2[)17 5:08 

0cOO 
1:58 

AWE 
KWPII 

0.336 ,e.no 
20.827 20.659 Ove<,;,_ 

312512Dt7 7:37 0 :14 KWPII 1.003 19.395 
312512[)17 8:12 1:38 KWPII 14.669 20.00Q ,~-

3125/2017 14:25 
3125/2017 20:37 

3/26/'2017 0:05 
3126/2[)17 0:3Q 
3/26/'2017 1:40 
3/26/'2017 3:52 
312612017 7:38 

1:51 
0:50 
0:32 
0:21 
1:3Q 
2:25 
0:13 

KWPII 
KWPII 
KWPII 
KWPII 
KWPII 
KWPII 
KWPII 

12.003 20.007 ,_ 
20.512 ,.,.,_.,,_3.473 

8.711 20.676 Ove<,;,-
4.330 20.64Q ,- ·-· 

23.806 20.708 °""'5•~-
31.408 20.708 ,-·-· 

0.784 20.708 Ove<,;,--. 
312612017 7:57 0:23 KWPII 1.496 20.706 

3126/2017 11:38 0:15 KWPII 0.653 10.405 °""'5•- · 
312fV2017 1-1 :57 0:12 KWPII 0.3511 7.108 °""" 3126'.2017 12:11 2:46 KWPII 47.009 20.382 , - ,-
3126/2017 12:15 2:11 AWE 18.657 21.000 °""" 3126/2017 12:28 0c08 KWP 0.201 17.024 
3126/2017 14:59 1:15 KWPII 15.682 20.542 °""" 3128/2017 10:00 023 KWP 6.383 17.024 Ove<,;u 

3128/2017 10:23 0:.02 BS250 Data is not available Data is not avaiable Ove<,;u 

3128/2017 10:23 0:.01 AWE 0.020 16.593 Ove<,;u 

3128/2017 10:28 0:.01 BS250 Data is not available Data is notavailable Ove<,;u 

3/2W2017 3:00 
3130/2017 13:10 

1:16 
0:01 

KWPII 

KWPII 

11.911 16.807 Ove<,;u 

0.001 3.793 = ~ 
313IY2017 14:23 
313ll'2017 14:36 

0:11 
0:.03 

KWPII 

KWPII 

0.689 17.618 Ove<,;u 

0.075 14.Q71 =~ 
3f3IY2017 22:20 
3f3Dl2017 22:20 
3130/2017 22:26 

0c08 
0<J4 
0:02 

BS250 
KWPII 
KWPII 

Data is not available Data is notavaiable Ove<,;u 

0.045 14.415 =~ 
0.042 13.735 =~ 

3/3112017 4:55 0:13 KWP 11 0.568 12.eog =~ 
Notes: 
- Cc.at.ailment fa- Kaheawa Wnd Power-("KWP'}, Makila H)d'oelec:tric ("Ml-r), AAAAA Renl-A-Space Maui LTD r 5A"). Bioreal Sow-, U..C ("BS•). Auwahi Wald Energy C-AWE"). Kaheawa Wnd Powel- II ( '1<WPlr-) Biofeal Solar 250. Ll.C 
rss.250") may now be conlrc(led by Maui B edric's Autt>matic Generation Control System ("AGC•) or a Maui Electricoperator~ w rtailment irrit. The AGC cutai1mentc:onlrd automancalycalwlates the amcu,tdMaximi.m 
/IJlowable Variable Generation ("MAVG•) that Maui Electriccan accept into the Maui system, based on the system w rrent available variable generation ( "'CAVG"~ regdaling n!5ef'o'e down requirement("RRD~). and available regulating 
reserve down("ARROj. Thus, theAGC MAVG - calculated is equal &oCAVG less (RRDR less ARRO). Additionaly. theAGC curtailment contzd allows theMaui BectricoperatortoenteranAGCMAVG value. TheAGC<Utailment 
control w.il ~ the JesserdlheAGC MAVG - calctJated and AGC MAVG- entered valuesin the control logic. 

- The Eslimated Ct.ltailed MWH and Pe-ak MW OJrtailed ~ cak:ulated with irmmalion . ed bv AWE. KWP, and KWPII. Maui B eciricdoes not make am, sentation as to ftsa 
- The data to calculate the Estimated Ci..naied MWH and PeakMW Curtailed is not 5A. BS. BS 250a Y-t. 
- Cutailment s sent to 5A. BS. or BS250 durina nOlttime hours a,e oot recordedas curtailmentevents because no en ' aenerationis ibleduina thattime. 
- Thecunailment reasons havebeen m<Xified lo . s constraints, and facil ltY ested, to oontinuitvwith HPUC Docket No. 2013-0141 fu<HECO anies metrics. 
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Start Date and Time Duration IPPCurtailed Estimated MWh Curtailed Peak MWCurtailed Reasons for Curtailment 
3/4/2017 10:02 0:02 LSR Data isnot available Data is not available OvefSunnru 

3/4/2017 10:05 0:01 LSR Data is not available Data is not available Ove-rsu niv 

3/4/2017 10:07 0:04 LSR Data isnot available Data isnot available Oversupply 
3/4/2017 10:13 0:02 LSR Data isnot available Data is not available Oversupply 
3/4/2017 10:45 0:02 LSR Data isnot available Data isnot available Oversupv1v 
3/4/2017 10:48 0:01 LSR Data isnot available Data isnot available Oversunnru 
3/4/2017 10:50 0:02 LSR Data isnot available Data isnot available Oversupply 
3/4/2017 10:53 0:03 LSR Data is not available Data isnot available 0""'1!Upply 
3/4/2017 10:58 0:03 LSR Data is not available Data isnot available Oversunnru 
3/4/2017 11:03 0:10 LSR Data isnot available Data isnot available Oversunnlv 
3/4/2017 11:16 0:03 LSR Data is not available Data is not available Oversupply 
3/4/2017 11:22 0:01 LSR Data isnot available Data is not available Oversupply 
3/4/2017 11:27 0:06 LSR Data isnot available Data isnot available Oversu rnv 
3/4/2017 11 :34 0:02 LSR Data isnot available Data is not available Oversuool 
3/4/2017 11:40 0:01 LSR Data isnot available Data is not available Oversupply 
3/4/2017 11 :42 0:02 LSR Data is not available Data isnot available 0""'1!upply 
3/4/201711 :56 0:01 LSR Data isnot available Data isnot available Oversuoolv 
3/4/2017 12:00 0:01 LSR Data is not available Data isnot available Oversuoolv 
3/4/2017 12:22 0:02 LSR Data isnot available Data isnot available Oversupply 
3/4/2017 12:42 0:01 LSR Data is not available Data isnot available Oversupply 
3/4/2017 12:46 0:01 LSR Data isnot available Data isnot available Oversunnlv 
3/4/2017 12:58 0:03 LSR Data isnot available Data is not available Oversu rnv 
3/4/2017 13:02 0:02 LSR Data is not available Data isnot available Oversupply 
3/4/2017 13:08 0:01 LSR Data is not available Data isnot available Oversupply 
3/4/2017 13:11 0:01 LSR Data isnot available Data is not available Oversuool 
3/4/2017 13:18 0:03 LSR Data isnot available Data is not available Oversurv,,iv 
3/4/2017 13:23 0:03 LSR Data isnot available Data isnot available Oversupply 
3/4/2017 13:27 0:01 LSR Data isnot available Data isnot available Oversupply 
3/4/2017 13:30 0:02 LSR Data isnot available Data isnot available Oversuoolv 
3/4/2017 13:34 0:01 LSR Data is not available Data isnot available Oversu niv 
3/4/2017 13:44 0:01 LSR Data is not available Data isnot available Oversupply 
3/4/2017 13:48 0:01 LSR Data is not available Data isnot available 0""'1!Upply 
3/4/2017 13:50 0:01 LSR Data is not available Data isnot available Oversu rnv 
3/4/2017 14:33 0:04 LSR Data is not available Data isnot available Oversu.......iv 
3/4/2017 14:40 0:02 LSR Data is not available Data is not available Oversupply 
3/4/2017 14:57 0:01 LSR Data isnot available Data is not available Oversupply 
3/4/2017 15:01 0:01 LSR Data isnot available Data is not available OversunnlV 

3/512017 7:12 0:23 LSR Data isnot available Data is not available Oversunniv 
3/5/2017 13:49 0:06 LSR Data is not available Data is not available Oversupply 
3/5/2017 13:58 0:01 LSR Data isnot available Data is not available Oversupply 

3/612017 8:20 0:04 LSR Data is not available Data isnot available Oversu niv 
3/612017 8:27 0:18 LSR Data isnot available Data isnot available Oversuoo1v 

3/6/201711 :31 0:04 LSR Data isnot available Data is not available Oversupply 
3/6/2017 11 :37 0:29 LSR Data isnot available Data isnot available Oversupply 
3/6/2017 12:09 0:01 LSR Data is not available Data is not available Oversunniv 
3/6/2017 12:11 1:23 LSR Data isnot available Data isnot available Oversunniv 
3/6/2017 13:37 0:09 LSR Data is not available Data is not available Oversupply 
3/6/2017 13:53 0:11 LSR Data is not available Data isnot available Oversupply 
3/6/2017 14 :07 0:01 LSR Data isnot available Data isnot available Oversunniv 
3/6/2017 14:12 0:04 LSR Data isnot available Data is not available Oversuoolv 

3{7/2017 7:05 0:55 LSR Data isnot available Data is not available Oversupply 
3(7/2017 8:10 0:11 LSR Data isnot available Data isnot available Oversupply 
3(7/2017 8:23 0:06 LSR Data isnot available Data isnot available Oversuool 
3/812017 7:00 3:44 LSR Data isnot available Data is not available Oversuoolv 

3/8/2017 10:47 0:10 LSR Data is not available Data isnot available Oversupply 
3/8/2017 11 :07 0:59 LSR Data isnot available Data isnot available Ove<supply 
3/8/2017 12:08 0:03 LSR Data isnot available Data isnot available Oversuoolv 

3/912017 8:15 2:45 LSR Data is not available Data isnot available Oversunniv 
3/9/2017 11 :01 1:17 LSR Data is not available Data is not available Oversupply 
3/10/2017 8:31 1:06 LSR Data is not available Data is not available Ovef'Supply 
3/10/2017 9:42 1:16 LSR Data isnot available Data is not available Oversu lllv 

3/10/2017 10:59 0:52 LSR Data isnot available Data is not available Oversunnl<u 
3/10/2017 13:52 0:49 LSR Data isnot available Data isnot available Ove<supply 

3/11/2017 9:14 0:24 LSR Data isnot available Data is not available Ove<supply 
3/11/2017 9:39 0:01 LSR Data is not available Data isnot available Oversunnr" 

3/11/201710:19 0:06 LSR Data is not available Data isnot available Oversunnrv 
3/11/2017 10:28 0:01 LSR Data isnot available Data isnot available Oversupply 
3/11/201710:30 0:07 LSR Data isnot available Data is not available Oversupply 
3/11/2017 10:39 0:02 LSR Data isnot available Data isnot available Oversunnlv 
3/11/2017 10:44 0:23 LSR Data is not available Data isnot available Oversu rllv 
3/11/2017 11:09 0:01 LSR Data is not available Data is not available Oversupply 
3/11/2017 11:13 0:01 LSR Data is not available Data is not available Oversupply 
3/11/2017 11:18 0:02 LSR Data is not available Data isnot available Oversunniu 
3/11/201711 :23 0:03 LSR Data is not available Data isnot available Oversunnr" 
3/11/201711 :34 0:09 LSR Data isnot available Data is not available Oversupply 
3/11/201711 :45 0:10 LSR Data is not available Data isnot available Oversupply 
3/11/2017 12:01 0:39 LSR Data is not available Data is not available Oversunnrv 
3/11/2017 12:43 0:01 LSR Data is not available Data is not available Oversunnlv 
3/11/2017 12:47 0:01 LSR Data isnot available Data isnot available Oversupply 
3/11/2017 12:53 0:05 LSR Data is not available Data is not available Over.1upply 
3/11/2017 13:00 0:04 LSR Data isnot available Data isnot available Oversu rllv 
3/11/2017 13:09 0:02 LSR Data isnot available Data is not available Oversunnr" 
3/11/2017 13:17 0:01 LSR Data is not available Data is not available Oversupply 
3/11/2017 13:20 0:01 LSR Data is not available Data is not available Oversupply 
3/11/2017 13:24 0:24 LSR Data is not available Data is not available Ovef'Sunn1<u 
3/11/2017 13:54 0:01 LSR Data isnot available Data is not available Oversunnrv 
3/11/2017 13:56 0:02 LSR Data is not available Data isnot available Oversupply 
3/11/2017 14 :00 0:02 LSR Data is not available Data isnot available Ove<supply 
3/11/2017 14:04 0:01 LSR Data isnot available Data is not available Oversu lllv 
3/11/2017 14:08 0:01 LSR Data isnot available Data isnot available OversuPPl'v 
3/11/2017 14:12 0:09 LSR Data isnot available Data isnot available Oversupply 
3/11/2017 14:24 0:02 LSR Data isnot available Data is not available Oversupply 
3/11/2017 14:29 0:03 LSR Data isnot available Data is not available Oversu~ " 
3/11/2017 14:33 0:11 LSR Data isnot available Data isnot available Oversunrvv 
3/11/2017 14:46 0:21 LSR Data is not available Data isnot available Oversupply 
3/21/2017 11:05 0:48 LSR Data is not available Data is not available Oversupply 
3/21/2017 19:04 0:56 LSR Data isnot available Data isnot available Oversunnrv 
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Start Date and Time Duration IPPCurtailed Estimated MWh Curtailed Peak MWCurtailed Reasons for Curtailment 
3123/2017 7:12 0:07 LSR Data isnot available Data is not available OvefSunnru 

3123/2017 7:47 0:59 LSR Data is not available Data is not available Ove-rsu niv 

3123/2017 8:50 0:04 LSR Data isnot available Data isnot available Oversupply 
3123/2017 9:01 0:06 LSR Data isnot available Data is not available Oversupply 
3123/2017 9:10 1:49 LSR Data isnot available Data isnot available Oversupv1v 

3123/2017 11:03 1:07 LSR Data isnot available Data isnot available Oversunnru 
3123/2017 12:26 0:12 LSR Data is not available Data isnot available Oversupply 
3123/2017 12:42 0:30 LSR Data is not available Data isnot available 0""'1!Upply 
3123/2017 13:13 0:36 LSR Data is not available Data isnot available Oversunnru 
3123/2017 14:16 0:14 LSR Data isnot available Data isnot available Oversunnlv 
3/23/2017 15:30 0:01 LSR Data is not available Data is not available Oversupply 
3/2412017 17:18 0:01 LSR Data isnot available Data is not available Oversupply 

312912017 6:42 1:59 LSR Data isnot available Data isnot available Oversu rnv 
312912017 8:42 0:05 LSR Data isnot available Data is not available Oversuool 
31291201 7 9:40 0:04 LSR Data isnot available Data is not available Oversupply 
312912017 9:50 0:07 LSR Data is not available Data isnot available 0""'1!upply 
312912017 9:58 0:06 LSR Data isnot available Data isnot available Oversuoolv 

3/2912017 10:14 0:01 LSR Data is not available Data isnot available Oversuoolv 
312912017 10:22 0:02 LSR Data isnot available Data isnot available Oversupply 
312912017 10:29 0:04 LSR Data is not available Data isnot available Oversupply 
312912017 10:34 0:01 LSR Data isnot available Data isnot available Oversunnlv 
312912017 10:39 0:22 LSR Data isnot available Data is not available Oversu rnv 
312912017 11 :05 0:30 LSR Data is not available Data isnot available Oversupply 
3/2912017 12:13 0:33 LSR Data is not available Data isnot available Oversupply 
3/2912017 12:47 0:06 LSR Data isnot available Data is not available Oversuool 
3/3112017 13:33 0:03 LSR Data isnot available Data is not available Oversurv,,iv 
3/3112017 13:37 0:01 LSR Data isnot available Data isnot available Oversupply 
3/3112017 13:40 0:07 LSR Data isnot available Data isnot available Oversupply 
3/3112017 13:49 0:09 LSR Data isnot available Data isnot available Oversuoolv 
3/3112017 14:00 0:03 LSR Data is not available Data isnot available Oversu niv 
3/3112017 14:07 0:03 LSR Data is not available Data isnot available Oversupply 

Notes: 

on June 27, 2ou, Maui Electric notified lSRthatalthough LSR has notoperatedin compliancewith t he revised ramp m e of 360kW/minute, Maui Electric wouldconditionalty allow lSR toope.rate attheaJlowedcapacityof1.2 MW while the Maui 

Electric-LaBai Diesel OMratorwas in thecont rol room. 

LSR possibleoutput data is not availa~ e. Therefore, Maui Electric assumes LSRis curtaitedifthe lSR cumilment set point is lessthan 1,200 kW and lSR' s output is within so kW of the curtailment set point. 

Thecumilment reasons have been modified to...,.....,,...n1v =stemcoostniints and facilitv reauested toorovidecontinuitv with HPUC Docket No. 2013-0141 OecouOOne:for HEOO comoaniesmetrics. 
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Start Date/Time 
MW Output 

Prior to Start of 
Curtailment 

End Date/Time 

MW Output 
After 

Curtailment 

Released1 

IPP Reason for Curtailment 

03/08/17 08:18 0.3MW 03/08/17 16:06 0.1 MW TGUHl1 System constraint 
03/08/17 14:42 6.1 MW 03/08/17 14:43 5.8MW Tawhiri System constraint 
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1 Tue MW output values are taken soon after cUiiaihnent is released by Hawai' i Electric Light and may not reflect their 
full output depending on ramp rate for the facility. Tue wind farms generally rettm1 inlmediately to full available levels, 
whereas PGV and Wailuku may take longer to return to scheduled or full available output levels. 
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