ISO 50001 Energy Management System — Case Study

PT Pertamina Hulu Energi
West Madura Offshore
(PHE WMO)

Achieved 10.2% energy efficiency and USD 931,986
cost saving trough ISO 50001:2018

implementation since 2020 Figure 1 PHE WMO Production Facilities
Case Study Snapshot

Industry Oil and gas

Product/Service Oil and gas

Location Gresik, East Java - Indonesia

Energy performance improvement percentage (over the

o ;
improvement period) 10.2% improvement over 1 years (2020)

Total energy cost savings (over the improvement period) USD 931,986
Cost to implement Energy Management System (EnMS) USD 48,045
Total energy savings (over the improvement period) 295,713 GJ

Total CO-e emission reduction (over the improvement

2
- 48,095 TonsCO2eq

Organization Profile / Business Case

PHE WMO is an Indonesia’s national oil and gas company whose working area is in Zone 11 Region 4 PT Pertamina Hulu
Energi (PT PHE). It operates in upstream oil and gas at West Madura Offshore (WMO) Block located between Madura
Island and Bawean Island with Onshore Receiving Facility at Gresik, East Java. It produced 4,403 BOPD oil and 65.44
MMSCFD gas in average in 2021 and contributed 0,92% and 1,8% to Indonesia’s crude oil production and gas
production respectively. It successfully maintains environmental performance during uncertainty due to natural
decline of production and significant change in its holding company’s organization including SCM, finance, legal and
HR division.

Conitunal energy efficiency program
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PHE WMO consumes more than 1 million GJ of energy annually, therefore it implements ISO 50001:2018. Moreover,
implementation of 1ISO 50001:2018 ensure company’s compliance to regulation and cost saving through energy
efficiency.

Significant Energy Use is gas fuel that accounted for more than 90% of total energy consumption. Positive impacts of
ISO 50001 implementation is maintaining energy intensity as much as 10% (2019) and 11% (2020) during which oil and
gas production declined significantly. The achievement is obtained through targeted energy efficiency innovation such
as energy efficiency in Turbine Compressor with Turbo-CTAR, X-Treme, El-Barkah innovations and in Turbine
Generator with SAKERA dan SAJANE innovations. Those innovations have been registered in national patent and
received multiple awards nationally in Indonesia.

In addition, PHE WMO vision is “towards world class oil and gas company” and implementation of Energy Management
System ISO 50001 plays significant role in achieving the vision. PHE WMO is committed to produce quality product in
a safe and environmentally responsible manner. Therefore, implementation of ISO 50001 is supported by existing
implementation of other international management system standard such as ISO 9001, ISO 14001 and ISO 45001.

“Implementation of ISO 50001:2018 ensure company’s compliance to regulation and cost saving

through energy efficiency”
— Muhamad Arifin - PHE WMO General Manager

Business Benefits

Before I1SO 50001 is implemented, PHE WMO understood that investment has to be made to save its energy beyond
business-as-usual approach. The investment includes ISO 50001 system development; internal staff time to develop,
implement the EnMS and prepare for external audit; personnel certification; ISO 50001 certification as well as
investment for energy efficiency program. In 2020, PHE WMO invested total of USD 48,045 to run its EnMS I1SO 50001
initiatives. Successful implemented I1SO 50001 saved energy cost and other benefits that accounted more than total
investment.

Ta ngib|e Benefits: Cummulative Sum of Energy Saving and Cost Saving
Energy cost saving: implementation of ISO 50001 saved RS P
energy cost as much as USD 931,986 based on improved ooeee

energy performance by comparing baseline and actual
energy performance provided in Cumulative of Sum
(CUSUM) as shown in Figure 3. Baseline period was set in

December 2019 — September 2020 and energy driver
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(295,713) GJ
~500000

USD (931,986)

identified as gas production and oil production. Year 2020 is rHaoe0eo
. . . . . —Cusum of Energy Saving (GJ) —Cusum Saving Cost (USD)
selected as baseline period since it represents normal period
of production. Figure 3 Cusum energy saving and cost saving vs price
goods

Energy Consumption Reduction: PHE WMO consumes
significant amount of energy in its operational activities. 2500000
Energy sources are natural gas (own use), biodiesel and
imported electricity from power company. Energy
consumption of PHE WMO from 2019 to 2021 is shown in

Energy Consumption
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Figure 4 below. Implementation of Energy Management 1000000
System is proven to reduce energy consumption during 2019- 500000
2021 period with very substantial reduction of 476,911 GJ
. . . o 2019 2020 2021 2022 (Apr)
equwalent with 23% total energy reduction. Enera/ Consumption 2049719 1613603 1572808 550087

Figure 4 PHE WMO energy consumption
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Renewable Energy Use: As part of initiatives to achieve energy efficiency, PHE WMO installed solar cell for outdoor
lighting in offshore and onshore operation facilities. Application of solar cell is company’s commitment to achieve
energy target as well as contribute to Government of Indonesia’s achievement of Sustainable Development Goal’s
(SDG’s) Number 7 is Affordable and Clean Energy. PHE WMO produce 314 GJ annually from its solar cell program.

GHG Emission GHG Emission reduction: Implementation of 1SO 50001

has significant contribution to company’s emission

g reduction. Based on emission calculator referring to
% Ministry of Environment No 12 Year 2012, PHE WMO
. - has reduced its carbon emission as much as 48,095
Sois So35 sesi P TonCO2eq during 2019 to 2021 period which is
~—GHG Emission 180383.2095 = 156089.1933  132288.4712  36812.21799 equiva|ent with 26% reduction.

Figure 5 GHG emission reduction PHE WMO

Intangible Benefits:

Indirect benefits of EnMS implementation for PHE WMO are:

Successful implementation of EnMS has put PHE WMO as benchmark for other Pertamina’s Companies
Sustainability report wherein energy performance improvement is part of good practice reported

Motivates its employee to propose innovative energy efficiency program with estimated of 3,800 man-hours
involved every year

Winner of National Energy Efficiency Award 2021

Gold PROPER Rating (the highest rating) of environmental performance rating from Ministry of Environment

Gold Medal in Continuous Improvement Program with energy efficiency innovation namely X-Treme and PERHIJO
Installation of solar cell & wind turbine with a capacity of 1.6 KW/day at the Marine Tourism Park

Meet the Key Performance Indicators (KPI) in Sustainable Emission Reduction of 0.25% annually

Emission reduction of 26% is direct contribution to the government's target to reduce GHG with a target of 29% by
2030 in accordance with the Nationally Determined Contribution (NDC).

Plan

Top Management Commitment

PHE WMO is committed to implementing 1SO
50001. This commitment is stated in the Health,
Safety, Environmental Protection & Security 610,011 (18 Programs EE)
(K3LL & Security) Policy. The contents of the
policy indicate that PHE WMO “implements an
Energy Management System and strives to
optimally in efficient and responsible energy
consumption”. In addition, PHE WMO also - 10 Programb EE
established Energy Management Policy in which
energy efficiency target is set 5% reduction from
2020 to 2025 or the equivalent of 0.8% annually.
PHE WMO also has a specific policy with emission

Invesment of Energy Efficiency Innovation

1,368,472 (17 Programs EE)

105,107 11 Programs EE

Investment (USD)

500,000 1,000,000 1,500,000

2021 2020 2019 m 2018

Figure 6 Investment for energy innovation

reduction target of 29% by 2030. Top level management is also committed to providing resources in the form of
budgets to improve personnel competence and energy efficiency programs or innovations with a total of USD
2,367,320 as can be seen in Figure 6.
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Energy Review, Baseline and EnPI

PHE WMO has determined Significant Energy Used (SEU) from energy review. SEU in PHE WMO is gas fuel accounted
for more than 90% of total energy. Gas Fuel is used as an energy source for Gas Turbine Compressor (GTC), Gas Turbine
Generator (GTG) in PPP area and PHES5 Area as well as reboiler in ORF.

PHE WMO has defined types of Energy Performance Indicators (EnPl) and Energy Baseline (EnB) for each level refering
to I1SO 50006:2014 as shown in Figure 7.

Lewvel Reference R Square P value EnPl Eguation
PHE WMMOD | I50 SDDD6:2014 level 1 EnPl type 3 Q. 7527 D. 7590 |y =0.94%*x1 + 0.99%x2 + 13508
Op. Area Reference R Sguare | P Value EnPl Equation
- = =
PPP 150 06:2014 level 2 EnPl type 3 O.B7DD 03247 w =D.375%x1 + D.5E2"x2 + 60327
CPP 0.68 00002 |y = 0.8B45%x]1 4+ 2.554%x2 4+ 22348
SEU Reference EnPI1
STC-623 7965 BTU/HP-hr
STC-6524 7965 BTIU/HP-hr
GTC-633 10370 BTU/HP-hr
- 10370 BTU/HP-h
GTC-653 150 SDDD6:-2014 level 3 Type 2 L r
oTG-803 14025 BTU/ kW-hr
C-102 10370 BTUS/HP-hr
GEG PEE4D 1036 WU kwh
= Gas (Gl]) = Diesel (GJ) Electricity (GJ) DEG PEE4L 027 L/kwh
Figure 7 PHE WMO SEU and Baseline equation & EnPI
Objective Target

The energy saving target has been set at 5% or equivalent to 0.8% annually or equivalent to 52,337 GJ until 2025 which
is stated in the energy efficiency management policy approved by top management. Top Management has also target
to maintain ISO 50001 in 2023.

Action Plan

To achieve energy efficiency targets, PHE WMO identified | llslea] Coms | Toml o) saving
[o] Programme s[glg|g| eneray Inves;;nent $ Category
. e . . ==
energy SaVIng opportunltles through thlrd party energy aUdItsl 1 |Implementation of 1SO 50001:2018 - 19416.41 0.00|High Cost
. . . L 2 |External energy audit 14562.31 0.00|High Cost
internal auditors who are nationally certified, as well as any |2 {xemalerergyad wooo | ssce 20 smatr adliion com
H H H H H duction faciliti 3 3
competent parties in their respective fields. These energy |iioremigsorificton 22 T 3265484 5,00/ Figh Cost
saving opportunities is evaluated and ranked to determine | |fmerue setinoof Air Conditioner 150 | 1039.00] 350,00 MH"
priority and timeline of implementation. Energy saving | ° |eattoss Reducerfor Gas Turbine Fuel 400 | 554524 1033328/ e "
opportunities are also ranked based on several criteria, such as | 7 |Eneray Mutualism between Oil and Gas 50000 | 15596.00| 2921351.68|High Cost
potential cost savings, required investment and investment | ® [Ji apor handing from TGRS (Gen 2000 | 65602.90| 244746.66|High Cost
payback period (simple payback) as shown in Figure 8. Based | ° [commesor rapocrtag) 78840 | 42802.34| 1106913.44|High Cost
on the ranking evaluation with those criteria, PHE WMO | [Generaor conremm oo 1526 | 15981.81) 194476.98|High Cost
. ! ! 11 |optimation of FSO Abherka Genset 1387 0.00 93947.47|No Cost
defined strategic plan of energy management program for 4 |z Pertomaes mprovemen ofCise Erin TN e ——
years of implementation as shown in Figure 9. 13 [Performance improvement of Gas Turbine 15261 53079.07| 398947 20| ligh ot
Compressor (X-Trem) 3 3
Criteria Rating 14 |increasing production trough MTG as ESP 4560 | 41589.32|  11700.79|High Cost
1 2 3 4 15 [Optimation of PHE 40 ESP Genset 1000 0.00]  43838.61|No Cost
Annual Cost | <Rp100  |Rp 100 million {Rp 500 million{ .. 16 e iacement of E-Forkdift o reduce 360 | 17328.88)  5972.70|High Cost
i illi illi illi 17 |Repl f TL Light to LED f Medium
Saving million Rp 500 m.lll,lon Rp 1 b||.I|c.>n e:;;ﬁ’:ve":‘;" ght to or 1608 | 9435.58| 15586.18 Cost'“
Investment | >Rp 1biilion Rp 500 million {Rp 100 million{  <Rp 100 18/, 1ybrid Energy using photovoltaic system 150 | 5072.57|  6797.47 :\:":S‘i'“m
Rp 1 billion [ Rp 500 million million - -
19 |Replacement refrigerant R-410a to R407¢ 1030 7071.01 75901.54 Medium
Simple 13 months -3 for less emission i 7 Cost
Payback >3years years 6- 12 months <6 months 20 (TTa:.S;u Shuttle Boat management System 12000 0.00| 2269178.83|No Cost
Figure 9 Evaluation and ranking criteria ! Cable gy PHE 20 St S60 | 36076.88|  2072.14|High Cost
22 |Rescheduling zﬁ"{gg;‘gﬁ u’:;“"” to 890 0.00| 132353.41|No Cost
23 |Monitoring ntrol m for Gas Turbin
CO"mngSSSFC("EIf;afIZ:Le) or Gas Turbine 50000 0.00| 172383.12|No Cost
24 |Solar Cell for Saving Energy Alternative Medium
(Social) for community development 150 178.00 250.00 Cost

Figure 8 Strategic plan of energy management
program
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Do, Check, and Act

Implementation Action Plan

Energy Savimg per Year
. _ _ 2019 2020 2021 Total Cost Imvesment | Payback
- Epergzy Conservation Location -
::”f"" Coast Sawing Energy | CostSaving Fmergy Cast Sawing | Saving (USD) USD) (Year)
vim, " =
E;nf (UsD) Saving (&I} (TSD) Saviag (GT) (TSD)
A Prodoction Process
Ficat FLoss Reducer far Cras o 2o 55173
L Pt PP 215,8 2.068 476,86 10.333 498,58 10893 30.295 5.517,24 a,54
2 Erengy Mualios benwesn |opp 90528 1.2E7.813 1347262 2921 352 1292937 T E23 EGT T.033.061 135.517.24 ol
Chil el Cices drectm e
3 Deendiering ** ORF 121642 o3 921 31.047.0 244.747 31.637.1 212 518 551165 £5.271,63 .27
4 Therba Crares PP 17.108.9 132108 | 140.416.0 1106913 | 1515862 1.286.9335 2.525.976 42.386,21 0,04
5 Sakona (GEG-G40)** CPP/PHE-5 3_100.E 41 763 11.935.0 194.477 7.368,2 166064 407 243 15.901,10 @06
& Crptimasi Gemset Abbsrka®+ |FS0 Abbecka 4 0604 58615 576585 93.947 4.957.6 113 268 265830
7 Sjame (EG-S45)%" CPP/PHE-3 585180 4.248,2 - 10.344,83 .07
0] - Tremet PP 0.607,9 101 778,1 - 52.811,03 CRE]
Chmumits - Clperanng Mo
=l Therdin Gemeraror Behind PHE-3E6B T1E.1 3.141.8 - 41.379.31 3,55
Litifimmticon of Electrical
1o |CPtmesi Gemser ESP PHE | —
20
11 |ErBarkak CPP/PHE 34 71.233.6
Toral A 95903.84 | 1.626.287.39 | 455.741,59 | 2 571.760.50 | £76. 443,40 | 4.615533.47 | 10.s13.500.36 | 243285
B Supproting Facilities related with Prodoction Process
_ R pp——— _ _ o
2 - 5.27 5 87 7 @2 7.32 2
1 E- ForkEfe P 3554 H 3686, 5.973 380, E.581 19929 17.328,88 .50
LEGL — Lews Eomrgy Green | PPE. ORF, - N I — — - -
[ em PIE.S 708,2 15.443 732,5 15386 7225 15779 45809 9.435,58 81
Eiytrid Enesgy mang PPP. ORF, - o I - o -
14 et e em PIE.S 3142 5833 3142 &.797 3142 5563 20,513 5.072,57 Q.75
Be Cocl With Mew B _ -
= 7 T 5 7 7 2 2E 825 787
15 |ferimarant em PIE.S 3.488.7 76.081 3.518.4 3.902 3.518.4 76 E42 228835 71,51 a1l
15 |FEETTam t;:::::" Beat |rso Abherka | 91.577.0 1.321.993 | 139.239.4 2269179 | 133.2535.8 3.038.383 6.629.955
17 |crmbs PHE-30 1824 304.0 - 36.978,86 12,44
1z |Recvestion - Reschedufmg  |eon appenka s.122.5 10.340.0
Crew Change Actiom
Tatal B 96,455,458 | 142564580 | 152.486.00 | 2.373.436.71 | 14883551 | 3.2146.548.02 6.945.630,53 TE.TET.EL
Total A= 192 3573 3051033 | ses 2279 6945206 | s25.2789 T_T62.081 17759221 326.116

Figure 10 Energy management action plan
Energy management action plan is determined on yearly-basis based on strategic plan. In addition to energy efficiency
program identified from energy audit, PHE WMO also harness improvement working culture from its employee to
identify opportunity for energy saving. Pertamina’s “Continuous Improvement Program” (CIP) is a catalyst for the
innovation and ideas for energy efficiency as part of continuous improvement.

“Energy is core of the life, let us activate body and soul to sustain energy transformation.”
— Sapto A. Sudarmanto - PHE WMO Field Operation Manager

Capacity Building

To implement EnMS ISO 50001, PHE WMO provided competent personnel including energy manager, national certified
energy auditor, EnMS ISO 50001 internal audit. Currently PHE WMO has a nationally certified energy manager, four
nationally certified energy auditors and 69 ISO 50001:2018 internal auditors. For technical competency, PHE WMO has
conducted training for SEU personnel both operation and maintenance team.

Monitoring Measurement Plan

Energy team and operations team determined monitoring and measurement schedule to ensure improvement of
energy performance of each SEU. PHE WMO developed applications developed BABLEFISH server, CCMSYS, and El-
Barkah. BABLEFISH server is used for data collection for energy data, production data, and other relevant data and
connected them to a local network and monitored in real time basis. Computerized Centered Maintenance
Management System (CCMSYS) is a predictive maintenance application developed based on energy criteria. CCMYS
contains database of equipment specifications and configurations, asset health information, a list of findings based on
energy criteria, performance achievements and maintenance backlogs as well as a Pareto graph of SEU’s maintenance.
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Figure 12 CCMSYS application & EI-Barkah Operating Principle

El-Barkah (Electronic Basis Redundancy Control via HMI) functions as an integrated control and monitoring function of
SEU 3 Gas Turbine Compressor (GTC) units to facilitate real-time supervision from control Room. El-Barkah has reduced
downtime by 99.1% from 3 GTC units. Tracking achievement of energy efficiency targets, PHE WMO measured
operational data, analyzed, and compared with the baseline as shown in Figure 12. The baseline calculation based on
variable (x1) oil production and (x2) gas production, and baseload. Energy baseline equation is
y =0.94*%X1 + 0.99*X2 + 13,508.

i toadce P20 Energy Efficiency Improvement
y=094'%1 +0.99%2 + 13508 il cvime
2,500,000
A . |EnCons . i
Produksi (salesy | |Intensi Y loredicted Energy Consumption Actual | Energy Difference 10.2%

Bulan Listrik 2,000,000

Minyak | Gas |Minyak | Gas | Total |Produce Diesel Total, Cusum

AL, GJTOE| GJ |Gas(GJ) (GJ) GJ

(Bbls) |(mmscf)| (TOE) | (TOE) | (TOE) | d water (GJ) GJ (GJ) L5000

) I O (6) (U] O [ () [13) ] (14 | (15 [ (16)
Sep [ 157.145| 2720 22.000 | 63458| 85458) 1152173 144 | 164.334 | 115.766 | 7.090 | 224 |123.080 | (41.263)] (41.263) 1000000
Oct | 161.268 | 2.780| 22577 | 64875 87452) 1209091] 1,38 | 168.280 | 115.697 | 4.773| 236 120.707 | (47.573) (88.826)
Nov | 186.015| 2560 | 21.702| 59730 81432) 1154929] 1.45| 162.167| 111.700 | 6.040 | 253 | 117.993 | (44.174)] (133.001)
Dec [ 160.099| 2493] 22414 s8174] 80ses| 1105269 162 166.893] 121830 | 8.313] 233130.375 | (36.518)] (169.519) 500,000
Jan21 [ 155.181] 2315] 21726] 54018 75743] 132647]  175] 162081 125725 ] 6690 224 [ 132638 [ (29.443)] (198.961)
Feb  [133159] 1972] 18642 a6017] eaeeo 10s1171] 179 140982] 111127 ] 4117|206 115.449 | (25.533)] (224.4%4)

Mar [ 148213] 2087] 20750 48690] 69440] 119315] 1,94 | 155.286 | 127.657 | 6.809 | 167 ] 134.652 | (20.634)] (245.128)

R T S S S S A R N
Apr 139850 2033] 19.579] 47430] 67009 1130761 200] 147.350 ] 126246 7.261] 212]133.719 ] (13.631)] (258.759)] 0 of \go‘ G R GV @R
May | 141388 2051] 19794 ] 47847] 67642 960765] 1.98] 148.817] 128795 | 5.065] 211[134.071] (14.746)] (273505)] )
Jun  [136.427] 1.837] 19.058 [ 42856 61914] 1098806] 2,09 143.646 | 123651 | 5302 238 129.191] (14.455)] (267.960) —Cusum Actual Cusum predicted

Jul 136,622 1790] 19165 ] 41767] 60922] 1039939 25| 144254 [ 125.802| 5254 ] 227]131.283 [ (12971)] (300.831)

Aug 136616 1751 | fasee | s el oo afa| waawny | rasit| 45| 29[ rvee| 64t 0626)  Figure 11 Cumulative energy efficiency improvement
Sep | 121023 1831| 16.943| 367s| boes| 14Ttt2] 262| 129106 12797 | 4714 | 224[132013] 3809](312637)
1

Oct | 123158 | 1.629| 17.242| 38003 55245| 1106585 255| 131.215| 135.693| 5.028| 236 140.957| 9.743 | (302.795)
Nov_ | 116.891| 1.568 | 16.365 | 36594| 52958| 1063113) 254| 125.247| 129.877| 4.192| 263|134.322| 9.075 | (293.720)
Dec | 119.796| 1.524| 16.771| 35660 52331| 1026343 241| 127.942| 120216] 5499| 233|125.948| (1.993)] (295.713)
Jan22 [ 126133 1.291| 17.939| 30125] 48063| 942647] 2,91 135.569 | 135.662 | 4.221| 213 |140.097 | 4.528 | (291.185)
Feb | 112.733| 1.280| 15.783 | 29862| 45645 895214) 280| 121.042| 124.036| 3.758| 207|128.001| 6.959 | (284.225)
Mar 1130189 | 1.413| 18.227 | 32963 51189| 1003954) 280 | 137.628 | 138.838 | 4.493| 208|143539| 5.911](278.315)
Apr 129276 1455] 18.099] 33962] 52080 1020839] 266] 136.809] 132413 5823 214]138.450] 1641 (276.673)

Figure 13 Baseline equation
The calculation results compared to baseline indicates that PHE WMO achieved energy efficiency of 10.2%. The
achievement surpassed the target of 5% in 2025 or 0.08% annually. The efficiency results are reported to top
management on a monthly basis as well as to internal and external interested parties on a monthly, quarterly and
annual basis. Although energy intensity is not a measure to track its energy performance, PHE WMO still monitor its
energy intensity as environmental performance benchmark within Pertamina Group and Indonesia’s Petroleum
Association (IPA).

Verification and validation

Energy performance measurement and monitoring of SEU is carried out by operators who are competent and checked
by energy auditors and approved by energy managers. The results of EnMS implementation as well as energy saving
are reported to Pertamina Persero as parent company and to the Ministry of Energy and Mineral Resources,
Government of Indonesia.
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Internal audit and management review

Internal audit of EnMS ISO 50001 conducted annually and is chaired by nationally certified energy auditor. Internal
audit activities and its audit report are reported to top management during management review. Top Management
demonstrates its support to EnMS implementation by providing sufficient infrastructure and budget to improve EnMS
and achieve EnMS target such as budget for personnel competence, innovation program as well as renewable energy.
Top Management shows his appreciations to employees and contractors who are involved in EnMS program during
management walkthrough, management review and employee performances review.

Transparency

PHE WMO obtained its certification of EnMS I1SO 50001:2018 implementation in 2020. PHE WMO promoted and
publicized its achievement to both internal and external parties.

Internal Organization
PHE WMO communicated internally using several publications means such as banners, stickers, broadcasts and direct
communication in every morning meeting.

External Organization
1. Energy Contest
e Continues Improvement Program organized by Pertamina where PHE WMO is
consistently participating with energy related innovation proposal
e The winner National Energy Award organized ministry of EMR for large scale

Certificate of Registration

industries in mining and energy sector yﬁ’i/ w | G
e ASEAN Energy Award organized by ASEAN Center for Energy where PHE WMO B ZE R
participated representing Indonesia N
2. Government Assessment
e To Ministry of Environment and Forestry Government of Indonesia as in i o
PROPER Rating/Assessment Figure 14 PHE WMO ISO 50001:2018
e To Ministry of Energy and Mineral Resources Government of Indonesia via certificate

Online Energy Management Reporting System annually since 2019

e Sustainability report published annually and available for any stakeholders

3. PHE WMO's Patent

e Innovation SAJANE granted Copyright Patent No. EC00202036906. Winner of Gold Medal in CIP Forum PHE.

e Innovation Turbo CTAR granted Copyright Patent No. EC00201928821. Winner of Platinum Medal in UIIA
Forum dan APQA 2018 in Jakarta.

e Innovation El Barkah granted Copyright Patent No. 000115110. Winner of Platinum Medal in UIIA Forum dan
APQA 2018 in Jakarta and 3 Stars Awards & Best Presentation in CIP Forum APQO.

e Innovation X-Treme granted Copyright Patent No. EC00202156558. Winner of Platinum Medal in UIIA Forum.

What We Can Do Differently

e Provide monitoring and measurement tools on equipment that the data result is more accurate

e Identification of long-term energy efficiency program to continually improve energy performance and ensure
sustainability of PHE WMO's energy management system

e Provide more competent personnel in each area to raise knowledge of energy management

e Innovative approach of EnNMS communication

e Attractive reward mechanism for energy role model.
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