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This monthly report assesses the results of the WESM operation for the December 2018 billing
period (26 November to 25 December 2018) and how the market performed compared with
the previous month and year. The market prices averaged at PhP3,186/MWh this month, a
decrease by 4.1 percent from previous month’s PhP3,324/MWh following the 8.8% wider
supply margin observed this month. However, this was higher by 31.4 percent compared to
PhP2,424/MWh in December 2017 due to narrower supply margin this year.

The WESM registered capacity reached at 18,902 MW by the end of December, higher by
20MW from previous month’s 18,882 MW attributable to the entry of biofuel plant of San Carlos
Biopower Inc. on 21 December 2018. Of said registered capacity, about 68 percent or an
average of 12,803 MW was offered in the market during the month. Outage capacity (10
percent) posted a slightly higher average this month at 1,926 MW from 1,914 MW in the
previous month. Meanwhile, 12 percent of the registered capacity was not offered in the
market, averaging at 2,353 MW, likewise showing a decrease from last month’s 2,378 MW. On
the other hand, preferential and non-scheduled capacities averaged 1,504 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 accounted for 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 0.5 percent higher this month at
an average of 13,065 MW from previous month’s 13,002 MW.

On the other hand, system demand recorded an average of 9,446 MW this month, 2.2 percent
lower than previous month’s 9,658 MW due to the cooler temperatures as well as the
observance of holidays on 30 November and on 24 and 25 December. The reserve schedule
averaged at 1,146 MW. Consequently, the demand plus reserve schedule averaged at 10,591
MW, demonstrating a 1.3 percent decrease from last month’s 10,729 MW.

Driven by the decrease in demand, the supply margin widened by 8.8 percent this month at
2,474 MW coming from previous month’s 2,273 MW. However, this was lower when compared
with last year’s supply margin of 2,558 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 December
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 concentrated market for 370 trading intervals (51
percent) of the time and moderately concentrated market for the remaining 350 trading
intervals (49 percent) during the December billing month.
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MONTHLY MARKET ASSESSMENT REPORT

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

I. Capacity Profile

The WESM registered capacity stood at 18,902 MW by the end of the December billing month,
higher by 20 MW from previous month’s 18,882 MW attributable to the entry of biofuel plant of
San Carlos Biopower Inc. on 21 December 2018. Of the total registered capacity, about 68
percent or an average of 12,803 MW (previous month’s 12,790 MW) was offered in the market
during the month. Outage capacity (10 percent) posted a slightly higher average this month at
1,926 MW from 1,914 MW in the previous month. Meanwhile, capacity not offered (12 percent)
in the market decreased from previous month’s average at 2,378 MW to current month’s 2,353
MW.

On the other hand, preferential® and non-scheduled capacities averaged 1,504 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), December 2018
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Table 1. Capacity Profile (Ex-ante), December 2018, November 2018 and December 2017

December 2018 November 2018 December 2017
(In MW) (In MW) (In MW) % M-on-M Change % Y-on-Y Change
% of % of % of (Nov 2018 - Dec 2018) | (Dec 2017 - Dec 2018)
Avg MW RegCap Avg MW RegCap Avg MW RegCap
Registered Capacity (end of month) 18,902 18,882 18,764 0.1 0.7
Offered Capacity 12,803 68 12,790 68 11,986 65 0.1 6.8
Outage Capacity 1,926 10 1,914 10 1,996 0 0.6 (3.5)
Capacity Not Offered 2,353 12 2,378 13 2,443 13 (1.1) 3.7)
Malaya Capacity for MRU 300 1.6 300 1.6 579 3 0.0 (48.2)
Preferential and Non-Scheduled Capacity 1,504 8 1,500 8 1,431 8 0.2 5.1

! Preferential capacity refers to the combined registered capacities of priority dispatch and must dispatch generating units.

26 November to 25 December 2018 Monthly Market Assessment Highlights

(MAG-MMAR-2018-12)

Page 1




Il. Power Plant Outages
A. Outage Capacity by Plant Type

System-wide outage capacity averaged at 1,926 MW this month, slightly higher by 0.6 percent
from previous month’s 1,914 MW. This increase was driven by the higher outage capacity
involving coal plants from previous month’s 552 MW to 675 MW this month attributable to the
maintenance outages of Sual CFTPP unit 2 (647 MW) from 16 November to 4 December 2018
and Calaca CFTPP unit 2 (300 MW) from 8 to 16 December 2018.

Natural gas plants likewise noted an increase in average outage capacity from previous
month’s 219 MW to current month’s 283 MW related to the maintenance outage of San Gabriel
NGPP (420 MW) beginning 8 December until the end of the billing month.

On the other hand, hydro plants observed a lower outage capacity averaging at 117 MW
compared to 200 MW in November. This decrease was attributable to the resumption of
operations of Kalayaan PSPP units 1 and 2 (2x180 MW) from planned outage in November.
Meanwhile, this month’s outage from hydro plants mainly involved the planned outages of
Angat Main HEP unit 3 (50 MW) and Kalayaan PSPP units 3 and 4 (2x180 MW).

Decrease in oil-based plants’ average outage capacity was similarly noted from previous
month’s 545 MW to current month’s 470 MW due to the resumption of operations of Limay
CCGT units 3 and 7 (2x60 MW). This month’s outage from oil-based plants was mainly
attributable to the forced outages of Malaya TPP unit 2 (300 MW) and Navotas DPP unit 2 (49
MW).

Geothermal plants likewise recorded a lower outage capacity averaging at 381 MW (previous
month’s 399 MW) mainly related to the planned outage of Makban GPP B (63 MW) and
maintenance outage of Tiwi GPP A (59 MW) on top of the deactivated shutdown of Makban
GPP C (55 MW) and Tiwi GPP B (44 MW). The month-on-month decrease was driven by the
resumption of operations of one unit of Makban GPP A (63 MW) on 22 November from its
forced outage since 30 August.

Year-on-year, this month’s outage was 3.5 percent lower compared to previous year’s average
at 1,996 MW. Coal plants recorded a higher average outage capacity at 1,051 MW in the
previous year which mainly involved Sual CFTPP unit 1 (647 MW), SLPGC CFTPP unit 1 (150
MW), and SMC Limay CFTPP unit 1 (150 MW).

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

2017
December 2018 November 2018 December 2017 % M-on-M Change % Y-on-Y Change
Resource Type (In MW) (In MW) (In MW) (Nov 2018 - Dec 2018) (Dec 2017 - Dec 2018)

Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Coal 1,482 123 675 1,023 123 552 1,894 682 1,051 44.9 0.0 22.3 (21.8) (82.0) (35.7)
Natural Gas 685 0 283 974 0 219 775 0 233 (29.7) 29.0 (11.6) 215
Geothermal 520 328 381 482 328 399 518 278 388 7.9 0.0 (4.4) 0.3 18.0 (1.6)
Hydro 578 50 117 444 50 200 215 0 53 30.2 0.0 (41.3) 168.8 119.6

Oil Based 613 411 470 661 381 545 577 132 272 (7.3) 8.0 (13.7) 6.1 211.7 73.0
TOTAL 2,822 1,221 1,926 2,657 1,202 1,914 2,927 1,489 1,996 6.2 1.6 0.6 (3.6) (18.0) (3.5)

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 925 MW. This, however, was only 2.5 percent lower than last month’s
949 MW. Major coal plants that were on short-duration forced outages in December were
QPPL CFTPP (459 MW), Pagbilao unit 3 (420 MW), GN Power unit 1 (316 MW), Masinloc unit
1 (315 MW) and Calaca unit 2 (300 MW). Oil-based plant 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 229 MW from the 367 MW
in November. This decrease was driven by the lower outage capacity involving hydro plants
from 200 MW in November to 117 MW this month attributable to the short-duration outages of
Kalayaan units 3 and 4 (2x180 MW) and natural gas plant San Lorenzo unit 1 (265.8 MW).
Coal power plant Kepco Salcon unit 1 (with plant capacity of 103 MW) was on outage from 01
November 2018 and resumed its operation on 07 December 2018.

Maintenance outage capacity averaged at 648 MW, likewise recording a 27.0 percent increase
from 510 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), San Lorenzo NGPP unit 2
(261.8 MW), Calaca unit 2 (300 MW), SMC unit 4 (150 MW) and natural gas plant San Gabriel
NGPP (420 MW).

Meanwhile, outage capacity related to deactivated shutdown remained at an average of 99
MW, attributable to the long-standing deactivated shutdown involving geothermal plants
Makban GPP unit C (55 MW) and Tiwi GPP unit B (43.7 MW).
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Figure 3. Plant Outage Capacity (by Outage Category), December 2018
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Table 3. Outage Summary, by Outage Category, December 2018 and November 2018

December 2018 November 2018 % M-on-M Change % Y-on-Y Change
Resource Type (In MW) (In MW) (Nov 2018 - Dec 2018) (Dec 2017 - Dec 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Planned 576 113 229 854 207 367 (32.5) (45.4) (37.7) 35 86.8 (18.1)
Maintenance 1,041 97 648 768 85 510 355 270 (20.6) (29.0)
Forced 1,789 700 925 1,513 708 949 18.2 (1.1) (2.5) 6.6 130.5 286
Deactivated Shutdown 98 99 99 99 98 99 0.0 0.0 oo 0.0 0.0 0.0

C. Outage Factor

About 10.2 percent of the total registered capacity went on outage in the December billing
month, a slight decrease from last month’s 10.3 percent and last year's 10.9 percent.
Geothermal plants (21.4 percent), oil-based plants (19.3 percent) and coal plants (9.0 percent)
demonstrated the highest outage factors in December, while natural gas plants and biomass
plants recorded 8.6 percent and 6.5 percent, respectively.

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 5.0 percent. This is attributable to the high forced outage
factor of oil-based plants at 17.7 percent and geothermal plants at 8.6 percent. Maintenance
outage factor came next at 3.4 percent, with natural gas plants recording the highest
maintenance outage factor at 8.1 percent. Planned outage factor was posted at 1.2 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), December 2018, November 2018, December

2017
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Figure 5. Outage Factor (by Outage Type), December 2018, November 2018, December

2017
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Table 4. Outage Factor, December 2018, November 2018, December 2017

Total Qutage Factor Forced Outage Factor Maintenance Outage Factor Planned Outage Factor D/S Outage Factor
Plant Type| Dec 2018 | Nov 2018 | Dec 2017 | Dec 2018 |Nov 2018 | Dec 2017 | Dec 2018 | Nov 2018 | Dec 2017 | Dec 2018 | Nov 2018 | Dec 2017 | Dec 2018 | Nov 2018 | Dec 2017
BAT
BIOF 6.5 9.8 0.8 5.9 8.4 03 07 14 0.4 0.0 0.0 0.1
COAL 9.0 7.3 14.8 4.8 3.7 53 3.6 25 7.9 0.6 141 1.7
GEO 21.4 23.3 21.9 8.6 15.5 14.1 3.6 0.8 0.8 3.7 1.4 1.5 5.5 5.5 5.5
HYD 44 7.9 2.1 0.1 0.6 09 0.2 0.1 0.1 4.1 7.2 1.2
NATG 8.6 6.6 71 0.4 0.8 8.1 6.2 4.3 0.4 0.0 2.0
OIL 19.3 23.6 11.5 17.7 15.9 1.7 1.6 4.5 8.2 3.2 1.6
SOLR 0.1 0.1 0.0 0.1 0.1 0.0
WIND
Total 10.2 10.3 10.9 5.0 5.1 3.9 34 2.7 4.9 1.2 1.9 1.5 0.5 0.5 0.5
26 November to 25 December 2018 Monthly Market Assessment Highlights Page 5

(MAG-MMAR-2018-12)



lll. Demand and Supply Situation

System demand? continued to decrease during the December billing month recording an
average of 9,446 MW, lower by 2.2 percent from previous month’s 9,658 MW, as cooler
temperatures prevailed as well as the observance of holidays on 30 November and on 24 and
25 December. Weekly average system demand ranged from a low 7,179 MW (from 24 to 25
December) up to 9,857 MW (from 3 to 9 December). Year-on-year, this year's average
demand was 7.3 percent higher than previous year’s 8,802 MW.

For this period, the reserve schedule averaged at 1,146 MW. Consequently, the demand plus
reserve schedule averaged at 10,591 MW, posting a 1.3 percent decrease from last month’s
10,729 MW and 8.7 percent increase from last year’s 9,739 MW.

On the other hand, average effective supply® demonstrated a 0.5 percent increase at 13,065
MW this month from previous month’s 13,002 MW. Weekly average effective supply ranged
from 11,976 MW (24 to 25 December) up to 13,473 MW (3 to 9 December). Similar with the
year-on-year comparison of average demand, this year’s average effective supply was higher
than previous year’'s 12,298 MW.

Driven by the decrease in demand, supply margin* widened by 8.8 percent this month at 2,474
MW coming from previous month’s 2,273 MW. On the contrary, this month’s average supply
margin was lower when compared to previous year’'s 2,558 MW.

Figure 6. Demand and Effective Supply (Ex-ante), December 2018
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Table 5. Demand and Supply Summary (Ex-ante), December 2018, November 2018 and
December 2017

December 2018 November 2018 December 2017 % M-on-M Change % Y-on-Y Change
(In MW) (In MW) (In MW) (Nov 2018 - Dec 2018) (Dec 2017 - Dec 2018)

Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg

Demand 11,851 5,856 9,446 11,957 6,851 9,658 11,101 6,067 8,802 (0.9) (14.5) (2.2) 6.8 (3.5) 7.3
Reserve Schedule 1,608 671 1,146 1,498 592 1,071 1,077 487 938 7.4 13.2 7.0 49.3 37.6 22.2
Demand plus R/S 13,226 6,692 10,591 13,152 7,443 10,729 12,131 6,875 9,739 0.6 (10.1) (1.3 9.0 2.7 8.7
Effective Supply 14,839 10,551 13,065 14,510 11,776 13,002 13,819 10,968 12,298 2.3 (10.4) 0.5 7.4 (3.8) 6.2
Supply Margin 4,437 89 2,474 4,655 176 2,273 4,800 732 2,558 4.7) (49.1) 8.8 (7.5) (87.8) (3.3)

Note: The derived values were non-coincident.

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

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).
4The supply margin is equal to the effective supply less system demand requirement plus reserve schedule.
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Table 6. Weekly Demand and Supply Summary (Ex-ante), December 2018

26 Nov to 2 Dec 2018 3to 9 Dec 2018 10 to 16 Dec 2018 17 to 23 Dec 2018 24 to 25 Dec 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 11,586 7,403 9,519 11,734 7,650 9,857 11,851 7,568 9,768 11,309 7,225 9,286 8,451 5,856 7,179

Reserve Schedule 1,360 797 1,139 1,500 879 1,156 1,608 904 1,217 1,586 808 1,144 1,176 671 890
Demand plus R/S 12,885 8,245 10,658 13,226 8,529 11,013 13,216 8,619 10,984 12,895 8,126 10,430 9,562 6,692 8,069
Effective Supply 14,149 11,546 13,009 14,839 12,002 13,473 14,142 11,697 12,930 14,487 11,459 13,159 13,126 10,551 11,976
Supply Margin 3,737 1,054 2,351 4,128 1,311 2,459 3,379 89 1,945 3,910 1,573 2,729 4,437 2,978 3,907

IV. Market Price Outcome®
A. Market Prices

Market prices recorded a lower average at PhP3,186/MWh from previous month’'s
PhP3,324/MWh following the wider supply margin observed this month. This was, however,
higher by 31.4 percent compared to PhP2,424/MWh in December 2017 attributable to the
better supply and demand conditions in the previous year.

Price spikes reaching as high as PhP32,827/MWh were noted from 10 to 12 December
attributable to the relatively tight supply margin recorded during the period. High level of outage
capacity involving coal plants Mariveles CFTPP unit 1 (316 MW), Calaca CFTPP unit 2 (300
MW), SMC Limay CFTPP unit 1 (150 MW), SLTEC CFTPP unit 2 (123 MW) and natural gas
plant San Gabriel NGPP (420 MW) was observed during the period.

Prices were generally below PhP9,000/MWh for the rest of the billing month. The weekly
average prices went as low as PhP1,396/MWh from 24 to 25 December driven by the low
demand during the holidays.

Figure 7.  Market Price Trend, December 2018
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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, (iii) 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 7.

Market Price Summary, December 2018, November 2018 and December 2017

December 2018 November 2018 December 2017 % M-on-M Change % Y-on-Y Change
(In PhP/MWh) (In PhP/MWh) (In PhP/MWh) (Nov 2018 - Dec 2018) (Dec 2017 - Dec 2018)
Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
Luz-Vis 32,827 0 3,186 32,077 0 3,324 6,824 0 2,424 2.3 (4.1) 381.1 31.4
Luzon 32,828 0 3,191 32,493 0 3,322 6,824 0 2,431 1.0 (3.9 381.1 313
Visayas 32,827 -10,951 3,164 31,664 0 3,336 6,824 -515 2,390 3.7 (5.2) 381.0 (2,024.8) 32.4
Table 8. Weekly Market Price Summary, December 2018
26 Nov to 2 Dec 2018 3to 9 Dec 2018 10 to 16 Dec 2018 17 to 23 Dec 2018 24 to 25 Dec 2018
(in PhP/MWh) (in PhP/MWh) (in PhP/MWh) (in PhP/MWh) (in PhP/MWh)
Max I Min | Avg Max I Min \ Avg Max | Min | Avg Max \ Min I Avg Max | Min I Avg
[ Luz-Vis 8140 | 0 | 3,039 5346 | 1,406 | 2,977 | 32,827 | 2,099 | 4,372 4350 | 301 | 2,711 4176 | 0 | 1,39

The market prices in Luzon averaged at PhP3,191/MWh, higher by 0.9 percent than the
PhP3,164/MWh recorded in the Visayas region. Price separation was noted on 9 December
following the planned outage of the HVDC link due to the scheduled shutdown of Naga
Converter Station. During this period, Visayas region also recorded negative market prices.

Figure 8. Market Price Trend - Luzon, December 2018
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Figure 9. Market Price Trend - Visayas, December 2018
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Table 9.

Regional Price Summary — December 2018, November 2018 and December

2017
(In FI>_#FZ>/O|\;|]Wh) (In\gﬁsyl\j\SNh) % Difference
Max Min Avg Max Min Avg Max Min Avg
December 2018 | 32,828 0 3,191 32,827 | -10,951 3,164 0.0 (100.0) 0.9
November 2018 | 32,493 0 3,322 31,664 0 3,336 2.6 (0.4)
December 2017 6,824 0 2,431 6,824 -515 2,390 0.0 (100.0) 1.7

B. Price Distribution

Consistent with the decrease in month-on-month average prices, higher frequency of prices
below PhP2,000/MWh was noted this month at 6.5 percent from 3.9 percent in the previous
month. Also, lower frequency was recorded at above PhP20,000/MWh at 0.3 percent this

month from 0.5 percent in November.

In addition, lower frequency of prices at PhP6,000/MWh up to PhP16,000/MWh from previous

month’s 3.6 percent to current month’s 3.2 percent.

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

Price Range % Distribution
(PhP/MWh) December 2018 November 2018 December 2017
0 and below 2.8 0.4 1.7
0 to 2,000 3.8 3.5 13.9
2,000 to 4,000 85.4 88.7 81.0
4,000 to 6,000 4.6 3.2 2.8
6,000 to 8,000 1.9 2.7 0.7
8,000 to 10,000 0.6 0.4 0.0
10,000 to 12,000 0.4 0.4 0.0
12,000 to 14,000 0.0 0.0 0.0
14,000 to 16,000 0.3 0.1 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 0.3 0.5 0.0

Table 10. Price Distribution — December 2018, November 2018 and December 2017
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C. Price Duration Curve
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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.

Majority of the prices during off-peak hours (85 percent) were between PhP2,000/MWh to
PhP4,000/MWh. On the other hand, the remaining market prices were between
PhP6,000/MWh to PhP21,000/MWh (4.6 percent). As shown in Figure 12, 85 percent of the
prices during peak hours ranged between PhP2,000/MWh to PhP4,000/MWh. Meanwhile,
another 4.6 percent were between PhP6,000/MWh to PhP8,000/MWh, 3.75 percent were
above PhPO/MWh to PhP2,000/MWh while 2.8 percent was below PhP2,000/MWh. The
remaining 2.3 percent were above PhP10,000/MWh.

Figure 11. Price Duration Curve (Off-Peak Period), December 2018
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Figure 12. Price Duration Curve (Peak Period), December 2018
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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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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 720 trading intervals, two (2) 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 10 December at 1600H and 1800H
were interesting pricing events.

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

Date Hour Market Price | Supply Margin | Reference Price Threshold
(PhP/MWHh) (MW) (PhP/MWHh)
12/10/2018 18 32,827 89 20,436
12/10/2018 16 22,342 269 18,088

V. Pricing Errors and Market Intervention

System-wide non-congestion pricing errors affected 4 trading intervals or 0.6 percent of the
time in the ex-ante and 3 trading intervals or 0.4 percent of the time in the ex-post during the
December billing month, related to inappropriate input data. This posted a decrease from
previous month’s non-congestion pricing error occurrences that affected 7 trading intervals or
0.9 percent of the time during the ex-ante and ex-post.

In Visayas, non-congestion pricing errors affected seven (7) trading intervals or 1.0 percent of
the time, higher than last month’s 3 trading intervals or 0.4 percent of the time in the ex-ante
and four (4) trading intervals or 0.6 percent of the time were affected in the ex-post, lower than
last month’s five (5) trading intervals or 0.7 percent of the time.
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Meanwhile, a decrease in the system-wide application of Price Substitution Methodology
(PSM) was observed this month, affecting a total of 84 trading intervals or 11.7 percent of the
time (previous month’s 111 trading intervals or 14.9 percent of the time) in the ex-ante and 84
trading intervals or 11.7 percent of the time (previous month’s 117 trading intervals or 15.7
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 Ml Summary, December 2018

Luz-Vis Luzon Visayas Total
Freq. % of Time Freq. % of Time Freq. % of Time Freq. % of Time
PEN (RTD) 4 0.8 - - 7 1.0 11 1.5
PEN (RTX) 3 0.4 1 0.1 4 0.6 8 1.1
PSM (RTD) 84 11.7 - - - - 84 11.7
PSM (RTX) 84 11.7 - - 4 0.6 88 12.2

Note: The column “Total” refers to the total number of trading intervals with PEN, PSM or Ml
(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 5 trading intervals in the ex-ante
were related to base case as well as inappropriate input data while 3 trading intervals in the
ex-post were all related to inappropriate input data.

In Luzon, pricing errors due to base case constraint affected only one (1) trading interval in the
ex-post.

On the other hand, pricing errors due to over-generation affected three (3) trading intervals and

four (4) trading intervals due to load shedding in the Visayas during the ex-ante and pricing
errors due to over-generation affected four (4) trading intervals during the ex-post.

Table 13. PEN Type Summary, December 2018

Luz-Vis Luzon Visayas Total
Freq. % of Time Freq. % of Time Freq. % of Time Freq. % of Time
PEN (RTD) 5 0.7 - - 7 1.0 12 1.7
Contingency - - - -
Base Case 1 0.1 1 0.1
Over-generation - - 3 0.4 3 0.4
VolLL - - 4 0.6 4 0.6
Inappropriate
Input Data 4 0.6 4 0.6
PEN (RTX) 3 0.4 1 0.1 4 0.6 8 1.1
Contingency - - - - -
Base Case - 1 0.1 1 0.1
Over-generation - - 4 0.6 4 0.6
VolLL -
Inappropriate
Input Data 3 0.4 - - 3 0.4

VI. HVDC Scheduling
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Power flow through the HVDC Interconnection was generally directed towards the Luzon
region for 554 trading intervals in the ex-ante during the billing month.

On the other hand, the HVDC power flow was directed towards the Visayas for 157 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 nine (9) trading intervals during the billing
month.

Figure 14. Summary of HVDC Limits Imposed by NGCP-SO, December 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), December 2018

HVDC Limit during Ex-ante HVDC Limit during Ex-post
(Visayas/Luzon) (Visayas/Luzon)
Results of HVDC Scheduling (No. of Trading Intervals) (No. of Trading Intervals)

0/0 250/420 Total 0/0 250/420 Total
Visayas to Luzon - 554 554 - 561 561
Limit Not Maximized 548 548 551 551
Limit Maximized 6 6 10 10
Luzon to Visayas - 157 157 - - 150
Limit Not Maximized 154 154 147 147
Limit Maximized ™" 3 3 3 3
No Flow ™ 9 9 9 9
TOTAL 9 711 720 9 561 570

VII. Price Setting Plants®

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.
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Market prices at -PhP10,000/MWh were noted at 0.42 percent of the time during the billing
month. The frequent price-setters are coal plants, topped by PCPC CFTPP, PEDC CFTPP and
TPC (Sangi) CFTPP which set the price at this level at 0.4 percent each, followed by KSPC
CFTPP at 0.1 percent.

Figure 15.Price Setting Frequency Index (-PhP10,000/MWh) - December 2018,
November 2018 and December 2017

Price Setting Frequency Index (-PhP10,000/MWh to PhPO/MWh) E= Dec 2018
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About 96.3 percent of the market prices in December were below PhP5,000/MWh. Coal and
natural gas plants figured as the top frequent price-setters in Luzon, with Masinloc CFTPP
setting the price in 44.0 percent of the time during the month, followed by Pagbilao CFTPP at
26.3 percent, Sual CFTPP at 24.7 percent, SLTEC CFTPP at 19.3 percent, QPPL CFTPP at
17.2 percent, Pabilao unit 3 at 16.1 percent and llijan NGPP at 15.0 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 20.8
percent, 16.8 percent, 12.9 percent and 12.4 percent of the time, respectively, during the
month.

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) - Luzon, December
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Figure 17.Price Setting Frequency Index (PhP5,000/MWh and Below) - Visayas,
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Market prices ranged above PhP5,000/MWh to PhP10,000/MWh at 2.26 percent of the time
during the month, a marked decrease from last month’s 4.03 percent. Oil-based, hydro and
natural gas plants obtained the highest frequencies in setting the prices at this level, topped by
EAUC DPP at 1.8 percent, Magat HEP at 1.4 percent, CPPC DPP at 0.8 percent, Avion NGPP
at 0.7 percent and Subic DPP at 0.4 percent.
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Figure 18. Price Setting Frequency Index (Above PhP5,000/MWh to PhP10,000/MWh),
December 2018, November 2018 and December 2017
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Market prices above PhP10,000/MWh were noted at 0.94 percent of the time during the billing
month. The most frequent price-setters are mostly oil-based plants, topped by Calumangan
DPP, which set the price at this level at 1.11 percent. Panay DPP | was next on the list at 0.4
percent, followed by Navotas DPP, and Panay DPP Il at 0.2 percent each.

Figure 19. Price Setting Frequency Index (Above PhP10,000/MWh), December 2018,
November 2018 and December 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 93 percent of the time or in 673
trading intervals, an increase from previous month’s 90 percent. This indicated that fewer
trading intervals had pivotal suppliers.

Figure 20. Market RSI vs. Pivotal Suppliers (Ex-Ante), December 2018
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IX. Pivotal Suppliers?®

A total of 26 Luzon plants emerged as pivotal suppliers during the December billing month led
by Ilijan NGPP for having been pivotal for 96.7 percent of the time and Sual CFTPP for 5.8
percent. Other Luzon plants namely Sta. Rita NGPP, Pagbilao CFTPP, and Masinloc CFTPP.

Eight (8) Visayas plants were considered as pivotal suppliers this month led by Leyte A GPP
and PEDC CFTPP at 0.4 percent of the time each. CEDC CFTPP and KSPC CFTPP likewise
emerged as pivotal supplier this billing month at 0.3 percent of the time each.

Figure 21. Pivotal Supplier Frequency Index - Luzon, December 2018

Luzon - Pivotal Supplier Frequency Index based on Effective Supply (Ex-ante)
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% 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.

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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Figure 22. Pivotal Supplier Frequency Index - Visayas, December 2018
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X. Price-Setters and Pivotal Plants

Natural gas plants lljan NGPP became the top price setters while it was pivotal at 2.08 percent
followed by hydro plants Binga HEP, San Roque HEP, coal plant Sual CFTPP and Limay
CCGT at 0.13 percent of the time respectively during the December billing month.

Figure 23. PSI vs. PSFI, December 2018
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XI. Generator Offer Pattern

Geothermal plants in Luzon submitted almost its entire capacity (99.9 percent) at PhPO/MWh
and below. About 58.0 percent of the offer prices were at exactly PhPO/MWh, while the
remaining 41.9 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, almost all of its submitted capacity
offers, at 99.3 percent, were scheduled for dispatch in the market during the billing month.
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Figure 24. Geothermal Plants Offer Pattern, Luzon — December 2018
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Geothermal plants in the Visayas demonstrated slightly higher-priced offers compared with the
geothermal plants in Luzon. While about 76.3 percent of its capacity offers were priced at
PhPO/MWh and below, the remaining 23.7 percent were priced higher at above PhPO/MWh to
PhP5,000/MWh.

Accordingly, 96.1 percent of the offers submitted by the Visayas geothermal plants were
scheduled for dispatch during the month.

Figure 25. Geothermal Plants Offer Pattern, Visayas — December 2018

== Pmin mm Below PhPO == PhPO

Geothermal Plants PhPO to PhP5000 PhP5000 to PhP10000 =mPhP10000 to PhP15000
== PhP15000 to PhP20000 s PhP20000 to PhP25000 PhP25000 to PhP30000
a0 m= PhP30000 to PhP32000  —RTD Schedule a00

Offered Capacity (MW)
(W) enpayos aly

Natural gas plants offered 72.7 percent of its capacity at PhPO/MWh and below. The remaining
22.6 percent comprised of higher offer prices ranging above PhPO/MWh to PhP5,000/MWh,
while another 4.7 percent were offers priced above PhP5,000/MWh to PhP10,000/MWh.

Correspondingly, 75.3 percent of the offers submitted by natural gas plants were scheduled for
dispatch during the month.
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Figure 26. Natural Gas Plants Offer Pattern, Luzon — December 2018
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Luzon coal plants offered 59.2 percent of its capacity at PhPO/MWh and below, and a
considerable portion (38.1 percent) at prices ranging above PhPO/MWh to PhP5,000MWh
which indicates a higher month-on-month comparison, having offered only 35.6 percent of its
capacity at this price range in November. The remaining capacity was offered at higher prices.
2.3 percent were distributed to prices above PhP5,000/MWh to PhP15,000/MWh, while
another 0.4 percent of the offers were priced above PhP30,000/MWh to PhP32,000/MWh.

Respectively, 86.1 percent of the offered capacity of Luzon coal plants was scheduled for
dispatch during the month.

Figure 27. Coal Plants Offer Pattern — Luzon, December 2018
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On the other hand, Visayas coal plants submitted 61.1 percent of its capacity offers at
PhPO/MWh and below. Another 35.4 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 3.4 percent of its
offers were priced above PhP5,000/MWh to PhP10,000/MWh (from last month’s 3.7 percent).
Only 0.1 percent of its offers were priced above PhP30,000/MWh to PhP32,000/MWh.

82.8 percent of its total offered capacity was scheduled for dispatch in the market during the
December billing month, lower than last month’s 84.9 percent.
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Figure 28. Coal Plants Offer Pattern, Visayas — December 2018
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Luzon hydro plans submitted 26.7 percent of its offers at PhPO/MWh and below, 2.1 percent
at above PhPO/MWh to PhP5,000/MWh, and a considerable portion (45.7 percent) at higher
prices ranging above PhP5,000/MWh to PhP10,000/MWh.

25.6 percent were priced even higher at above PhP10,000/MWh. Of which, 8.8 percent
comprised of offer prices distributed above PhP10,000/MWh to PhP15,000/MWh, 1.5 percent
of prices above PhP15,000/MWh to PhP20,000/MWh, 5.3 percent of prices above
PhP20,000/MWh to PhP25,000/MWh, and 0.6 percent above PhP25,000/MWh to
PhP30,000/MWh. The remaining 9.4 percent were offer prices ranging above PhP30,000/MWh
to PhP32,000/MWh. 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 23.12 percent
of its offer prices at above PhP10,000/MWh.

Accordingly, 29.8 percent of the offered capacity of Luzon hydro plants was scheduled for
dispatch.

Figure 29. Hydro Plants Offer Pattern, Luzon — December 2018
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Luzon oil-based plants submitted the highest offer prices this month with bulk of their offers, at
38.8 percent, priced above PhP30,000/MWh to PhP32,000/MWh and 38 percent of prices
above PhP20,000/MWh to PhP25,000/MWh. Meanwhile, 9.7 percent were priced above
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PhP5,000/MWh to PhP10,000/MWh, 4.3 percent of the offered prices were ranging from
PhP10,000/MWh to PhP20,000/MWh and only 9.0 percent were offered above
PhP25,000/MWh to PhP30,000/MWh.

Correspondingly, 5.1 percent of the offers were scheduled for dispatch in the market, a
decrease from 2.1 percent posted in the previous month.

Figure 30. Oil-based Plants Offer Pattern, Luzon — December 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 (40.5 percent) and the 32.7 percent were prices above
PhP15,000/MWh to PhP20,000/MWh. 5.3 percent of the prices were offered from
PhP10,000/MWh to PhP15,000/MWh and the remaining 20.1 percent were prices above
Php20,000/MWh to PhP32,000/MWh. A small portion, at 1.4 percent, were offer prices at
PhPO/MWHh.

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

Figure 31. Oil-based Plants Offer Pattern, Visayas — December 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 68.3 percent, followed by coal plants at 65.9 percent, geothermal
plants at 44.7 percent, hydro plants at 19.5 percent and oil-based plants at 3.1 percent.

Natural gas plants likewise obtained the highest utilization when measured in terms of
registered capacity net of outage, at 74.7 percent. Coal plants came next at 72.9 percent,
geothermal plants at 65.6 percent, hydro plants at 20.4 percent, and oil-based plants at 4.1
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 92.1 percent.
Coal and natural gas plants followed with 80.6 percent and 75.0 percent, respectively. Lower
utilization levels were recorded by hydro plants at 33.6 percent and by oil-based plants at only
6.2 percent.

Meanwhile, the capacity factors of preferential dispatch plants, measured in terms of registered
capacity, are posted at 47.3 percent for wind, and 16.6 percent for solar while biomass
recorded a capacity factor of 40.8 percent in terms of registered capacity.

The sole battery energy storage facility in the WESM — Masinloc Battery, posted a capacity
factor of 1.0 percent each when measured in terms of registered capacity, registered capacity
net of outage, and offered capacity.

Figure 32. Capacity Factor — Luzon Plants, December 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 74.2 percent,
followed by coal plants at 43.9 percent, hydro plants at 26.0 percent and oil-based plants at
3.3 percent.

Similarly, it was the Visayas geothermal plants which topped the list in terms of utilization based
on registered less outage capacity at 83.3 percent, followed by coal plants at 46.8 percent,
hydro at 26.0 percent and oil-based plants at 3.3 percent.
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Higher utilization levels were obtained based on offered capacity, with geothermal plants
recording 91.8 percent, coal plants at 64.6 percent and oil-based plants at 5.4 percent.

Wind plants’ capacity factors based on registered capacity and based on registered capacity
net of outage were posted at 42.2 percent while solar plants recorded the same at 15.7 percent,
respectively. Biomass plant recorded a capacity factor of 23.6 percent when measured in terms
of registered capacity and 24.7 percent when measured in terms of registered capacity net of
outage.

Figure 33. Capacity Factor, Visayas Plants — December 2018

Visayas - Capacity Factor £ Geothermal &8 Hydro B Wind =3 Biomass
11/26/2018 to 12/25/2018 == Coal B9 Qil-based [ Sclar = Battery
5 Natural Gas
100
90 - il
80 4
70 4
60 4
50 4
40 4
30 4
20 -
10
0 |
Metered Quantity vs Metered Quantity vs Metered Quantity vs Offered
Registered Cap. Registered less Outage Cap.
Cap.
XII. Generation Mix

Coal plants held the largest portion of the total metered quantity in Luzon at 55.7 percent (from
previous month’s 55.1 percent), followed by natural gas plants at 28.9 percent (previous
month’s 28.9 percent), hydro plants at 5.5 percent, geothermal plants at 5.5 percent and oil-
based plants at 0.6 percent. Meanwhile, the contribution of preferential and must-dispatch
generating units was recorded at 3.7 percent.

Figure 34. Generation Mix (Based on Metered Quantity) — Luzon, December 2018,
November 2018 and December 2017
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Coal plants had the highest contribution to the Visayas generation mix at 47.8 percent (from
previous month’s 48.4 percent) followed by geothermal plants at 41.7 percent (previous
month’s 42.2 percent). Oil-based and hydro plants came next with 0.4 percent and 0.2 percent,
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respectively. Meanwhile, solar plants’ contribution was at 4.9 percent, wind plants at 2.1
percent and biomass at 2.8 percent.

Figure 35. Generation Mix (Based on Metered Quantity), Visayas — December 2018,
November 2018 and December 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 36. Market Share by Major Participant Group based on Registered Capacity
December 2018, November 2018, and December 2017
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SMC likewise held the largest share of the market at 28.6 percent based on offered capacity.
AP held the second largest share at 21.2 percent followed by FGC at 18.1 percent. In distant
fourth is SMPC at 5.6 percent followed by PSALM at 5.2 percent and GBPC at 5.4 percent.
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Figure 37. Market Share by Major Participant Group based on Offered Capacity,
December 2018, November 2018, December 2017
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Market share calculated based on actual generation also showed the SMC group with the
largest market share at 29.1 percent. FGC and AP then followed at 21.2 percent and 20.5
percent, respectively.

SMPC and PSALM were also among the highest market shareholders 7.0 percent and 6.5
percent of the actual generation, respectively.

Figure 38. Market Share by Major Participant Group based on Actual Generation,
December 2018, November 2018 and December 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 concentrated market for 370 trading intervals (51 percent) of
the time and moderately concentrated market for the remaining 350 trading intervals (49
percent) during the December billing month.

Figure 39. Hourly HHI based by Major Participant Grouping, December 2018
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XV.  Spot Exposure

The spot market exposure of generator-trading participants comprised about 19.7 percent of
the total energy transaction in the WESM. This was lower than previous month’s 21.1 percent
and previous year’s 22.1 percent. Still, majority of the total energy injected into the grid was
covered by bilateral contracts.

Figure 40. Spot Market Exposure, December 2018, November 2018, and December 2017

Spot Market Exposure (Energy Injected)
11/26/2018 to 12/25/2018

Spot

Spot
19.7%

21.1%

Spot
22.1%

Bilateral
77.9%

Bilateral Bilateral
80.3% 78.9%
December 2018 November 2018 December 2017

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

Regionplant Typglant ¢ Unit Nam. cim“,’]‘" Date Dut Dateln  Duratiof Outage Type Remarks
[Uz0N| _GED) Twi3 457 | TNZAE00E 1526 30,00 | Deactivated Shutdawn] Thii 3 decommizzianed since May 26 2003
LUzon|_GED Makbanb 55 | odivzois2z.dd 30,00 | Deactivated Shutdawn] Conducted gas camprazsor test
wSAvA] GEQ | PGPP2Unitd 20 ORIZ7/207 B:07 3000 | Foced Outage | Steam being utlizzd by Hazula plant
LUzZon|_Avo AngatM3 50 0112302078 001 3000 | Planned Outage | Annual overhauling untl 23 Jul 2018
LUzoN| oL Malaya 2 350 | osnazoiE o 3000 | Forced Dutage | Bum air heater 24
L[Uzon| CoAL SLTECZ 23 | DeNEEnEed 3000 | ForcedOutage | leolated due to tippng Calacs-Salang Line
LUzon| _GED Tiwi1 53 DBMZ/Z0B LT | TW2ai2018 9495 | 241 |  Fooed Qutage | Low steam supply
L[ZoN|_GED) Makban3 20| 0eG020E 1313 3000 | ForcedOutage | Onreserve shutdoun pending avalabiity of steam supply
WiSAvA]  GED | UpperMabiao ] R R 3000 | Forced Dutage | Tripped
WISAvA] GED | UpperMahiaoZ | 32 OM0HZ07a 601 3000 | Forced Dutage | Trpped
LUZON| GED | Makban Ormat 1 E 03/30/20165:30 | 12132008 1022 | 2343 | Foiced Outage | Loss of power supply of FGPT mjection pump
WSAYA] COAL | KepooBaleond] 103 TU0NZ0T30:43 | 12072018 15,31 | 1165 | Planned Outage | APMS
WEAYA]  OL | PBI02Unid 5 THG201G 17,53 3000 | FowedOuags | Inteinal touble
LUzON| CoAL Sus? B47 | THBIZ016 25.26 | T2I04Z0TR420 | A8 | Manenance Dutage | Maintensnce outage ntl 16 Des 2076
LUzon|_coaL SMC 1 150 THB(Z07E 15:20 | 12M1Z006 242 | 15,53 | Forced ulage | High hunace pressure
Lzon| _GED Makband 63 TI3/2078 2135 3000 | Planned Outage | Maintenance Outage untl 13 December 2018
[UZ0N| WD | Kalayaand a0 TZIZIE001 | 220182256 | 596 | Planned Cutage | Maintenance Outage untl 25 Noverber 2018
[UZ0N| D | Kalayaand 10 TZHZ0T .01 | TWERE0tE 2317 | 297 | FlannedOutage | Planned Outage untl 28 November 2078 GOME
LUzon| oL DI i 1 38 | 25200800 | 1202006 1L01 | 5.45 | Maintenance Outage | PMS of Switchyard
LUzon|_rvo Angat Al 5 TVZEIZ01G6.45 | TH26/201819:49 | 034 |  Foroed Outage | Affected by tipping of San Josz S00MYA TOT
[ ) AngatAZ 5 THZIZ01G 6,45 | TH26/201319:99 | 034 |  Foroed Qutage | Affected by tipping of San Joss J00MYA TOT
[ ) Angat A3 5 THZRIZ0T06 45 | TWZR(z0NE 1949 | 054 | Foroed Dutage | Affected by tipping of San Jase S00MYA TOT
[ ) Angatt 1 50 THZEIZ01G 6,45 | TWZ6(z005 190 | 033 |  Forced Outage | Bifected by tipping of San Jos= S00MVA TOT
Lizon| _rvo AngatMz 50 TVZEIZ01G6.45 | TW26/201819:40 | 033 | Foioed Outage | Affected by tipping of San Jos= S00MYA TOT
[ ) Angatb4 50 THZIZ01G 6,45 | TW26/201819:38 | 033 | Foroed Qutage | Affected by tipping of San Joss J00MYA TOT
LUzoN| oL T Uit 2 & ETERE 7945 | Fowed Dutage | Unavailable due to conling tower raubls
[UZoN| D | AmboklsoZ ES TNZTIZ008 6,06 | V272016157 | 0.21 | Maintenance Dutage |eplacement of themastatic valve Inzpection of arfice and leaning of gosemnar ol codler
LUzon|  GED Twiz 53 THZEIZ006 3,47 | 122016 13:23 | 115_| Maintenance Dulage | Maintenanse Dutage
wSAva] SOLA Silay 20 TIZI2018 1418 | TV28i2018 15:25 | 0,03 | Forced ulags | Affected by the ipping of 63KV Bacalod-Silay Sub TL
[T Limay4 an Y2201 1009 | TWaN201813.:20 | 138 | Maintenance Outage | Limay 4 Main transiormer on shutdown to provide safe working clearance for testing of 8-010E24B00
WiSavad SOLR Ielasol 3 05 | MEHZ0WETEA0 | T2HZ0TR 543 | 016 | FocedOutage | Affected by shutdawn of BV Cadiz-VMC Sub TL per TLOS U CEB-2016-T-0021
LUzon|  GED Tl 53 THZHZ0TG 1331 26,44 | Maintenznce Outags | Mantenance Dutage
wsava] oL Fohol 2 4 TVZH2018 .39 | 12/032008 398 | 578 |  Farced Outage | Tripped dus to Main Lub ol pump tripped
Lizon|_al SLPGC3 25 TR0 T | TWA0i2018 18:23 | 105 | Maintenance Outage | Maintenance of 63-kY ine
L[Uz0N| CoAL TFPL 153 TS0Z018 0,38 | 120220081510 | 261 | Foced Dutage | Boller TubeLeak
LUzon|_GED Twi5 57 TI0IZ005 5,43 | 12i0Uz018 1223 | 128 _| Maintenance Dulage | Maintenance outage of Lt Transformer 5 untl Z100H
wigAvA]  GED Nasula 483 | TW3020% 716 | 10S0i201822:27 | 063 | PlannedDutage | Scheduledmaintenance aotivites
WSAYA] GED | PGPPZUALT 20 TAN2018 341 | THA0201810:23 | 0,03 | Forced Oulage | Auto-tripped. under investigation
WISAvA] GED | PGPPZUntZ 20 TUIOZ0T6 5.41 | THI0Z008 120 | 007 | Ferced Dulage | Auto-tiipped. under investigation
WSEvA] O CENFRIZ iz T2I0VZ006 6,23 | I0U20165.07 | 003 | Forced Dutage | Auto tipped dus to high winding temperaturs
LizZon| GED Makban 3 63 2VZ0NE 2132 | 12M2020083:23 | 0.25 |  Forced Ouage | Tripped ot47 M
L[ZoN|_GED) Makban3 &3 120202018 322 | 1202120081347 |_0.43 | Forced Oulags | Generatorlock-out pratection. Tripped at 47M load
Luzon| GEO Makban 3 63 1203207 356 | 103201657 | 008 | ForcedDutzge | Turbine wip sctuation
LUzon| _GED Makban 3 63 T0HZ0TE B:01 | ZNHZ0G 1305 | 0.21 | ForoedOutage | Turbine trip actuation
[UZ0N| _HvD | Keleyasnd 180 12032016 5:47 | 1203206920 | 002 | ForcedOutege | Tripped 3t 135 M load
[Uzon| oL Limay B B0 | 120320082352 | 12042018 9.58 | 042 | ForcedOutage | Multigle flame offs
VEAYA] GEO | FGPRILnE 375 | 124200 00 | 12Hz0E S0 | 521 | Manenance Outage | Offine dus to scheduled mantenance activies
VEAYA] 0L Bohal 1 q 20412076 1147 | 12/04/200 1201 | 001 | FarcedCitage | Affected by the tipping of Tagbileran-Loboc 13,6 kY in
VEAYA] 0L Fohol3 42 | 120420081326 | 207I2006 1056 | 290 | ForcedOutage | Forced out out due to sbnormal sound of engine
LUzon| oL Cimay 1 B0 | 12i04201519:92 | 1242016 15:26 | 003 | ForoedOutage | Fuelzystem rouble
WEAYA] SO0LR | GenCarlos] 1A | LMISE008 042 | 1205120101475 | 095 | FocedCutage | Ofine due tainteinal problem
LUzon| ol Limay 4 an T2I0G/Z076 700 | 120612018 1613 | 2.33_| Mantenance Outage | Mot avallable due tounit  main transformer maintenance
LUzon| _HvD BngatM1 50 T2/06/2016 5:08 | 120712018 12,21 |_116_| Mantenance Dutage | Mot available due ta main ransfarmer nspection and carection of oilleaks
LUzZaW| _HvD AngatMz 50 12/06/2016 508 | 1210712011221 |_118_| Maintenanoe Dutage |Nat available due ta main ransfarmer inspeation and carrestion of oill=aks
LUzZan| _GED Makban & 55 T2I0RI207E 1013 1957 | ForedOutage | Manually shutdawn to faciitate comestion of turbine be aring vibration
[UzZ0N| _GED) Makban 5 55 | meizoieie0d 921 | Faroed Otage | Turbine sibration
VEAYA] 0L Fiohal1 ] TRI0TIZ07 1046 | T207IZ006 1606 | .22 | Forced Cutage | Foroe cut-out due ta leak injsctar
VEAYA] SOLR | SanCarosl 196 | M07iz008 1054 | 120TZ0R 151 | 004 | ForcedOutage | Auto-tipped due to switchgesr rouble
LUzon| oL Limay 5 &0 TRINE2060.01 | PNH20189.10 | 538 | Mantenanse Dutage | Maintenance autage unti 19 December 2018
[UZ0N| HATG | SanGabriel 420 | 12nai201a 0.36 17.97 | Maintenance Dutage |Maintenance outags unt 22 December 2018
[Uz0N|_ CoAL Calaca? 300 TRO0G/Z078 108 | 12006 .95 | BAD | Mantenance Dutage |Maintenance outage unti 15 December 2018
VEAYA] CED |MahansgdongdZ] 5 TZI0SZ0% 029 | 12Neiz0ie 724 | 923 | Planned Ouwage | Scheduled Preventive Mantenance. Capebily reduced to 564 M
VIEAYA] BOLR olasal 2 272z | 12032016512 | 1210902016 5:06 | 0239 |  FarcedOutage | Affected by maintenance along 53kY Basolod-5an Enique Sub TL
LUZON| _HvD | Partabanganl &0 20312078 10,01 | 1200902016 15:02 |_0.21 | Farced Outsge | Unavallable dus to repai of acoumulator shut—off valve
WEAYA] 0L Bohal 1 q TI03N201813:37 | 1202076 15:43 | 0.09_| Maimenance Dutage | Affected iipping of Uay -Garcia-Tagbilaran ine
VEAYA] 0L Fiohol 2 ] TRI03IZ01G 13:37 | 1200208 15,51 | 0.03 | Mantenance Dutage | Aftected tipping of Ubay -Garcia-Taghilaran ine
L[UZ0N| COAL | GNPowerd R TZ0IZ00E 0,23 | 12NdiZ016 1513 | 4.7 | Forced Outage | Drumleveltansmitter problem
VEAvA] SOLR | SenCarlos] 198 | @E01e 1257 | 120Z0e 1505 | 003 | ForcedOutage |lsolated due to emeigency opening of 63 kW Escalante-San Carles ine section
VEAYA] SOLR | SanCares2 198 | @20t 5T | RM020E 52 | 003 | ForcedCutage |lsclated dus to emeigency opening of 53 kW Escalante-San Carlos line section
VISAYA] SO0LR | GanCalesJun | 460 | 12N020N8 1310 | 12M0Z008 508 | 0.08 | ForoedOutage |lsclated due to smergency opening of 63 kW Essakante-San Carlos line section
[UZ0N| GED | Facmen3 20 Tz 202 | THWEE 045 | 036 | FoedOutage | Wacuum pump tip
[Uzon| oL SLPGL 3 S TIZOEE01 | T2M/Z00E 16 | 3.1 | Mantenance Dutage |FuelNozzle Fieplacement
VEAvA] 0L Bohol 4 q T2ITIZ0E 12:25 | 12N2i2008 1103 | 0,99 | Forcedutage | High evhaus! gas temperature on cylinder 45 and
LUzZan| _GED Makban 7 20 T2IZ0B20:23 | 12201622553 | 010 | FarcedOutage | Aflected bythe emergency shutdawn of Tie-Line -0 epai of Line 05 at Plant ©
Luzon| GEO Makban 8 20 22016 20:23 | 122082340 | 014 Forced Dutsge ﬁggﬁiﬂ’g&?é;;’gﬁﬁégmw” ef Tie-Line ©-0 Fepan ofLine U5 atFlant T FECLASSIIED
VEAYA] 0L Bohal3 42 | 220106 | 12122018208 | 023 | FercedOutage | Tripped Tulbo charger problem
VEAYA] 0L Fiohol 4 22013 553 | 127220082010 | 014 | ForoedOtage | Trinped. defective engine govemar
VEAYA] 0L CENFRI4 B4 | 222011743 | 12232010211 | MM | FocedOutage | Emergency offfine due to govemor problem
VEAYA] 0L Fiohol 2 ] T2AZ006 1108 | 1Zi7Z0t6 044 | 398 | ForcedClutage  |Fusllesk ot cylnder 12
VEAYA] CEO | UpperMahiaod | 32 T2AZ00E 1115 | 12NHZ0162121 | 042 | Forced Cutage | Emergency shuldown tofaciitate rectification of thermal anomaly
ViEAvA] BOLR Silay 20 2132018 M54 | 1232011710 | 009 | FarcedOutage | Aflected by tipping of 69KV Basalod-Silay sub TL
LUzon| oL SLPGL 3 25 TRIIZONE 1118 | 12MH2016 1300 | 0.08 | Forced Outage | Flame detestar failure
[savad oL Fiohol 3 iz Y2008 0 | 12Pi2008 1607 | 0.21 | ForcedOutage | Tripped fusl leak ot oyinder &
VIEAYA] CEO |MahsnagdengAl 5 THSIZ00E 025 | ENEZ0fa 157 | 106 | ForcedOutage | Tofaciitate steam blowing of newl installed steam sorubber of Maha A Ui 2. Capaci SEMW
LUZON| WATG | Sanlaorenzo2 | 2616 | 12/15/20184.30 | 12/6i201623,16 | 178 | Mantenance Outage | O ine campressor washing

MAG-MMAR-2018-12



Appendix A. Major Plant Outages

MISAYA] COAL TPC Sangil B0 12MSI2015 10:13 10.57 Forced Dutage Bioiler rube leak
LUZOM [n] 8 SLPGC 3 25 1262015801 | 1216120151400 | 0.25 Forced Dutage Mot available due to compressar w ater washing
LUZOW|  GEO Bacman 2 B0 TRAFIZOI8 12207 [ 12172081447 [ 0 Forced Outage Tripped with S3MW laad
LUZOW| GEO Tini 6 57 121812018 7:09 | 121820181341 | 0.27 [ Maintenance Outage |Maintenance Outags
MISAYA]  GEO PGP Unit 3 375 121812018 8:37 | 1218120181449 | 0.26 [ Maintenance Outage | Offline due ta scheduled maintenance
MISAYAY]  GED  |Mshanagdong AZ ] TZNBIZ01810:15 | 12M8/2018 1116 | 0.04 Planned Jutage | Cut out from the system. Under test and commissioning
LUZON| GED Bacman 1 B0 2MAZ018 1344 | 12MAN20061T:52 [ 017 Forced Dutage Tripped due ta unit 3 trouble
LUZOW| GEO Bacman 2 B0 121320181344 | 2N20181718 [ 015 Forced Outage Tripped due ta unit 3 trouble.
LUZOW| GEO Bacman 3 20 12132015 13:44 | 12n2me 2201 0.35 Forced Outage Tripped
MISAYA]  GEO Upper Mahiao 4 32 220208706 [ f22WR0182:56 | 0.63 Forced Outage Tofacilitate hotspot correction on Tie Breaker
MISAYAT  GEO Upper Mahiao 3 3z 220ZNE 706 [ 1212002018 22:41 | 0.65 Faorced Outage Tofaciltate hatspot carrection on Tie Breaker
MISAvAd COAL CEDC3 3z TZEZW20180:37 | 1212402013 1405 | 356 Forced Dutage DUE 7O BOILER PROBLEM
LUZOM[  HvD Binga 3 35 T2EZW20I86:07 | 120212018 T:57 0.07 | Maintenance Outage |Reservair water level data collection freeze
LUZOM[ H¥D Bings 4 35 T22120186:07 | 12212018 7.51 0.07 | Maintenance Outage |Feservair water level data collestion freeze
LUZOM[  HvD Binga 1 35 22020186:13 | 12202016 750 | 0.07 | Maintenance Outage |Feservoir water level data collection freeze
LUZOM[  HvD Binga 2 35 12202016 6:13 | 120212018 751 0.07 | Maintenance Outage |Reservoir water level data collection freeze
LUZOM(| COAL CalacaZ 300 V20 142 [ 120222015102 | 0.56 Forced Dutage Intercept valve failure. sudden closing
MISAvA] GED  [MahanagdongB1 S 121221203 0:08 3.93 Forced Outage Tofacilitate turbine rator replacement
LUZOM[ COAL Calaca 2 300 T2022120181:33 | 1212220191038 | 0.38 Forced Outage IMain turbine temperature drap tip.
LUZOM[ MWATG SanLorenzo 1 264.8 T2z2f25 419 | 1212320181325 | 163 Planned Dutage | Offline compressor w ashing
MISAYA] COAL FEDC 2 837 1212202016 20010 | 1202302018 6:17 | 042 Forced Outage Emergency shutdown due to coal feeder B leak on bellows
LUZOM([ COAL Mazinloc 1 S 22325346 | 1202302018938 | 0.24 Forced Dutage Problem at auto-plant contral system
LUZOM([ COAL QPPL 453 121231200158 5:52 [ 1212302018 22:47| 0.¥0 Forced Dutage Tripped with 135M laad
LUZOM[ COAL SMC ¢ 150 1212312018 13:40 2.43 | Maintenance Outage |Correction of punchiist in preparation for commercial operation
MISAYAT COAL PALM1 135 1202312015 18:13 2.24 Forced Outage Aftected by the tripping
MISAYA] COAL FEDC1 837 122325 18:19 [ 122320182357 0.23 Forced Outage Aftected by tripping of PEDC U3
MISAYA] COAL FEDC 2 837 120232015 18:13 | 12/24420150:07 | 0.24 Faorced Outage Aftected by tripping of PEDC U3
MISAvAad COAL PEDC 3 150 20225 18:13 | 1224020156:35 [ 0.51 Forced Dutage Ao tripped due to coal feeder problem
MISavad GEO PGPP1Unit2 375 2023205 18:19 [ 1202320182322 [ 0.21 Forced Outage Auto-tripped, affected by the disturbance in Panay area.
MISAY A ol CENPRIT 4.2 1212302018 13:45 | 1202312018 20:39 | 0.04 Forced Outage Emergency offline due to unuzual sound maritored
MISAY A ol PE102 Unit 3 5] 1212312018 20:49 | 121242018 16:44 | 0.63 Forced Outage Ao ip
LUZON|  GEO Makban 3 B3 1202412015 4:03 | 12/24/20185:24 | 0.05 Faorced Outage Turbine tripped actuation
MISAY A ol Bohal 3 4.2 1212402018 22:15 | 120252018805 | 041 Forced Dutage Ercessive exhaust gaz leak on culinder no 10
MISAvAa] COAL PEDC3 150 20252013 0:39 0.97 Planned Outage  |For annual preventive maintenance schedule
LUZOM[ COAL Pagbilso 3 420 2252058 2:07 [ 12252018356 | 0.08 Forced Outage High dium level
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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
prices”, while prices outside or beyond the thresholds are tagged as “interesting pricing

events”.

are considered as “normal

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 entitled “Supply Cushion Methodology and Detection of Events of Interest” published at
www.albertamsa.ca.
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