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DISCLAIMER: The information contained in this document is based on the available electricity
spot market data. The same information is subject to change as updated figures come in. As
such, the PEMC does not make any representation or warranty as to the completeness of this
information. The PEMC likewise accepts no responsibility or liability whatsoever for any loss or
cost incurred by a reader arising from, or in relation to, any conclusion or assumption derived
from the information found herein.
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EXECUTIVE SUMMARY

This monthly report assesses the results of the WESM operation for the November 2018 billing
period (26 October to 25 November 2018) and how the market performed compared with the
previous month and year. The market prices averaged at PhP3,324/MWh this month, a
decrease by 13 percent from previous month’s PhP3,819/MWh following the wider supply
margin observed this month. However, when this is compared to last year's November billing
month, there is a slight increase of 0.8 percent from PhP3,298/MWh.

The WESM registered capacity remained at 18,882 MW by the end of November. Of said
registered capacity, about 68 percent or an average of 12,911 MW was offered in the market
during the month. Outage capacity (10 percent) posted a lower average this month at 1,914
MW from 2,456 MW in the previous month. This was mainly due to the resumption of operations
of coal plants particularly Sual CFTPP unit 1 (with plant capacity of 647 MW), Pagbilao CFTPP
units 1 and 2 (382 MW) and Masinloc CFTPP unit 1 (315 MW). Meanwhile, 13 percent was
attributable to capacity not offered in the market that averaged at 2,378 MW, likewise showing
an increase from last month’s 1,992 MW. On the other hand, preferential and non-scheduled
capacities averaged 1,500 MW, comprising about 8 percent of the total registered capacity.
Lastly, an average of 300 MW or about 1.6 percent of the registered capacity was attributed to
the capacity designation of Malaya TPP as Must Run Unit (MRU), in cases of supply shortfall
and to address system security. Taking into account security limits and ramp rates, effective
supply was lower this month by 1.2 percent at an average of 13,002 MW from previous month’s
13,160 MW.

On the other hand, system demand recorded an average of 9,658 MW this month, 4.5 percent
lower than previous month’s 10,119 MW due to the lower temperatures and higher level of
precipitation in November than October. The reserve schedule averaged at 1,071 MW.
Consequently, the demand plus reserve schedule averaged at 10,729 MW, demonstrating a
4.2 percent decrease from last month’s 11,196 MW.

Driven by the higher rate of decrease in demand, the supply margin was observed wider this
month at 2,273 MW (15.8 percent) coming from previous month’s 1,963 MW. Furthermore, this
was also wider by 29.9 percent when compared with last year’'s supply margin of 1,750 MW.

San Miguel Corporation (SMC), Aboitiz Power (AP), First Gen Corporation (FGC) and Power
Sector Asset and Liabilities Management (PSALM) continued to dominate the market with a
combined market share of 71.1 percent based on registered capacity during the November
billing month. SMC held the top spot at 23.8 percent followed by AP (20.9 percent), FGC (15.2
percent) and PSALM (11.2 percent).

Correspondingly, the Herfindahl-Hirschman Index (HHI) calculated based on offered capacity
by major participants' grouping indicated a moderately concentrated market for 453 trading
intervals (61 percent) of the time and concentrated market for the remaining 291 trading
intervals (39 percent) during the November billing month.
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MONTHLY MARKET ASSESSMENT REPORT

This monthly report assesses the results of the WESM operation for the November 2018 billing
period (26 October to 25 November 2018) and how the market performed compared with the
previous month and year.

I. Capacity Profile

The WESM registered capacity remained at 18,882 MW by the end of the November billing
month. Of the total registered capacity, about 68 percent or an average of 12,790 MW (previous
month’s 12,911 MW) was offered in the market during the month. Outage capacity (10 percent)
posted a lower average this month at 1,914 MW from 2,456 MW in the previous month.
Meanwhile, capacity not offered (13 percent) in the market increased from previous month’s
average at 1,992 MW to current month’s 2,378 MW.

On the other hand, preferential® and non-scheduled capacities averaged 1,500 MW,
comprising about 8 percent of the total registered capacity. Lastly, an average of 300 MW or
about 1.6 percent of the WESM registered capacity was attributed to the capacity designation
of Malaya TPP as Must Run Unit (MRU), in cases of supply shortfall and to address system
security.

Figure 1. Capacity Profile (Ex-ante), November 2018
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Table 1. Capacity Profile (Ex-ante), November 2018, October 2018 and November 2017

November 2018 October 2018 November 2017 9% Y-on-Y Change
(In MwW) (In MW) (In MW) % M-on-M Change (Nov 2017 - Nov
Avg MW % of Avg MW % of Avg MW %of |(Oct2018 - Nov 2018) 2018)
RegCap RegCap RegCap
Registered Capacity (end of month) 18,882 18,377 0.0 27
Offered Capacity 12,790 68 12,911 68 11,694 64 (0.9) 9.4
Qutage Capacity 1.914 10 2.456 13 2.589 14 (22.1) (26.1)
Capacity Not Offered 2,378 13 1,992 11 1,995 11 19.4 19.2
Malaya Capacity for MRU 300 1.6 300 0.1 590 3 0.0 (49.1)
Preferential and Non-Scheduled Capacity | 1.500 8 1.500 8 1.407 8 0.0 6.6

! Preferential capacity refers to the combined registered capacities of priority dispatch and must dispatch generating units.
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II. Power Plant Outages
A. Outage Capacity by Plant Type

System-wide outage capacity averaged at 1,914 MW this month, lower by 22.1 percent from
previous month’s 2,456 MW. This decrease was driven by the lower outage capacity involving
coal plants from 1,055 MW in October to 552 MW this month attributable to the resumption of
operations of Sual CFTPP unit 1 (647 MW) on 26 October from its planned outage since 31
August and Malaya TPP unit 1 on 23 October from its forced outage since 3 September.

Despite the decreases in their month-on-month averages, coal and oil-based plants accounted
for the highest portion of outage capacity at 29 percent and 28 percent, respectively. This
month’s outage capacity from coal plants was mainly attributable to the maintenance outage
of Sual CFTPP unit 2 (647 MW) from 16 November and SLTEC CFTPP unit 2 (122.9 MW)
since 18 June. Meanwhile, oil-based plants’ outage capacity was attributable to the forced
outage of Malaya TPP unit 2 (350 MW) since 19 May. These plants have not resumed
operations until the end of the billing month.

Geothermal plants likewise recorded a lower outage capacity averaging at 399 MW (previous
month’s 450 MW) mainly related to the forced outage of units of Tiwi GPP A (59 MW) and
Makban GPP A (63 MW) on top of the deactivated shutdown of Makban GPP C (55 MW) and
Tiwi GPP B (44 MW). It was noted that one unit of Makban GPP C (55 MW) resumed its
operations on 1 November from its forced outage since 12 March 2017.

Meanwhile, natural gas plants observed a higher outage capacity this month which averaged
at 219 MW from a mere 19 MW in October. Noted this month were the outages of llijan NGPP
Block A (190 MW) from 5 November until the end of the biling month as well as the
maintenance outages of San Lorenzo NGPP unit 2 (261.8 MW) from 27 October to 8 November
and San Lorenzo NGPP unit 1 (264.8 MW) from 27 October to 7 November.

Similarly, hydro plants recorded an increase in its average outage capacity from previous
month’s 164 MW to current month’s 200 MW related to the planned outages of Kalayaan PSPP
units 1, 2, and 3 during the month.

Year-on-year, this month’s outage was 26.1 percent at an average of 1,915 MW lower
compared to previous year’s average at 2,589 MW.

Provided in Appendix A is the list of major plant outages.
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Figure 2. Plant Outage Capacity (by Plant Type), November 2018
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Table 2. Outage Summary (Ex-ante), November 2018, October 2018 and November 2017

November 2018 October 2018 November 2017 % M-on-M Change % Y-on-Y Change
Resource Type (In MW) (In MW) (In MW) (Oct 2018 - Nov 2018) (Nov 2017 - Nov 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg

Coal 1,023 123 552 1,611 770 1,055 | 2,713 232 1644 | (365) | (84.0) | @77 | 623 | (4700 | (66.9)
Natural Gas 974 0 219 266 0 19 862 0 334 266.8 10354 | 13.0 (34.3)
Geothermal 482 328 399 530 386 450 533 258 338 (9.1) (1500 | @14 (9.7) 27.2 18.2
Hydro 444 50 200 472 50 164 459 0 92 (5.8) 0.0 221 (3.3) 116.5
Oil Based 661 381 545 859 520 769 494 4 182 23.0) | (267 | (29.1) 338 | 89714 | 199.4
TOTAL 2,657 1,202 1,914 | 2,964 1,912 2,456 | 4,004 1,042 2589 | (10.4) | (37.1) | (221) | 338) 15.4 (26.1)

B. Outage Capacity by Category

Majority of the outages this month were due to forced outages, accounting for about 49 percent
of the outage capacity at 949 MW. This, however, was a 29.5 percent decline from last month’s
1,367 MW. Major coal plants that were on short-duration forced outages in November were
Pagbilao CFTPP units 1 and 2, Masinloc CFTPP unit 1 and natural gas plant San Lorenzo
NGPP units 1 and 2, Sta. Rita NGPP units 1 and 2 while SMC unit 1 (150 MW) was on forced
outage started on 18 November and SLTEC CFTPP unit 2 (122.9 MW) on 18 June 2018,
respectively. Oil-based plants Malaya TPP unit 2 (350 MW) was still on its forced outage that
started on 19 May 2018.

Planned outage capacity was also lower this month, averaging at 367 MW from the 780 MW
in October. This decrease was driven by the lower outage capacity involving coal plants from
1,055 MW in October to 552 MW this month attributable to the resumption of operations of
Sual CFTPP unit 1 (647 MW) on 26 October 2018 from its planned outage since 31 August
2018. Also, Limay CCGT unit 3 (60 MW) resumed its operation on 11 November from its
planned outage since 22 June and TMO DPP unit 4 (46.8 MW) on 05 November from its forced
outage since 25 October. Notwithstanding, a considerable 19 percent of the total outage
capacity was attributable to planned outages, mainly due to Sta. Rita NGPP unit 4 (264 MW),
Kalayaan HEP units 1, 2, 3 and 4 (180 MW each), San Roque HEP unit 3 (145 MW), Kepco
Salcon CFTPP unit 1 (103 MW), Makban GPP unit 4 (63 MW), Angat HEP unit 3 (50 MW),
Leyte GPP Unit 3 (36 MW), Botocan HEP units 1 and 2 (10 MW).

Maintenance outage capacity averaged at 510 MW, likewise recording an increase from 239
MW in the previous month. This was mainly due to the maintenance outages recorded by coal
plant Sual CFTPP unit 2 (with plant capacity of 647 MW) started on 16 November and San
Lorenzo NGPP units 1 and 2 (264.8 MW and 261.8 MW) started on 27 October to 07 November
2018, respectively.
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Meanwhile, outage capacity related to deactivated shutdown remained at an average of 99
MW, attributable to the long-standing deactivating shutdown involving geothermal plants
Makban GPP unit C (55 MW) and Tiwi GPP unit B (43.7 MW).

Figure 3. Plant Outage Capacity (by Outage Category), November 2018
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Table 3. Outage Summary, by Outage Category, November 2018 and October 2018

November 2018 October 2018 % M-on-M Change % Y-on-Y Change
Resource Type (In MW) (In MW) (Oct 2018 - Nov 2018) (Nov 2017 - Nov 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Planned 854 207 367 807 757 780 58 (72.7) (52.9) (19.1) 16.2 (45.0)
Maintenance 768 85 510 585 60 239 31.3 417 1136 (11.3) (15.0) 74.4
Forced 1,513 708 949 1,762 945 1,346 (14.1) (25.1) (29.5) (41.8) 835 (38.2)
Deactivated Shutdown 99 99 99 99 99 99 0.0 0.0 (0.0) 0.0 0.0 0.0

C. Outage Factor

10.3 percent of the total registered capacity went on outage in the November billing month, a
decrease from last month’s 13.2 percent and last year's 14.3 percent. Oil-based plants (23.4
percent), geothermal plants (23.2 percent) and hydro plants (7.9 percent) demonstrated the
highest outage factors in November, while biomass and coal plants contributed 9.8 percent
and 7.3 percent, respectively, to the total outage factor during the month.

Meanwhile, consistent with the discussions above, outage factor by category showed that
forced outage capacity continued to be the main driver for most of the outages in the current
month, recording an outage factor of 5.1 percent. This is attributable to the high forced outage
factor of oil-based plants at 15.8 percent and geothermal plants at 15.4 percent. Maintenance
outage factor came next at 2.7 percent, with oil based plants recording the highest planned
outage factor at 4.5 percent. Planned outage factor was posted at 1.9 percent this month, while
outage factor related to deactivated shutdown remained at 0.5 percent.
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Figure 4. Outage Factor (by Plant Type), November 2018, October 2018, November 2017
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Figure 5. Outage Factor (by Outage Type), November 2018, October 2018, November
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Table 4. Outage Factor, November 2018, October 2018, November 2017
Total Outage Factor Forced Outage Factor Maintenance Outage Factor Planned Outage Factor DIS Qutage Factor
Plant Type| Hov 2018 | Oct 2018 | Nov 2017 | Hov 2018 | Oct 2018 | Nov 2017 | Nov 2018 | Oct 2018 | Nov 2017 | Nov 2018 | Oct 2018 | Nov 2017 | Nov 2018 | Oct 2018 | Nov 2017
BAT 0 0 1] 0 0 1] 0 0 1] 0 0 1] 0 0 1]
BIOF 9.8 6.8 5.5 8.4 6.2 21 1.4 0.6 0.8 0 0 25 0 0
COAL 7.3 13.9 235 37 36 17.7 25 18 0.9 1.1 8.5 4.9 0 ] 1]
GEQ 232 254 19 15.4 18.2 97 0.8 1 26 1.4 0.6 1.1 55 55 5.6
HYD 7.9 6.7 37 0.6 37 0.9 0.1 0.5 1.6 7.2 25 1.3 0 1] 1]
MATG 6.6 0.6 10.2 0.4 05 0.1 6.2 01 25 0 0 76 0 0 0
QIL 234 332 78 15.8 276 41 4.5 3 27 32 26 1 0 0 0
SOLR 0.1 09 04 0.1 02 04 0 07 1] 0 0 1] 0 0 1]
WIND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 10.3 13.2 14.3 51 7.2 8.4 2.9 1.3 1.6 1.9 41 3.7 0.5 0.5 0.5

lll. Demand and Supply Situation

System demand? posted a 4.5 percent decrease this month to an average of 9,658 MW from
previous month’s 10,119 MW brought about by the lower temperatures and observance of
holidays from 1 and 2 November. Weekly average system demand ranged from 9,055 MW (29

2 Demand is equal to the total scheduled MW of all load resources in Luzon and Visayas plus losses.

26 October to 25 November 2018 Monthly Market Assessment Highlights
(MAG-MMAR-2018-11)

Page 5



Oct to 4 Nov) to 9,964 MW (12 to 18 Nov). Year-on-year, this year’s average demand was 6.5
percent higher than previous year’s 9,066 MW.

For this period, the reserve schedule averaged at 1,071 MW. Consequently, the demand plus
reserve schedule averaged at 10,729 MW, demonstrating a 4.2 percent decrease from last
month’s 11,196 MW and 7.4 percent increase from last year’s 9,993 MW.

Average effective supply?® likewise observed a 1.2 percent decrease this month at 13,002 MW
from previous month’s 13,160 MW attributable to the lower level of capacity offered in the
market . Weekly average effective supply ranged from 12,808 MW (26 to 28 October) up to
13,320 MW (12 to 18 November). Similar with the year-on-year comparison of average
demand, this year’s average effective supply was higher than previous year’s 11,743 MW.

Driven by the higher rate of decrease in demand, supply margin* increased by 15.8 percent
this month at 2,273 MW coming from previous month’s 1,963 MW. On a similar note, this
month’s average supply margin was higher when compared to previous year’s 1,750 MW.

Figure 6. Demand and Effective Supply (Ex-ante), November 2018

Demand and Supply Profile (Ex-ante) — Demand plus Reserve Soheduls
10/26/2018 to 11/25/2018 — Effective Supply
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Table 5. Demand and Supply Summary (Ex-ante), November 2018, October 2018 and
November 2017

November 2018 October 2018 November 2017 % M-on-M Change % Y-on-Y Change

(In MW) (In MW) (In MW) (Oct 2018 - Nov 2018) (Nov 2017 - Nov 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Demand 11,957 6,851 9,658 12,249 7,812 10,119 | 11,365 5,986 9,066 (2.4) (12.3) (4.5) 5.2 14.4 6.5
Reserve Schedule 1,498 592 1,071 1,446 760 1,078 1,202 631 926 3.5 (22.1) (0.7) 24.6 (6.1) 15.6
Demand plus R/S 13,152 7,443 10,729 13,505 8,832 11,196 12,395 6,888 9,993 (2.6) (15.7) (4.2) 6.1 8.1 7.4
Effective Supply 14,510 11,776 13,002 14,472 11,908 13,160 13,872 10,058 11,743 0.3 (1.1) (1.2) 4.6 17.1 10.7
Supply Margin 4,655 176 2,273 3,732 241 1,963 3,434 284 1,750 24.8 (27.1) 15.8 35.6 (38.2) 29.9

Note: The derived values were non-coincident.

Table 6. Weekly Demand and Supply Summary (Ex-ante), November 2018

26 to 28 Oct 2018 29 Octto 4 Nov 2018 5to 11 Nov 2018 12 to 18 Nov 2018 19 to 25 Nov 2018
(in MW) (in MW) (in MW) (in MW) (in MW)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Demand 11,957 8,076 9,867 11,053 6,851 9,055 11,801 7,538 9,941 11,848 7,798 9,964 11,579 7,426 9,585
Reserve Schedule 1,388 683 989 1,322 592 924 1,498 839 1,144 1,319 879 1,116 1,436 884 1,135

Demand plus RIS 13,113 8,926 10,855 12,328 7,443 9,978 13,152 8,568 11,085 13,072 8,860 11,079 12,948 8,437 10,720

Effective Supply 14,268 11,818 12,808 14,386 11,776 12,852 14,339 11,841 12,963 14,510 12,168 13,320 14,015 11,819 12,956

Supply Margin 3,122 932 1,953 4,655 867 2,874 3,672 176 1,878 3,759 976 2,241 3,651 822 2,237

3The system effective supply is equal to the offered capacity of all scheduled generator resources, nominated loading level of non-
scheduled generating units and projected output of preferential dispatch generating units adjusted for any security limit and ramp
rates. Scheduled output of plants on testing and commissioning, through the imposition of security limit by SO, are accounted for
in the effected supply. Likewise included is the scheduled output of Malaya plant when it is called to run as Must Run Unit (MRU).
“The supply margin is equal to the effective supply less system demand requirement plus reserve schedule.
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IV. Market Price Outcome®
A. Market Prices

Market prices recorded an average of PhP3,324/MWh this month, lower by 13 percent from
previous month’s PhP3,819/MWh following the wider supply margin observed this month.
Year-on-year, a slight increase of 0.8 percent was observed in average price from previous
year's PhP3,298/MWh.

Prices were generally below PhP8,000/MWh throughout the billing month except from 5 to 7
November. Relatively tight supply margin was observed during the three days which averaged
at 1,400MW compared to 2,367 MW in the other days of the month. High level of outage was
observed during the period averaging at 2,330 MW (1,870 MW average during the other days
of the month) attributable to the outages of SLTEC CFTPP unit 2 (123 MW), SLPGC CFTPP
unit 1 (150 MW) and Pagbilao CFTPP unit 1 (382 MW), San Lorenzo NGPP units 1 (264.8
MW) and unit 2 (261.8 MW), llijan NGPP Block A (190 MW), and Sta. Rita NGPP unit 1 (257.3
MW) and Kalayaan PSPP unit 2 (180 MW). As a result, prices averaged at PhP6,512/MWh
and reached as high as PhP32,077/MWh on 7 November at 1900H.

The weekly average prices ranged from PhP2,803/MWh from 29 October to 4 November up to
PhP4,566/MWh from 5 to 11 November.

Figure 7.  Market Price Trend, November 2018

Market Price Trend (Ex-ante) — HourlyPrice
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Table 7. Market Price Summary, November 2018, October 2018 and November 2017

November 2018 October 2018 November 2017 % M-on-M Change % Y-on-Y Change
(In PhP/MWh) (In PhP/MWh) (In PhP/MWh) (Oct 2018 - Nov 2018) (Nov 2017 - Nov 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Luz-Vis 32,077 0 3,324 31,707 654 3,819 12,490 0 3,298 1.2 (100.0) (13.0) 156.8 0.8
Luzon 32,493 0 3,322 31,635 2,316 3,822 12,490 0 3,318 2.7 (100.0) (13.1) 160.2 0.1
Visayas 31,664 0 3,336 32,187 | -10,702 | 3,808 12,490 | -9,143 3,192 (1.6) (100.0) (12.4) 1535 (100.0) 45

5The market prices were represented by the following: (i) ex-ante load weighted average price (LWAP) for trading intervals without
pricing error during ex-ante, (ii) ex-post LWAP for trading intervals with pricing error during ex-ante but without pricing error during
ex-post, (i) LWAP based on the market re-run result for trading intervals with pricing error both during ex-ante and ex-post, and
(iv) estimated load reference price (ELRP) for trading intervals where the ERC-approved Price Substitution Mechanism (PSM)
was applied.
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Table 8.

Weekly Market Price Summary, November 2018

(i

26 to 28 Oct 2018

n PhP/MWh)
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The market prices in Luzon averaged at PhP3,322/MWh, higher by 0.4 percent than the
PhP3,336/MWh recorded in the Visayas region.

Figure 8. Market Price Trend - Luzon, November 2018

Luzon - Market Price Trend (Ex-ante) — Hourly Price
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Figure 9. Market Price Trend - Visayas, November 2018
Visayas - Market Price Trend (Ex-ante) — Hourly Price
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Table 9. Regional Price Summary —November 2018, October 2018 and November 2017
Luzon Visayas on i
(In PhP/MWh) (In PhP/MWh) % Difference
Max Min Avg Max Min Avg Max Min Avg
November 2018 32,493 0 3,322 31,664 0 3,336 2.6 (0.4)
October 2018 31,635 2,316 3,822 32,187 -10,702 3,808 1.7) (121.6) 0.4
November 2017 | 12,490 0 3,318 12,490 | -9,143 3,192 (0.0) (100.0) 4.0
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B. Price Distribution

Consistent with the decrease in month-on-month average prices, higher frequency of prices
below PhP4,000/MWh was noted this month at 92.6 percent from 81.8 percent in the previous
month. Also, lower frequent was recorded at above PhP20,000/MWh from 0.7 percent |
October to 0.5 percent this November.

In addition, lower frequency of prices at PhP4,000/MWh up to PhP16,000/MWh from previous
month’s 17.5 percent to current month’s 6.9 percent.

Figure 10. Price Distribution, November 2018, October 2018 and November 2017

Price Range % Distribution
(PhP/MWh) November 2018 October 2018 November 2017
0 and below 0.4 0.0 0.1
0 to 2,000 3.5 0.4 6.5
2,000 to 4,000 88.7 81.4 70.3
4,000 to 6,000 3.2 11.0 18.1
6,000 to 8,000 2.7 5.3 3.5
8,000 to 10,000 0.4 1.3 0.9
10,000 to 12,000 0.4 0.0 0.3
12,000 to 14,000 0.0 0.0 0.3
14,000 to 16,000 0.1 0.0 0.0
16,000 to 18,000 0.0 0.0 0.0
18,000 to 20,000 0.0 0.0 0.0
More than 20,000 0.5 0.7 0.0

Table 10. Price Distribution — November 2018, October 2018 and November 2017

Market Price Distribution - System = November 2018 m October 2018 m November 2017
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Price Range (PhP/MWh)

C. Price Duration Curve

The price duration curves for both the off-peak® and peak’ hours demonstrate that market
prices during the peak hours were higher when compared with off-peak hours.

50ff-peak hours include 0100H to 0900H and 2200H to 2400H from Mondays to Sundays and 0100H to 1800H and 2100H to
2400H on Sundays and Holidays
"Peak hours include 1000H-2100H from Mondays to Sundays and 1900H-2000H on Sundays and Holidays
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Majority of the prices during off-peak hours (92 percent) were above PhP2,000/MWh to
PhP4,000/MWh. On the other hand, while a higher portion of the prices during peak hours were
likewise above PhP2,000/MWh to PhP4,000/MWh (83.7 percent), the remaining market prices
were above PhP6,000/MWh to PhP21,000/MWh (16.2 percent). As shown in Figure 12, 83.7
percent of the prices during peak hours ranged above PhP2,000/MWh to PhP4,000/MWh.
Meanwhile, another 7.3 percent were above PhP6,000/MWh to PhP8,000/MWh, while 5.3
percent ranged above PhP8.000/MWh to PhP10,000/MWh. The remaining 2.3 percent were
above PhP10,000/MWh and above.

Figure 11. Price Duration Curve (Off-Peak Period), November 2018
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Figure 12. Price Duration Curve (Peak Period), November 2018
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D. Interesting Pricing Event

Interesting pricing events refer to intervals determined to have price outliers based on the
relationship of market price and supply margin. Prices within the upper and lower reference
price thresholds are considered as “normal prices”, while prices outside or beyond the
thresholds are tagged as “interesting pricing events”. Annex A provides details on the MSC-
approved methodology in determining interesting pricing events.

Out of the 744 trading intervals, five (5) intervals have market prices above the upper reference
price thresholds, and are therefore tagged as interesting pricing events. On the other hand, no
interval has a price below the lower price threshold. Moreover, the secondary price cap was
not imposed during the billing period. The market prices on 05 November at 1800H, 06
November at 2000H and 2100H as well as the market prices on 07 November at 1600H and
1800H were interesting pricing events.

Figure 13. Supply Margin and Market Price, November 2018
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Table 11. Interesting Pricing Events — November 2018

Date Hour Market Price Supply Margin | Reference Price Threshold
(Php/MWh) (MW) (Php/MWh)
11/05/2018 18 15,433 977 14,625
11/06/2018 20 20,716 381 17,748
11/06/2018 21 31,664 31 17,957
11/07/2018 18 32,077 385 17,734
11/07/2018 16 31,652 390 17,718

V. Pricing Errors and Market Intervention

System-wide non-congestion pricing errors affected 68 trading intervals or 9.1 percent of the
time in the ex-ante and 14 trading intervals or 1.9 percent of the time in the ex-post during the
November billing month, related to load shedding. This posted a decrease from previous
month’s non-congestion pricing error occurrences that affected 86 trading intervals or 11.9
percent of the time during the ex-ante and 41 trading intervals or 5.7 percent of the time during
the ex-post.
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In Luzon, the frequency of issuances of non-congestion pricing errors affected 58 trading
intervals or 7.8 percent of the time in the ex-ante and two (2) trading intervals or 0.3 percent of
the time in the ex-post, which were mostly related to the localized contingency constraint
violation on Paco transformer. This month’s ex-ante figure was higher than previous month’s
39 trading intervals or 5.4 percent of the time. The ex-post figures were the same for September
and October.

In Visayas, non-congestion pricing errors affected three (3) trading intervals or 0.4 percent of
the time, lower than last month’s 4 trading intervals or 0.6 percent of the time in the ex-ante
and five (5) trading intervals or 0.7 percent of the time were affected in the ex-post, higher than
last month’s four (4) trading intervals or 0.6 percent of the time.

Meanwhile, a decrease in the system-wide application of Price Substitution Methodology
(PSM) was observed this month, affecting a total of 111 trading intervals or 14.9 percent of the
time (previous month’s 126 trading intervals or 17.5 percent of the time) in the ex-ante and 118
trading intervals or 15.9 percent of the time (previous month’s 81 trading intervals or 11.3
percent of the time) in the ex-post. PSM application this month was mainly due to the constraint
on Samboan-Amlan Line 1 (Cebu-Negros submarine cable).

Table 12. PEN, PSM and MI Summary, November 2018

Luz-Vis Luzon Visayas Total
Freq. % of Time Freq. % of Time Freq. % of Time Freq. % of Time
PEN (RTD) 7 0.9 58 7.8 3 0.4 68 9.1
PEN (RTX) 7 0.9 2 0.3 5 0.7 14 1.9
PSM (RTD) 111 14.9 - - - - 111 14.9
PSM (RTX) 117 15.7 - 1 0.1 118 15.9

Note: The column “Total” refers to the total number of trading intervals with PEN, PSM or MI
(system-wide or regional)

Shown in Table 13 below are the non-congestion pricing errors by type during the month. The
system-wide non-congestion pricing errors, affecting a total of 58 trading intervals in the ex-
ante were related to base case and 14 trading intervals in the ex-post were related to load
shedding and 7 trading intervals related inappropriate input data.

In Luzon, pricing errors due to base case constraint affected 55 trading intervals in the ex-ante
while pricing errors due to load shedding affected eleven (11) trading intervals in the ex-ante
and nine (9) trading intervals in the ex-post.

On the other hand, pricing errors due to base case affected three (3) trading intervals in the
Visayas during the ex-ante and pricing errors due to load shedding affected five (5) trading
intervals during the ex-post.
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Table 13. PEN Type Summary, November 2018

Luz-Vis Luzon Visayas Total
Freqg. % of Time Freg. % of Time Freqg. % of Time Freq. % of Time
PEN (RTD) T 0.9 66 8.9 3 0.4 6 10.2
Contingency - - - - -
Base Case - 55 7.4 3 0.4 58 7.8
Over-generation - - - - -
VoLl - ik 1.5 - 1 1.5
Inappropriate
Input Data 7 0.9 ) ) 7 0.9
PEN (RTX) T 0.9 9 1.2 3 0.7 21 2.8
Contingency - - - - -
Base Case - - - - -
Over-generation - - - - -
VoLl - g 1.2 b 0.7 14 1.9
Inappropriate
Input Data ! 0.9 ] ] ! 0.9

VI. HVDC Scheduling

Power flow through the HVDC Interconnection was generally directed towards the Luzon
region for 577 trading intervals in the ex-ante during the billing month.

On the other hand, the HVDC power flow was directed towards the Visayas for 143 trading
intervals in the ex-ante during the billing month, with schedules ranging from 1 MW to 250 MW.
It was noted that the 420-MW limit was maximized for two (2) trading intervals during the billing

month.

Figure 14. Summary of HVDC Limits Imposed by NGCP-SO, November 2018
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Table 14. Summary of HVDC Limits Imposed by NGCP-SO and Results of HVDC
Schedules (Ex-ante and Ex-post), November 2018

HVDC Limit during Ex-ante (Visayas/Luzon) HVDC Limit during Ex-post (Visayas/Luzon)
Results of HVDC Scheduling (No. of Trading Intervals) (No. of Trading Intervals)
2507420 2507400 Total 2501420 2507400 Total
Visayas to Luzon 57T 24 601 580 24 604
Limit Not Maximized 577 23 600 579 24 603
Limit Maximized "' 1 1 1 1
Luzon to Visayas 143 - 143 140 - 140
Limit Not Maximized 141 141 139 139
Limit Maximized "' 2 2 1 1
No Flow ' - -
TOTAL 120 24 744 720 24 [LE]

VII. Price Setting Plants®

About 94.9 percent of the market prices in November were below PhP5,000/MWh. Coal and
natural gas plants figured as the top frequent price-setters in Luzon, with Pagbilao CFTPP
setting the price in 26.7 percent of the time during the month, followed by Sual CFTPP at 21.0
percent, Anda CFTPP at 20.3 percent, QPPL CFTPP at 17.5 percent, San Gabriel NGPP and
SLTEC CFTPP both at 17.3 percent.

In the Visayas, coal plants CEDC CFTPP, PCPC CFTPP, TPC (Sangi) CFTPP, and PEDC
CFTPP were the most frequent price-setters at below PhP5,000/MWh, settting the price at 17.5
percent, 16.9 percent, 16.0 percent and 8.3 percent of the time, respectively, during the month.

Figure 15. Price Setting Frequency Index (PhP5,000/MWh and Below) - Luzon, November
2018, October 2018 and November 2017
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8 A generator trading node is considered as a price setter when its last accepted offer price is between 95% to 100% of its nodal
price. A generating plant is considered as price setter if at least one of its trading nodes was price setter in a given trading hour.
The determination of the price setter/s in a trading interval factors in the prevailing pricing condition for the same. The price setters
are determined from: (i) ex-ante for trading intervals without pricing error during ex-ante, (ii) ex-post with pricing error during ex-
ante but without pricing error during ex-post, (iii) market re-run results for trading intervals with pricing error both in ex-ante and
ex-post, and (iv) trading intervals where the price substitution methodology (PSM) was applied. For trading intervals affected by
PSM, the unconstrained marginal plants are considered price setters. Further, in instances of regional price separation, price
setters are determined separately for each region.
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Figure 16. Price Setting Frequency Index (PhP5,000/MWh and Below) - Visayas,
November 2018, October 2018 and November 2017
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Market prices ranged above PhP5,000/MWh to PhP10,000/MWh at 4.03 percent of the time
during the month, a marked decrease from last month’s 10 percent. Oil-based, coal and natural
gas plants obtained the highest frequencies in setting the prices at this level, topped by EAUC
DPP at 2.3 percent, Avion NGPP at 2.0 percent, TPC (Carmen) DPP at 0.9 percent, SMC
Limay CFTPP, TAPGC DPP and CPPC DPP at 0.7 percent each, Angat HEP, lljan NGPP and
PEDC CFTPP also at 0.5 percent, Magat HEP at 0.4, Batangas DPP, Navotas DPP and Subic
DPP at 0.1 percent.

Figure 17. Price Setting Frequency Index (Above PhP5,000/MWh to PhP10,000/MWh),
November 2018, October 2018 and November 2017
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Market prices above PhP10,000/MWh were noted at 1.07 percent of the time during the billing
month. The most frequent price-setters are mostly oil-based plants, topped by Navotas DPP,
which set the price at this level at 0.4 percent. San Roque HEP and Calumangan DPP were
next on the list at 0.3 percent, followed by Bacman GPP, Limay CCGT and Panay DPP | at 0.1
percent each.
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Figure 18. Price Setting Frequency Index (Above PhP10,000/MWh), November 2018,
October 2018 and November 2017
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VIIl. Residual Supply

The succeeding figure below show the hourly trend of the Market Residual Supply Index
(Market RSI)° plotted against the number of pivotal supplier/s.

The hourly market RSI exceeded the 100 percent mark for 90 percent of the time or in 673
trading intervals, an increase from previous month’s 79 percent or 569 trading intervals. This
indicated that fewer trading intervals had pivotal suppliers.

Figure 19. Market RSI vs. Pivotal Suppliers (Ex-Ante), November 2018
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9 For a generator, the Residual Supply Index (RSI) is a dynamic continuous index measured as ratio of the available generation
without that generator to the total generation required to supply the demand. The Market RSI is measured as the lowest RSI

among all generators in the market. A Market RSI less 100% indicates the presence of pivotal generator/s or supplier/s.

26 October to 25 November 2018 Monthly Market Assessment Highlights
(MAG-MMAR-2018-11)

Page 16




IX. Pivotal Suppliers?®

A total of 17 Luzon plants emerged as pivotal suppliers during the November billing month led
by natural gas plants Ilijan NGPP for having been pivotal for 9.4 percent of the time and Sta.
Rita NGPP for 6.5 percent. Other Luzon plants namely Sual CFTPP, Pagbilao CFTPP, and
Mariveles CFTPP.

Three (3) Visayas plants namely Leyte A GPP, PEDC CFTPP, and CEDC CFTPP emerged as
pivotal supplier this billing month at 0.8 percent, 0.4 percent, and 0.3 percent, respectively.

Figure 20. Pivotal Supplier Frequency Index - Luzon, November 2018
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Figure 21. Pivotal Supplier Frequency Index - Visayas, November 2018

Visayas - Pivotal Supplier Frequency Index based on Effective Supply (Ex-ante)
10/26/2018 to 11/25/2018
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10 The Pivotal Supply Index (PSI) measures how critical a particular generator is in meeting the total demand at a particular time.
It is a binary variable (1 for pivotal and O for not pivotal) which measures the frequency that a generating is pivotal for a particular
period.
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X. Price-Setters and Pivotal Plants

Natural gas plants Iljan NGPP, Sta. Rita NGPP and hydro plants Magat HEP and San Roque
HEP became price setters while it was pivotal for 2.8, 0.28, 0.1 and 0.1 percent of the time
respectively during the November billing month.

Figure 22. PSI vs. PSFI, November 2018

Pivotal Supplier and Price-Setter =
10/26/2018 to 11/25/2018

Ty P o
ILIJAN NGPP MAGAT HEP \ SAN ROQUEHEP | STARITA NGPP

XI. Generator Offer Pattern

Geothermal plants in Luzon submitted almost its entire capacity (99.9 percent) at PhPO/MWh
and below. About 56.3 percent of the offer prices were at exactly PhPO/MWh, while the
remaining 43.6 percent were at below PhPO/MWh. The remaining 0.1 percent of the offers
were at prices above PhPO/MWh to PhP5,000/MWh.

Considering the low offer prices of Luzon geothermal plants, all of its submitted capacity offers,
at 99.9 percent, were scheduled for dispatch in the market during the billing month.

Figure 23. Geothermal Plants Offer Pattern, Luzon — November 2018
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Geothermal plants in the Visayas demonstrated slightly higher-priced offers compared with the
geothermal plants in Luzon. While about 73.7 percent of its capacity offers were priced at

PhPO/MWh and below, the remaining 26.3 percent were priced higher at above PhPO/MWh to
PhP5,000/MWh.

Accordingly, 96.8 percent of the offers submitted by the Visayas geothermal plants were
scheduled for dispatch during the month.

Figure 24. Geothermal Plants Offer Pattern, Visayas —November 2018
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Natural gas plants offered 72.2 percent of its capacity at PhPO/MWh and below. The remaining
23.5 percent comprised of higher offer prices ranging above PhPO/MWh to PhP5,000/MWh,
while another 4.1 percent were offers priced above PhP5,000/MWh to PhP10,000/MWh and
0.2 percent were offers priced ranging from PhP30,000/MWh to PhP32,000/MWHh.

Correspondingly, 78.7 percent of the offers submitted by natural gas plants were scheduled for
dispatch during the month.

Figure 25. Natural Gas Plants Offer Pattern, Luzon — November 2018
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Luzon coal plants offered 60.4 percent of its capacity at PhPO/MWh and below, and a
considerable portion (35.6 percent) at prices ranging above PhPO/MWh to PhP5,000MWh
which indicates a higher month-on-month comparison, having offered only 33.3 percent of its
capacity at this price range in October. The remaining capacity was offered at higher prices.
1.4 percent were distributed to prices above PhP5,000/MWh to PhP15,000/MWh, while
another 2.4 percent of the offers were priced above PhP30,000/MWh to PhP32,000/MWHh.

The month-on-month increase in its offer prices resulted to 85.8 percent of the offered capacity

of Luzon coal plants was scheduled for dispatch during the month, a decrease from last
month’s 92.7 percent.

Figure 26. Coal Plants Offer Pattern — Luzon, November 2018
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On the other hand, Visayas coal plants submitted 61.4 percent of its capacity offers at
PhPO/MWh and below. Another 34.8 percent comprised of offers priced above PhPO/MWh to
PhP5,000/MWh. Similar with the offer pattern exhibited by Luzon coal plants, the Visayas coal
plants likewise offered at higher prices during the month. It is observed that 3.7 percent of its
offers were priced above PhP5,000/MWh to PhP10,000/MWh (from last month’s 2.6 percent).

84.9 percent of its total offered capacity was scheduled for dispatch in the market during the
November billing month, lower than last month’s 85.5 percent.

Figure 27. Coal Plants Offer Pattern, Visayas — November 2018
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Luzon hydro plans submitted 32.5 percent of its offers at PhPO/MWh and below, 7.0 percent
at above PhPO/MWh to PhP5,000/MWh, and a considerable portion (37.4 percent) at higher
prices ranging above PhP5,000/MWh to PhP10,000/MWh.

23.1 percent were priced even higher at above PhP10,000/MWh. Of which, 7.7 percent
comprised of offer prices distributed above PhP10,000/MWh to PhP15,000/MWh, 5.9 percent
of prices above PhP20,000/MWh to PhP25,000/MWh, and 1.5 percent above PhP25,000/MWh
to PhP30,000/MWh. The remaining 8.0 percent were offer prices ranging above
PhP30,000/MWh to PhP32,000/MWHh. It is noted that Luzon hydro plants submitted a slightly
higher offer prices this month when compared with the previous billing month which recorded
only 21.9 percent of its offer prices at above PhP10,000/MWh.

Accordingly, 41.5 percent of the offered capacity of Luzon hydro plants was scheduled for
dispatch.

Figure 28. Hydro Plants Offer Pattern, Luzon —November 2018
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Luzon oil-based plants submitted the highest offer prices this month with bulk of their offers, at
46.8 percent, priced above PhP30,000/MWh to PhP32,000/MWh. Meanwhile, 14.5 percent
were priced above PhP10,000/MWh to PhP20,000/MWh, 28.8 percent of the offered prices
were ranging from PhP20,000/MWh to PhP25,000/MWh and only 9.8 percent were offered
above PhP25,000/MWh to PhP30,000/MWh.

Correspondingly, 2.1 percent of the offers were scheduled for dispatch in the market, a
decrease from 3.5 percent posted in the previous month.
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Figure 29. Oil-based Plants Offer Pattern, Luzon — November 2018
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When compared with other plant types, Visayas oil-based plants offered their capacities at
relatively higher prices. Majority of its offers were submitted at prices ranging from
PhP5,000/MWh to PhP10,000/MWh (41.1 percent) and the 31.6 percent were prices above
PhP15,000/MWh to PhP20,000/MWh. 6.6 percent of the prices were offered from
PhP10,000/MWh to PhP15,000/MWh and the remaining 19.6 percent were prices above

Php20,000/MWh to PhP32,000/MWh. A small portion, at 1.1 percent, were offer prices at
PhPO/MWHh.

2.3 percent of the capacity offered by Visayas oil-based plants were scheduled for dispatch
during the billing month. This was lower than last month’s 3.6 percent.

Figure 30. Oil-based Plants Offer Pattern, Visayas — November 2018
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XIl. Capacity Factor

Luzon

In terms of registered capacity, natural gas plants recorded the highest capacity factor among
the Luzon resource types at 69.9 percent, followed by coal plants at 67.2 percent, geothermal
plants at 45.4 percent, hydro plants at 24.7 percent and oil-based plants at 1.3 percent.
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Natural gas plants likewise obtained the highest utilization when measured in terms of
registered capacity net of outage, at 74.8 percent. Coal plants came next at 72.7 percent,
geothermal plants at 68.4 percent, hydro plants at 26.8 percent, and oil-based plants at 1.9
percent.

Utilization among lower-priced plants was highest when measured based on offered capacity.
This demonstrates that offered capacities of lower-priced plants are generally scheduled for
dispatch in the market. Geothermal plants posted the highest capacity factor at 92.6 percent.
Coal and natural gas plants followed with 80.5 percent and 75.5 percent, respectively. Lower
utilization levels were recorded by hydro plants at 43.7 percent and by oil-based plants at only
3.0 percent.

Meanwhile, the capacity factors of preferential dispatch plants, measured in terms of registered
capacity, are posted at 37.0 percent for wind, and 19.0 percent for solar while biomass
recorded a capacity factor of 45.1 percent in terms of registered capacity and about 45.4
percent when measured in terms of registered capacity net of outage.

The sole battery energy storage facility in the WESM — Masinloc Battery, posted a capacity
factor of 1.5 percent each when measured in terms of registered capacity, registered capacity
net of outage, and offered capacity.

Figure 31. Capacity Factor — Luzon Plants, November 2018
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Geothermal plants posted the highest utilization among the resource types in the Visayas. In
terms of registered capacity, the Visayas geothermal plants were utilized at 74.6 percent,
followed by coal plants at 44.1 percent, hydro plants at 33.1 percent and oil-based plants at
2.5 percent.

Similarly, it was the Visayas geothermal plants which topped the list in terms of utilization based
on registered less outage capacity at 83.9 percent, followed by coal plants at 46.9 percent,
hydro at 33.1 percent and oil-based plants at 2.5 percent.

Higher utilization levels were obtained based on offered capacity, with geothermal plants
recording 91.8 percent, coal plants at 65.9 percent and oil-based plants at 4.1 percent.

Wind plants’ capacity factors based on registered capacity and based on registered capacity
net of outage were posted at 32.1 percent while solar plants recorded the same at 17.1 percent,
respectively. Biomass plant recorded a capacity factor of 18.9 percent when measured in terms
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of registered capacity and 20.1 percent when measured in terms of registered capacity net of
outage.

Figure 32. Capacity Factor, Visayas Plants — November 2018
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XII. Generation Mix

Coal plants held the largest portion of the total metered quantity in Luzon at 55.1 percent (from
previous month’s 51.8 percent), followed by natural gas plants at 28.9 percent (previous
month’s 31.8 percent), hydro plants at 7.1 percent, geothermal plants at 5.5 percent and oil-
based plants at 0.2 percent. Meanwhile, the contribution of preferential and must-dispatch
generating units was recorded at 3.1 percent.

Figure 33. Generation Mix (Based on Metered Quantity) — Luzon, November 2018,
October 2018 and November 2017
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Coal plants had the highest contribution to the Visayas generation mix at 48.4 percent (from
previous month’s 51.4 percent) followed by geothermal plants at 42.2 percent (previous
month’s 40.0 percent). Oil-based and hydro plants came next with 0.4 percent and 0.3 percent,
respectively. Meanwhile, solar plants’ contribution was at 5.0 percent, wind plants at 1.7
percent and biomass at 2.0 percent.
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Figure 34. Generation Mix (Based on Metered Quantity), Visayas — November 2018,
October 2018 and November 2017
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XIV. Market Concentration

a. Market Share

San Miguel Corporation (SMC), Aboitiz Power (AP), First Gen Corporation (FGC) and Power
Sector Asset and Liabilities Management (PSALM) continued to dominate the market with a
combined market share of 71.1 percent based on registered capacity during the November
billing month. SMC held the top spot at 23.8 percent followed by AP (20.9 percent), FGC (15.2
percent) and PSALM (11.2 percent).

Semirara Mining Power Corporation (SMPC) and Global Business Power Corporation (GBPC)

distantly followed at 5 percent and 4.5 percent, respectively.

Figure 35. Market Share by Major Participant Group based on Registered Capacity
November 2018, October 2018, and November 2017
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SMC likewise held the largest share of the market at 28.5 percent based on offered capacity.
AP held the second largest share at 22.2 percent followed by FGC at 17.9 percent. In distant
fourth is SMPC at 6.05 percent followed by PSALM at 5.9 percent and GBPC at 5.6 percent.

Figure 36. Market Share by Major Participant Group based on Offered Capacity,
November 2018, October 2018, November 2017
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Market share calculated based on actual generation also showed the SMC group with the
largest market share at 28.1 percent. FGC and AP then followed at 22.3 percent and 20.1
percent, respectively.

SMPC and PSALM were also among the highest market shareholders 7.5 percent and 6.7
percent of the actual generation, respectively.

Figure 37. Market Share by Major Participant Group based on Actual Generation,
November 2018, October 2018 and November 2017
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b. Herfindahl-Hirschman Index (HHI)

The Herfindahl-Hirschman Index (HHI)'! calculated based on offered capacity by major
participants' grouping indicated a moderately concentrated market for 453 trading intervals (61
percent) of the time and concentrated market for the remaining 291 trading intervals (39
percent) during the November billing month.

Figure 38. Hourly HHI based by Major Participant Grouping, November 2018
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XV.  Spot Exposure

The spot market exposure of generator-trading participants comprised about 21.1 percent of
the total energy transaction in the WESM. This was higher than previous month’s 20.0 percent
and previous year’s 17.2 percent. Still, majority of the total energy injected into the grid was
covered by bilateral contracts.

Figure 39. Spot Market Exposure, November 2018, October 2018, and November 2017
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11 The HHI measures the degree of market concentration, taking into account the relative size and distribution of participants in
the monitored market. It is calculated as the sum of squares of the participant’s market share. The following are the widely-ised
HHI screening numbers: the HHI approaches zero when the market has very large number of participants with each having a
relatively small market share. In contrary, the HHI increases as the number of participants in the market decreases, and the
disparity in the market shares among the participants increases. The following are the widely-used HHI screening numbers: (1)
when HHI is less than 1,000 the market is not concentrated; (2) in the range of 1,000 to 1,800 the market is moderately
concentrated; (3) greater than 1,800 to 2,500 the market is concentrated; and (4) greater than 2,500 the market is highly
concentrated and signals lack of competition in the market.
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Appendix A. Major Plant Outages

Region |Plant Type Plant I Unit Name] Ea[;‘:',‘:]"’ Date Out Date In i Outage Type
LUzOW | GEO Tiwi 3 437 2005-10-23 13:26:00 3100 | Deactivated Shutdown | Twi3 d d since May 26 2009
LUzON | GED) Makban & 55 2013-04-11 22:44:00 3100 | Deactivated Shutdown | Canducted gas compressortest
VISAEYAS | GEQ PGPPZ Unitd 20 2074-05-27 0B:07-00 .00 Forced Outage | Steam being ubiized by Nlasulo plant
LUzON | GED) Makban 5 55 2017-03-12 015500 2008-T-0111.36.00]  6.4a Forced Outage | High turbine vibration
LUzON | v Angath3 50 2019-07-29 00.01.00 F100|  PlannedOutage | Annwial overhauling unil 23 July 2078
LUzOM aL Walaya 2 350 2015-05-19 13,0100 .00 Forced Outage | Burn it heater 21
LUZON | coAL SLTEC2 223 20715-06-18 06:14: .00 Foroed Outage |Isolated due to Wippra Calaca-Salong Line
LUzON oL Limay 3 60 2018-05-22 0B.0L00|_2018-11-24 15:45:00] 2966 |  Planned Ouwage | Maintenance outage unil 23 Detober 2018
LUzON | GEO Tini 1 59 20780812 L1 .00 Forced Dutage | Low steam supply
LUzON | GEO Makban 1 53 2018-08-30 12.08:00]_2008-11-22 21.02.00_27.88 Foroed Dutage | Buusted bushing at high side phase Aol Makban Unit 1 transfoimer
LUzON | GEO Makban 9 20 2015-08-30 1315 .00 Forced Dutage | On reserve shutdown pending availability of steam supply
LUZON | CoAL Suall En 2018-08-31 23.48:00_2010-10-26 03.4200] 05|  PlannedOwage | Onmaintenance uni 30 Dotaber 2018
WISAVAS | GEO Upper Makizo 1 3z Z07a-09-03 DB.0T 3100 Forced Dutage Tripped
WISAVAS | GEO Upper Mahian 2 3z Z01a-09-03 DB 000 3100 Forced Dutage Tripped
LUZOM GEQH Makban Omat 1 3 Z(1R-09-30 03 30 00 3100 Forced Dutage Lowss of power supply of PGPC injection pump:
LUZOM GEQH Makban Omat 1 5 Z(1R-09-30 03 30 00 3100 Forced Dutage Lowss of power supply of PGPC injection pump.
LUZOM Hr'D Caliraya & 1 2013-10-0100:01.00 2018-11-14 21:47:00] 15391 Planned Outage Planned outage until 14 Movember 2015
LUZOM oL Limay 7 B0 2013-10-01 00:01.00 F1.00 Masintenance Outage | Maintensnce outage until 15 Movember 2018
LUZ0M oL Cimay 7 B0 2078-10-01 00,0100 3100 | _Masirtenance Dutage | Maintenance outage unt 15 Detober 2076
Uz0 oL Cimay 7 B0 2018-10-0100.0100] _2018-T1-20 12 0000] 2550 | _Maintenance Dutsge__| Maintensnce Otage
VISHVAS | COAL TPC Sangi 2 &5 2078-10-01 03 12.00] 3100 Forced Outage | AFFECTED BY TRIPPING OF DASCONLTand 2 AND CARCON L1 and 2
UZ0H oL SLPGCS 3 2018-10-15 00.0100] _2016-T-03 13.07.00] 855 | Maintenance Dutsge__| Mainterance Otage untl 11032078
LUzZ0M oL SLPGC 4 25 2018-10-15 00,0100 3100 | Masinterance Outage | Maintenance Dutage untl T0G2016
LUzOM aL SLPGC 4 25 2019-10-15 00:0100] _ 2008-11-22 T155.00]  27.50 | Maintenance Outsge | Maintenance Ortags unti 11052018
Uz0 COAL SMCd 150 2016-10-16 14:13:00] 2018-10-30 2156:00]  4.91 ForcedOutage | On Commissioning Test.
VISAEYAS | GEQ Lete 3 6 2019-10-19 0275:00] 20161106 10:26.00] 1143 |  Plarned Dutage  |PMS
Z0M | GEO Makban 2 &3 2019-10-24 09.:2100] 20181030 19.45.00] 482 ForcedOutage  |E Shutdown dus to urik 2 Main Transtormer O
VISEVAS | OL Bohol3 42 2019-10-24 17.0200] 2018-10-26 10:23.00  0.43 ForcedOutage | High temperature st shafting of raw wster circulating pume
UzZON | mATG Stz FitaZ 255.7 2019-10-24 2153.00] 2018-10-26 025100 016 Forced Outage | Steam leak 2t condens ate pre-he.ater pipe.
LUzON | HvD Maga:2 35 2018-10-25 00:00:00_2099-10-26 4.00.00] 258 Forced Outage | Limited allow able water release dus to zera inigation diersion requirement
Uz0 aL MO Unitd 468 2018-10-25 23:23:00] 2018105 06:14.00] 1026 |  PlannedOuwage | Scheduled maintenance outsge
VISAYAS | GEQ PGPP1Unit 1 375 2018-10-26 T13:00] _ 2018-10-26 1210:00]  0.04 Forced Outage | Auto tipped due to high condenser level
VISEYAS | GEQ PGP Unit 1 375 2018-10-26 13:2100]_ 2019-10-26 18:23.00] 0.2 Forced Outage | Auto ipped due to high condenser level
VISAYAS | GEQ PGP Unit 1 375 2019-10-26 18.5100]_2019-10-26 22.55.00] .17 Forced Outage | Auto ipped dus to high condenser level
VISAYAS | GED Lewel ES 2078-10-26 22:00:00]_2019-10-27 03.05:00] 021 Fored Dutage | Under assessment
UZO0N | MATG | Sanlowenze? 2618 2015-10-27 00:18:00] _2078-1 7249 | Maintenance Ouwage | Maintenance outage untl Now. 02. 2018
LUZON | NATG | SanLoenzeZ 2618 2015-10-27 00.16: 1249 | Maintenance Dutage | Maintenance outage unti Nov. 02. 2018, emended
LUZON | NATG | Sanlewenzol 264.8 2018-10-27 D4E5: 10| Maintenanes Dutags | Maintenance outage unti Nov. 02. 2018
LUZON | NATG | Sanlewenzol 264.8 2018-10-27 0455: F07 07:16:00] 1100 | Maintenance Dutage | Maintenanos owags unti Mow. 02 2018, ertended
MISAYAS GEO PGPP1Lnit 1 375 2018-10-27 15:41: 2018-10-27 17:30:00 0.08 Forced Outage Auto-tipped due to high condenser level
LUZOM NATG Avion 505 2018-10-28 00:07:00{  2018-10-28 17:12:00, 0 Maintenance Outage | Maintenance outage until 1700H Oataber 28
VISAYAS SOLR Islasal 2 272 2018-10-28 07:32:00{  2018-10-28 16:15:00, 036 Foreed Ourage Aftected by PMS alang B3kY Bacolad-San Enrique Sub TL per TLOS W BAC-2015-10-0004
Lz o P— a e pam| mpmeamam| 00| FaosdDunase Eimetgeicy =t doe Pt e phase st ot HECLASS FECIFRCHTFLRCE DI
CUz0n YD Magst] E3 FT-T0-0 070700 20810-30 6900 0a1]  FaedDurage | leelated, Tipping of Santiage-Bapomberg L1LZ
CUz0n HvD MagstZ 35 10 070700 2081030 6900 0a1]  FamedDuage | lelated, Tripping of Santiage-Bayombeng (12
LUZaN O Magat 3 35 2018-10-30 07:07:00]  2008-10-30 16:40.00] %90 Forced Outage Isolst=d Tripping of Santiags-Bayombona L1L2 RECLASSIFIED FROM FORCE. OMC DUTAGE
Luzan o Magat 4 = SE-10-30 (7-07:00 20154030 4000|949 FereedOutage  |ioiaio Tripping of Santiage-Bayombeng L1L2 RECLASSIFIED FROM FORCE, OMC DUTAGE
wisATes | OL Bohol3 1z ST T0-30 17 G600 20181030 22 15.00] %8| __ FamedDurage | Evcessive fuslallsak
WiSATAS | CDAL PEDCZ 837 031 TTGR00]__201-10-31 A7 00 17| __ FamedDuage | Levelvalue problem
wiSATAS | GED PGPPZ Lt 1 20 - 0-31 124200 _A0T-10-51 2347.00] 048] __ FamedDutage | Emergency shutdawn dus to high wibration of §acunm pump matar
LUz YD WMagat2 55 PTTE-T0-31 2236002011051 2342 00] D05 FamedDutage | Tipped dus \o Fiatar Eann Faul:
CuzOn | COAL SLPGCT 150 Ta-TH01 (0200 __2018-THOB 105700] 743 FamedDutage | Emergency Shuidawn aFaciltate inspestion and inclagging of cesl bunker & and B
Cuzn oL THD Unit 3 534 Ta-T-01 0400 20151108 23 75.00] __5.95| _Maimenanne Dutage | Preventive maintenance unil november 25 2070
WISAYAS COAL Kepoo Saleon 1 103 2018-11-01 00:43:00 24.97 Planned Outage APMS
LUzON | GeO Makban 5 55 2018-1-01 SUE-T-0E (0000 067]  FowedOwsge | Tippedwhile plant onteat
[Uz0N HvD Magat3 3 2018-11-01 JWE-T-0] 22000]  0.02]  FowedOuwage | Bifactedbythe tipping of Unicd
[Uz0N HvD WMagatd 3 2001 15300] 20061101 19.00.00]  0.25]  FooedDuage | Tipped by unithanstomer diferertial sty sctusted
LUzON | GEO) Makban 7 20 2008-T1-02 12:06:00]_2010-11-02 15,500 098]  FowedOutage | Tripped dus to tis Ine houble
LUzON | GEC) Makban & 20 2008-11-02 12:06:00]_2019-11-02 15,500 OB ForoedOurage  [Tippeddue o telneuoble - - : I
lanually tripped for steam optimization due toinsulficient steam suj cause jeothermal reservoir
ueow | &R0 Makban 3 5 ez 0] avemsorpon| 08| FueedOuwsor it i i h
VISAYAS | OL PETZ Linie 3 B ZR-THIG 17 6 72 75|  FowedDwege | memalvauble
WiSAvAS | DL PETZ Linic ¢ B R-THIG 176300 208TH03 212700 0%5| __ FaedDurage | Inemalwauble
LUZON_ | COAL PaghlacZ 382 TR-THIG 28000 20105 05.0900] 144 FaedDurage | Supetheater conualvalve ok
CUz0n B Cimay 1 B0 ZE-THIE (00200 201110 (T 0000] __5.04| _Maimenance Cutage | Maintenance autage untl Movember T, 2079
COzON_ | WATD Tijar &1 130 R-THI6 123100 20106 05 2500] D67 FamedDuage | Tipped with 0P [oad including redustion in 5T leading
LUZan O SanRoque 2 5 2016-11-05 22:08:00] 2008105 234300 007 Forced Outage Isolat=d dus to ipping of PCBs of Magsasa - San Roque 230V Lines 1and 2 =t San loque side orly
LUZON | WATG Sta.Fita 2573 2018-11-05 22.06:00 2019-1-06 0350.00]  0.24]  ForeedOuage | Gas Tubine protection actuared
LUzZON HvD Kalayaan 2 180 FOE-TH0E L00:00] 20711074000 5.03|  Planned Dwsgs | Maintenance Outage unil November 10 2078
LUZON | WATG Tijar A1 130 20081106 17:18:00]_ 20191105 2269.00] 0.2  ForcedOutsgs | Combustion problem
LUZON | COAL Masinloc 1 3 J0E-TH0G 19:49.00] 20908 226700] 217  ForcedOutage | Tippedwith 223M laad Puberizer Milfre
LUzZON oL SLPGC 3 25 2016-11-06 22:40:00] 2008108 16:17.00]  173|  ForeedOutage | Unitwransformer nouble:
LUzZON VD Botocan 1 10 2007 0B0T00] 20151112 B.35.00]  5.27|  Planned Dwsgs | Maintenance autage untl 12 Hovember 2076
LUZON | WATG lijar &1 130 2076107 10:47:00] 20991107 19.24.00]  0.36|  ForeedOutage | Combustarleak problem
LUzZON HvD Binga 1 3 20E-THI7 225400]  20TH08 059800 0.27|  ForcedOurage | Trippeddus to unit 2 Transformer mauble
LUzZON v Bings 2 3 20161107 22:54:00 2019108 06.03.00]  0.30]  ForeedOutage | Unit Transformer 2 rouble
LUzoN | GEO) MGPP 1 20 20181108 04:43:00] 20191109 07.07.00] 090  ForcedDutsgs  |Forsedoutage
VISAYAS | OL Bohol3 4z 20781108 T115:00] 20991108 20.0800]  0.37|  ForesdOutage | Engine governor problem
LUZON | WATG | SanLerenzeZ 2618 2076108 1230.00] 20991102 19.03.00]  0.27|  ForeedOutage | Tripped with 750 load
LUzON | GEO Tiwi 57 201106 WAG00] ZURTHOS TH0R00| 0.0z FrcedDutage | Conderaeriovsaonm B
line to conduct fit-up and actualmeazurement in preparation to replace the ol with the
VISAYAS | GEQ PGPP Uit 3 frd 3 ote-1hos 220500 ow-rosocogon| 0 Forced Outage finoiss " prep "
[UzON | WAt 2006-11-06 22:21.00] 2019

SanlLorenzo 2

19 03:17.00 0.21 Foreed Outage To facilitate repair of leak at LP control valve:
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Appendix A. Major Plant Outages

WVISAYAS SOLR Montesol 1 4.4 2018-11-10 07:01:00 2018-1-10 16:05:00 0.33 Forced Outage Affected by APMS of 63 KN Amlan-Guihulngan Sub TL
zan COAL Pagbiac 1 382 2018-1110 10:00:00] 2079111 210500 146 Forced Outage. Submerge flight conveyor iauble
LuzZom H¥D Kalayaani 180 2018-1-11 06:03:00 2018-1-11 08:12:00 0.03 Forced Outage Mot availsble dus to turbine walve rouble
I Fotacan o 2011111 07.05:00]__2078-T- 0100557 Plarned Otage | Maintenance outage unti 16 Havember 207
7N | GE0 MakbanS = 20762 105600 2008-THE D0-17.00] __556]  ForoedDurage | Generstor under sahage due to excitatianprablem
LUZOMN H+'O Kalayaan1 180 2018-1-13 00:07:00 2018-1-17 17:33:00] 4.73 Planned Outage Plarned autage until 17 Maovember 2018 (GOMP]
LUZOM Hr'D Kalayaan1 150 2018-1-13 00:07:00 2018-1-17 17:33:00] 4.73 Planned Outage Planned autage until 17 Movember 2016 GOMP
VISAYAS GED Leute 2 38 20018-11-13 01:13:00]  2018-11-25 126800, 12.43 Maintenance Outage Annual PMS up o 01 December 2013
LuZOoM Hv'O Ambuklao3 39 2018-11-14 10:30:00 2018-11-14 14: 4100, 017 Forged Dutage Turbine wicket gate shear pin broken
LuZOoM oL Limay 1 =] 2018-1+15 04:47:00]  2018-11-15 03:03:00| 0.18 Forged Outage Mozzle blow off valve liquid fuel circuit breaker rouble
Lizon | D Angathi 50 2070-T-5 0:26:00] _ 200-T-15 15:4200] 0,39 Mamtenance Dutage | Affected by the outage of main ransfomer A
Lizon | WD Aingath2 50 2070-T-15 0:26:00] _ 200-T-15 15:42:00] 0,39 Maintenance Dtage | Affected by the outage of main ransfomer A
LUzon | WD AmbiklacZ = 2076-T-1 (130:00] _2018-THE 0303900] _ 0.07|  ForcedOutege | Trpped due to broken shearpin
LUZON | GEO | MakbanCimatZ 3 207616 UT6t00]  2018-1-6 105t00]  0.35]  ForcedOutage  |Low Pressure Seal 0
LUZOMN GED Makban Oimat 2 3 2018-1-16 01:51:00 3.32 Forced Outage Low Pressure Seal Oil
070N | AvD ArgarMd 50 2016-T1-16 05-17-00] _207-T-1 T5.2400]__059] _Mamenance Dutage | Affected by the outage of Main Transformer B
VISAYAS oL Biohol 3 4.2 2018-11-16 13:03:00 2018-1-16 17:08:00] 0.17 Farced Outage Emergency shutdown due to fuel il leak
LUZOM COAL Sual 2 B4V 2018-11-16 23:28:00 3.02 Maintenance Outage Maintenance outage until 16 Dec 2015
VISAYAS SOLR Silay 20 JE—— R 043 Foroed Outage EEE?E due to PMS of 63kY Bacolod-Silay=-WMC Tine and Bacolod TOOMVA TRZ. TLOS W CEE-Z000-T1-
07N | oe0 Makbant = 017 10.06.00] 20761117 1300] __075]  ForoedOurege | Coneotanal Tubine sihraton
Lizon | Ge0 Makban® = 20Te-T1-17 19.06.00] _2016-11-18 03.3000]__055]  ForoedDurage | Coreotionaf Turbing wibration
Lizon | Ge0 Makban® = 2Te-T1-18 055100] _2016-T1-18 03.05:00] __0.M] __ ForoedDurage | Sudden clozure of motarized operating sabve
LUzon | nATe Sia Fitad 264 20701116 06:32:00] _20-T-18 1057:00]___0.16]  Planned Outage | Gas tbincioompressar washing
LuZOoM COAL SMC 1 150 2018-11-18 13:20:00 T.44 Forged Dutage High fumnace pressure
Lozon | ol Limay 1 &0 2076-T-18 17:36:00] _ 2006-TF18 16:2200] _ 0.03]  Forced Dutage | A= P trippred due to high enhaust fermperature
LUzan [ Limay2 &0 2006-1118 19:50:00]  2006-1-19 0152.00]  0.25 Forced Outage Flame off problem. 2 failed start-up as reported by the BCCPP. As AR inliew of Limay 1
LUzZom HYD SanRogue 3 145 2018-11-19 O 00  2018-11-23 23:07.00| 4.63 Plznned Outage Planned Outage until 23 Movember 2015
WVISAYVAS L PE101 Unit 3 & 2018-1-19 14:02:00 2018-11-19 15:13:00 0.05 Forced Outage Irternal trouble
LUZOM GED Makband 63 2018-1-19 21:35:00 £.10 Plznned Outage Maintenance Outage until 13 December 2015
070N | oL Limay 1 EL 20791120 0556:00] 207 T-20 TE3000]__0107] __ Foroed Durage___|Flame aff problem
N Cimay? EL 0B-T20 12.35:00] 20020 600|005 ForoedDursge___|Flame aff problem
Lozon | oL Cimay? &0 20%8-T1-20 15.23.00] _2016-11-25 T0200]__ 4.95] _ ForoedDurage | Flame alf problem
LUZOM Hr'D Kalayaan 5 150 2018-1-2100:01:00 5.00 Planned Outage Maintenance Outage until 25 November 2018
Lizon | Geo Makban T 20 2076123 19-15:00]__ 2016-T1-23 2F16:00]___ 0.08]  Foroed Dutage | Tripped ot 16 load
LuZOoM Hv'O Kalayaan ¢ 180 2015-11-24 00:07:00 2.00 Planned Outage Planned Outage until 28 Movember 2015, GOMP
Luzom NATG SanLorenza 1 264.5 2018-1124 04:53:00]  2018-11-24 DE:32:00 0.07 Forced Dutage Tripped at 161M' load. System Frequency is 33.6¢hz
LUzZom NATG Avion 1 50.3 2018-11-24 08:01:00]  2018-11-24 17.00:00| 0.37 Maintenance Outage Malmtegadnce outage until 1700H. 24 I:Ig;im:lemBG - — ‘ -
lzolated dus to emergency opening of milan-Luituingan Sul replacement of broken
VISHVAS | SPLR Menkesol 1 4 -2 B5400| 20wz ssan] 009 FemsdOusae |0 ReE s Barangas Tupsz. Manuayed. Neares Chsri
Lizon | nATe FionZ 503 2070-T1-25 0B:01:00]__2016-T1-25 77-00:00]__0.37| _Meintenance Outage | Maintenance outage untl T700H
LUzZom L Limay 1 60 2018-1-25 15:01:00]  20M8-11-25 16:03:00 0.0 Forced Outage Failed to synchionized as RR due to flame off problem
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Annex A

Methodology in Determining Interesting Pricing Events

Supply margin is defined as the MW difference between the system effective supply! and
demand requirement plus reserve schedules?.

The market price is represented by the load weighted average of the final prices (LWAP) used
for settlements which could either be of the following: (i) ex-ante prices for trading intervals
without pricing error during ex-ante, (ii) ex-post prices for trading intervals with pricing error
during ex-ante but without pricing error during ex-post, (iii) market re-run prices for trading
intervals with pricing error both during ex-ante and ex-post, and (iv) estimated load reference
prices (ELRP) for trading intervals where the ERC-approved Price Substitution Mechanism
(PSM) was applied.

To determine the interesting pricing events, a combination of statistical methods namely,
bandwidth method, ordinary least squares (OLS) method and non-parametric method was
used to create the upper and lower reference price thresholds®. Further, the following criteria
were considered in the determination of thresholds:
1. Market prices and supply margin from 26 December 2013 to 25 December 2017 to
only include the periods when the PhP32,000/MWh offer price cap was adopted,;
2. Upper and lower reference price thresholds were computed using +3 percent
standard deviations to provide a reasonable tolerance price levels;
3. Exclusion of intervals with market intervention and/or suspension and secondary
price cap imposition; and
4. Exclusion of intervals with negative supply margin to ensure normal market
conditions (e.g. no under-generation).

The resulting reference price thresholds corresponding to the supply margin range are
provided in the Table 1.

Table 1: Fixed Reference Price Thresholds

Supply Margin Range Reference Price Threshold
(in MW)
Upper (PhP/MWh) Lower (PhP/MWh)
0 to 250 20,733 515
250 to 500 18,146 (2,072)
500 to 750 16,424 (3,794)
750 to 1000 15,201 (5,017)
1,000 to 1,250 14,305 (5,913)
1,250 to 1,500 13,609 (6,609)
1,500 to 1,750 13,023 (7,195)
1,750 to 2,000 12,501 (7,717)
2,000 to 2,250 12,050 (8,167)
2,250 to 2,500 11,680 (8,538)
2,500 to 2,750 11,374 (8,720)
2,750 to 3,000 11,127 (8,844)
3,000 and above 11,504 (9,091)

Prices within the upper and lower reference price thresholds are considered as “normal
prices”, while prices outside or beyond the thresholds are tagged as “interesting pricing

events”.

1 The system effective supply is equal to the offered capacity of all scheduled generator resources, nominated loading level of non-scheduled
generating units and projected output of preferential dispatch generating units. Scheduled output of plants on testing and commissioning, through
the imposition of security limit by SO, are accounted for in the effective supply. Likewise included is the scheduled output of Malaya plant when it is
called to run as Must Run Unit (MRU).

2 With the implementation of the central scheduling and dispatch of energy and contracted reserves in Luzon beginning 22 December 2015, and in
Visayas beginning 07 October 2017, the level that the supply has to fill up is higher as it also has to sufficiently meet the hourly reserve schedule.

3 The methodology adopted in this report is closely similar to the methodology discussed by the Market Surveillance Administrator of the Alberta

Electricity System Operator in their report entited “Supply Cushion Methodology and Detection of Events of Interest” published at
www.albertamsa.ca.
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