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1%, 7oz DBRE

1.1 FRSzHtoER

NTT Za—F=TME (BLF, TPNGJ) 1ERFEE B FETK 600 D2 02675, A
FI3HK) 880 5 N THEERK) 2% (HAERAT (LLF, TiEgR1) . 2019) THIML TH Y., EHFH

OEIN TSN D, PNG OFRERE (K 580MW) 1T, K2 230MW (39.4%)., 7 14—
NVFETEN 21TMW  (37.4%) . HAKTID 82MW (14.1%) . HIZFEE N S3MW  (9.1%) THEK
SNTVD, 2D 55 280MW [T RIEEFEH 3bHE L. 300MW (X PNG /1284 (PNG
Power Limited, LA N, [PPL)) =2 —F =7 (T LARMLOFR— MELAE—%R#KK), =
2= VT U (TEBVRK OFEE3 RHE LK 30 O/ 2 KRG LT,

PPL (%, # 2 I E 2 LT b — T, BILADIEHEE 20% (4R, 2021) @
HTHY FFZAA D 8 EILL EOMET BAT U ICE ) 2 A TE TR R 2D BURICRE L,

PNG BofFid [BHIEHIEEHH  (Development Strategic Plan (2010-2030)) |} % [Vision 2050] (2
BT, BEILFEE 2030 4FF T2 70%I2 M) LS 28072 5# 2R LT 5, tHER (2021)

X, R OERICITHT721Z 300MW OFERENLE LRE L TRV, 2018 fFIZ [E k3
— hF—3 7 (PNG Electrification Partnership, LA T, [PEP]) | Z#ffG L7z HA, KE, A
—ARZ VT, =a—U—=T UV REEHIZ, & N —ITHBREROHE S L OEEMOILT
EXELTND,

BORY7e BIROFEHTRE L. PNG (ZBUR O R EHE - EHm TR E A2 Ty, &
LFEHDOHIBIZ BN T HBAMARNLE L TWRWNWZ L n, BFiEE, Ay —be 20l
FIIRERPBEL 5 A TS, RREIEICE LT, PPL TN X 2 8l ~D A EH
DOIHE % FEhid 2 DA T, Fifeh B oFHE 7268 )b O 4Rk TV 22, fER &
LT, EH THEL R LB M OMB I XSt = o2 o M8 &R ET 572 &
PPL DA TEHE OB EREF 2 TE TWARVORHRTH S, UL, FEER OB
[Vision 2050 ) THBIT T D 2050 FED B —7R > == — b TV OFEBUZ AT TEEED &V
ARRE T RN FX — OB OMN TR I N DT, Tha TR RN, WM& EL4H O
DFETITV, ZENOEEE 2 B/ OMKEERE R LB SED T2 OXR 2 it o6
J1% PPL BEEMNHICO 5 ENEEILR-> TN D,

7o, EHHE CIXEIMER OMEFFE R IR RIC K W EHOREMRGE 2 S TR,

2020 FEDOFTFEF 1 142472V O )= RER] (System Average Interruption Duration Index, SAIDI)
K ONEYEER R1#L (System Average Interruption Frequency Index. SAIFI) %% 41241 940 KFfi .,

500 [A] (4R, Doing Business, 2020) T& 5,

IO RIEMN B D VTR T 7 OE L LI L THELImY . ZOERD—L
LU TR M OE BT OMEFFE HRE N O R RN ZET b, MERFEBOFE B EIIFET D
HLOD, NEARCERER & O, WHRRIENLES TE TH RV & 2 {IRICE
BA Y O FBRBTOI TRV, ke LT, FHMFEOMBENE Uk oFRcEN T L L
7o TRY | AFEEARRCY CEHRLUT 22 FE S TRy, E7-EERBICE L THE
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i ORER - JGk - BRI LY PPL BE OF CEUNCFNM 4Tk 6 T E ik - %
THOBFALBEAL TS, T HENEIZB LT b RFaHE O HIFE & RRICHHE ORI
HIRR AL TR Y | R ZRBHEIRSI 2S5 L, AR - BEIFTOMERFE B - GRS I %
M5 Z L ITRBOMBE L o> T D,

T, (R 2AEYNIThN TORW 2 & BEERA KR OHEIL KR ORI O —212 2%
FTond, R#EHMN 0 TRNZD, FDFEA L THRDIKEIZIB W T HIFEERILR L,
YR ERIC L > CENMHG 22T 2 2BIFENRKRATLY  HIHETICREWRKHEZET S
7L, EIBESEEE MRV IRRBICH D, BURBIRIEA & L CiX, PPL ABEREH L TV 5
RHEHPTIEEDT-DDY 7 F T 27 OF Y 2 — /L CIEEEHRORE Y L —2 K OEEFT O
FRATPEBEREDEELEECTERNWEOFEHTEEL TSI L, EHIT, EERBROR
JESOHHE DR OHFIR, AEHEFIEESC~ = 2 7 VO KA L V@YY L—FEERTHILT
WRWZ ERFETF LD,

PLEORIRAZBE 2. PNG BUMFIZ, FAEICk L. TE/SEE - EHGE M ey
7 hO(CUF, TRFEZ)) ICBT 28BN 2255 Lz, AFETIE, ERBORKLK D PEP &
FC L= H EIR OB 2 RIA E 75 PNG 123V T, B EHE ERE /) R OB, BT
DHERFEFIRE /) D58 EAT 5 Z &Ik v, IR O - EEREE oM EE2XY | - T
R DERAME R EN G DL EN LB DM LICHET 25D TH D,

1.2 HiM
202241 H 14 H~20254-1 H 24 H

1.3 FazIrmBR

A7mvx7 NI, PPLIBROIINAM B, ~=2 7 VORE, b L—=27 ORI
%38 U C. PNG OFE ) ARHEFHE - AR M LAY | PNG OB OUHGEEE K OME O
M ECHST DL 2HBE LEEIRH 17 ry =2 b Th 5.

A7z NOBIELERB IO e Y7 MEBIORBKREZK 1-1 7Yay=s FoOBE
BLOVEHNE (PDM) (2777,

U REW R - BRSO T DA B EIC L D EBRES A LIRS, EEOVERIEE
M 57=, F/NROFEFHER)OAZE 0BT L 5 Ri# ) L —OREMMLELITO 2 &,

2 ) L—(PRiEY L) BRI A BRI U, BTSRRI OfF 5 &2 1265 T 5 8, FF
(2. FHUEE CTOMBECS U CEEX R/ (Zone 1~3)ICHRZF /-8 Z LN TEHY L—%E
BEY L—&\WnWH, Zof) L—: ZEHU L— @\ERY L—, BERY L— BEY L%
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ahhwNm

IEBRFETERERDOT I ST P A MEEET 2,

D RBRATERMEEHBEOIRO2O0T7-F2091L-F (LT, WG) ZiET 5.

! M —F—ERECHL. ABRFESTERECHRIERBBIHEZITS.

D B—F—AREE L. PSS/EDELIGY —)VEERL. RFAEINCEIT2HERIT,

¢ bL—F—RHECHL, BT ROMHEETS.

D SATITAVINDFEHE AT BER AR B R OMMEA 2B RUDEABRIETE. REOERIN. BEMESHICETS

PPLAROIHEY Z 17 LN RET 5.

1-7 : BHEY 27 NEERC N —F—EEE N PPLOF M E (O U THHER T 57— ME1TD,
1-8: FEEREGEHE, BHOEREM. BFEUREIFCETIPPLARDOEHE Y17, - BEFIES (SOP) HEETS.
1-9: EFFV=17)L-SOPEEL(C, tHFRERITHER LIz Least Cost Development PlanDZ X #1&iE9 5.

e

2-1 : EEPOEBROMREIBEDOT v/ (ST P E2AY MeEMEL. i, AHE. STERFORBOIMT. RU

BHONEERETS,

2-2 @ EER EEROMTEIRCES 2 DOWGEERTS.

L REA AN 2-3 NP ERECHU. REERUEEMROES SRR AR SR OH B E R ETHERTS.
= 2-4 : No—F—(EBECHU. ERERUEBMOS SRV EE TR0 HIMERTS,

EESVEOIOI 55 | 0525 e A B R OAS E R U L R (BB O R B R U S SO ER
IoITsh USRI FSPPLAT OFHET - 17 LHRET 3,

2-6 : HHER =17 BRI —+ —IRBENPPLO RS I L THHER EHET B — MEITS,
EE) 2-7  EEERUEEFROMSESEREESHEOHBERUERICHDBPPLATORIEY-17)L - SOPEFET 3.
2-8: PPLTJ‘%?%?_JJ’JLRUSOPEE(Q&EE}&CE#ﬁwﬁﬁﬁiﬁ’&ﬁ'éb‘f rET B,

3-1 : ARERFIARIFV/ STATEAAS NEEHEL. $HHE . AHE. 5HEE COiRBE 9. RUSERICT IR
ZIRETD.

3-2 : RERACHEIWCEHERT .

3-3  RERAOEEFRIEEN D LI RHICHHERITS.

3-4 : SAFITAVIN IR ATRER A B R OMESH % Z U RERAOREICLRIPPLAROIHMEY 17 ILERTE
EEN

3-5 : PPLATOHEY 17N EEC, b —F—ZHBENPPLORIE (LU THHER M T YR — ME1TS,

3-6 : RERFAOEEIFZPPLATOEMEY =17 )L SOPEIER T 3.

3-7  EFV-aTIIRUSOPEE([CPPLMREIRANEERTIHR— T3,

1 AMAERICEIZBIFEOHIEZ T 3.
-2 ANHAERCETAPPLATOEIERRET 3.

1-1 TSI+ BRELVEBAZE (PDM)

1.4 SRHEHES

KhitkBI(LL T, CIP) : PNGFE/JZAtE (PPL : PNG Power Limited)
BEET - B6B9 © Kumul Consolidated Holdings Limited(UL F TKCHJ )
BAfR'EJT . Department of National Planning and Monitoring
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o A% A%

1 | B 36 T AR 182 139

2 | Rt & SR R T 112 65

3 | AR IEEE B - BT 112 70
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4 PE (IRAFET 12 _
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Ay hvx—3% )«@—c:ot AH#EE (Mr. Kevin)
BERIEFIDGMIC L D HEE

CTOF 7-1ZCCOIZ L A=

EZWGH Y = 1 FILIEH

CEOIZ & % %G8

3-7 PPLATOHOY=a7/LEZEIO0—

K8 CRBEEZPPLAR~=2T7 /LD U A M &£ 3-5T5R-7,
B, v TAKREKIZOWTIERIME UTEY DT,

£ 3-5 PPLAKXT=aF7ILYRE

5
<

~=a TV

Training Manual

* Introduction of PPL

* Concept of Power System Planning

* Supply and demand planning for economic efficiency
* Supply and Demand Control

* Frequency control in interconnection system

* Asset Management System

weld * Influence and Challenges on Power Grid Operation with High
Penetration of Renewable Energy
Operational Manual | - Transmission Network Connection Manual
- System analysis theory
SOP + Power System Analysis Using PSS/E
- The Criteria of Power system facilities plan
WGL2 Training Manual » Training Manual for Economic and Financial Analysis
Syllabus + Economic and Financial Analysis Syllabus
WG2 Operational Marjual » Operational Manual (Maintenance)
(WG2-1/2-2 H:3)
- Design Concept for Transmission Facilities
WG2-1 Training Manual + Maintenance and Asset Management
+ Tools and Measurements
SOP - Standard Operational Procedure(Patrol & Inspection)
WG2-2 Training Manual » Overview of substation equipment

« Overview of substation work
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+ Method of inspection and repair work

+ Procedure of facilities failure detection

- Example of maintenance using measuring instruments

+ On method for diagnosing abnormalities in substation facilities
- Asset data management for substation facilities

+ Visual Inspection

- Ar leakage cuurent testing of surge arrester
+ DC fault point detection

SOP . .
+ Insulation oil test

- Internal resistance test of Battery

+ SF6 gas leak detector

+ Overview of Protection Relay
- Distance Relay setting Part 1
- Distance Relay setting Part 2
Training Manual - Diff. Relay setting

+ CT Study

WG3 + Calculation of Impedance (Overhead)

» Fault Analysis

Operational Manual | - Protection Relay Setting Manual

* Relay Setting
SOP » Fault Analysis
* Impedance Study

WG4 » HRD System Manual

B 3-8 7—UYavIORF

3.1.3 AMBEROLHADESE

i
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PPL TiX, 77 = x VAITIZOW T FOBKRAERH T o N TWDH—FT, =
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E 3-9 AMBEREATLOER

a. blL—F—REHIE

T VT ~HEERETEDL L —F—%2FR LW E PPL LV EERH -7
Emb, PL—F—REREELHEE L, L —T —REHEONEL LTIE, b
EZHEBLIOT A MBRERTTVAZ L N FL—TF e 5, TD#%., HHEDHAT
EHD, B —F—0b0FliE 7 VT T5Z TR L—F—IZREIND, b
L—F—REHEICBITDIERT a4, The—F—) [TV RxZ b
Fr—F—) ., [hb—=—] L, RV a Vv OREEMHBLIY, FL—F—0D
BEEZITHETCOT7a— I FHO@EY & L1,
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« BT E L CORRER
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~F & FALER || FANER |[ FxraRm 72 B

Bat{l

b [ Bmosm || BEosE |

3-11 F—F—REFEIO—Fr—(HKE)

BEOTE | BEO

B bl Manager General Manager Training HRGM
(79247 bhL-F-) (BEB) (BEB) Manager
$ii® e N %%
v
BEEEORER
| v
HEERDOEN
(kL—F—ic & 2580)
v | WROWE
Ti—rros ||| mEomE e=vs
R (G — ~) v
i ———1
WD il
+__I
BiIE~ DB
v
EZRYUVT
PN==T TN Y
3-12 FL—F—BBEFTOI7O0—
b. BHERE

Ty V=T OHHERIEZMBE L2 E PPL LW EERH 72 Linh, = V=T
DAFNVE FIZ%H 5T 5 X9, BEEMOICEBISNITHMERIEABE L, ki
WHEIZOWTIE, R=RA T4 VEPHE Y —F /7 E#Z@ U T PPL D=—X% t
TV L, ENEEE 2B L7z Training Manual z2 VW CElEd 5,
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F—F—IXGlf e LCOBEEZMRTHOLENRS D20, D & bR —EIX
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RTEHTE TV O E I D E LEIR T oy 7352 8T 5,

OFffoc T aENE
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BOWHE ERE 2SS 57200 [ FL—F—8HamR] Z/ER LT,

(/9 owen

2024 - TRAINING RECORDING LEDGER FOR ENGINEER

Course NETWORK PLANNING
REGISTOR INFORMATION
NAME DIVISION SECTION POSISION DESCRIPTION CURRENT STATUS
1 EXAMPLE) John Smith NETWORK PLANNING & RENEW | NETWORK PLANNING Distribution Planning Engineer TRAINER
2
3
2024 2025
REGISTERED DATE NUMBER OF NUMBER OF
TRAINEE ASSISTANT TRAINER TRAINER TRAINING SESSION TRAINING SESSION
8-Sep-23 9-Aug-24 10-Oct-25 1 (DATE) 0

3-14 FL—F—EERIR

b. tL—F—REOEIEMR
PL—F—BHOAPEM L LT, bL—F— 3B AT I itk B
DEHO =B ERFT D 2 ENTE DR L L, BERITIE, PLr—
T=AROSFICRE LIHBETE, M—F =SB LTOWDHIRY | R
FIOSEOBMITHERF S LD, £io, PL—FT—BREZOHTO b L—F—272
5 EEFETHOTHIE, TONTOGKEEFIICRIET 52 LR T 5,

| vaoan | Vauzs | vaozs | vaoar | Veozs |

-~ EEALEE~ARD L b b, EE
gm |Wer-A| | EHEEAEEXEO LT IcBNB %fbfgft L%m%ﬁ%ﬁ%f:%é
EMAERETE D
7
- R | 4A | BEr B EEED FL—F ICAND %f?iilféiiiﬁﬁiﬁgﬁ
EHER-ITEROYB L —F—ENDE EEOPL—F BRSBTS

B 3-15 FL—F—&IROAMER

< WHEHI B >

a. KPI 7 #—A
k L—J—& L COiEHE % KPI(Key Performance Indicator: B B 3£ 4E A EAN AR )~k V) 1A
AT, FREEE LTI, BRIRTHHEIC 1B M Lb—F—E LTHMEZ T2 L & Lz

(BRI FEhE L 72555 13% DOEEITIG UTRHMEDS EA3 %), Yi%tais 2 KPI~fk D iA

o2 LT, FL—F—THENIH L THRHINZGRA D2 ENTELZ LMD, FL—F
—DEOMFFZH G TE D, £, M —F—{HFBARITS U HliAs A 2T o
TELTHLNDZENDL, FL—F =00 OB IEEI NG TX 5,
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POSITION TITLE: EXAMPLE January 2024 to 20247 g
MAME OF OFFICER: sl | v+ otion Flanaing DATE: 2a-0e-22| REVIEW PERICD: NEXT DATE OF REVIEW:
POSITION: |Enginesr
BUSINESS UNIT R SIGNATURE OF [NAME OF HR REP AS SIGNATURE OF HR REP AS
MANAGER WITNESS WITNESS

Performance on

Performance Exceeds Targets
Targst

’ Performance Below Target

100%

| have discussed with my Manager and agreed with the performance targets (KPIs) set above

................................................... 1 RN , o1 Sy p———

Employee Signature Manager Signature

b

3-16 KPI7#4—L

=2 TAVRE

WHEIZBT 28~ =27 VEICOWTL, B L7zE B0, X=X T A VHESH
U —% L JiEENZE LT PPL O=—X% b7 U 7 LU TER L TWD R, FRICh
720, v =a TVENERICE DRV EOBE TUENSMLE A SE 1L, PPL 23
HTCHIRICWETEZ DL ICTDOIMERD LT K~ =2 T IVBEILH)ND 7 a—
ERE LI, 7ed, Bifoi@b KPL & LTHRICTEIO b b—=0 7z ik 0 iAAT
WA BIE N L == T DR I T T = a T NVBERRT DN HH Z &
MO MBS U CHRBELEIT) 2L TEEICA ST N —= 0 TINE~EH 2 ATHE
Thb, £, A7y =7 MCRELEAMERAIEL L0~ =27 VL, i
DGR T v RNZBIT HAEGRMER & BEAMZ RS 2MERH Y, Elh~v=aT
NEOBENFIZIES DENTRWE O — TR T D LENR D D,

1> T, BEIZH T D HAMARE % CEO & LT,

bl Training Manager General Manager cTo CEO
Manager (BEBE) (BEBB)
~N=a7)b
B
' > e
l ZXER
' AR
' R
l > RE

3.1.4 B its

PPL OFRED —>THh D 1EER -

K 3-17 2—a7IILERFEICHhANS 70—

PR

FTORSFREN DFRILICE T 5720, KT nv =
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53 5 BHEM OBEICH T > TUITETRELZIT T2 OORSFRENNCHEH L1z, 1o
HIXFRIREE 2T 28E71C. b 9 — DIk kBRI xS T D RE TH D, Rl
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B 3-19 BHEMHtEITREIEZH ORI

AR FREODdh H 2 PPLCHES L, S EHE O ITIEICBI 0 88 & % L 72,

® 3-6 #tEMBEYRE

No mE #= | No amE H=

1 N\yFY—FR5— 3| 14|3-F254> 1
2| B ESRNERAIESS 1| 15(FERE>—ILIT 2
3| BRI E 2R 1| 16{JUR 2.5kg/f& 1
4[hEMAIESS ((MEMm) 1| 17|EREinXy+2ER Skg/E 2
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2% | N\yFY—-FR5—

ASHEER T W) —-DBE, REHEFORIECIOA

HREEZMNTZ. ERELEIRETHD. FHC. A

=10 BRI YL DT —2a(C & BB EEABEEN BD. B>
REIR(CEDFBHRENOIRE THrD. PPLTILER 1R

& F TEELRIPINERLCIBOBIRBIRRH B LR

(ARBEBZOEA (CLZNEZRGF TES.

No.6 ZEE

28 | BREIEARS

AAERRIPAAER RS OB EPA O EICA LS.
BEREREZHEOT—TINEFEL, hD. BBICHRR
=10 TERVZEHEA MIEROFFECERIND NS, B
OISR FRYDBWEE (CRZEZ X T TEN NGO,
BRPONCIES DEN BB, ARTEIRDFAICL
SR ORI 2T I B0
No.19 XE

B | IO F

IRTE. PPLIISAEE EAE R BRI BHICADP

NowilCO-T %5 2%, hERSEZRLTY

=rs %. AT EOFRAZSOHILEMR S EDBB ZRHEL.
ZRMEHROB EICHFS593.

3-20 #E5EH#MDORRH

CERTIFICATE OF HANDOVER CERTIFICATE OF HANDOVER
To: JICA Papua New Guinea Office To: JICA Papua New Guinea Office
Re: Goods Procurement of Project for the improvement of planning and operation of power Re: Goods " " ¢ o
system in Papua New Guinea B Systeml;;ol;::;‘e;:;]‘: V:t("yupl';:‘l:ac‘ for the improvement of planning and operation of power

This certificate of handover is to certify that the equipment in the attached list, which shall be

utilized for the Project for the improvement of planning and operation of power system in Papua T::lls certificate of }m“do"“ i% to certify that the quipment in lhﬂ attached list, W"‘ic}" shall be
New Guinea, have been handed over properly to PNG Power Limited (PPL), as 16% of utilized for the Project for the imp of planning and ‘power system in Papua
November, 2023. 12‘1(;7’; Guinea, have been handed over properly to PNG Power Limited (PPL), as 31st of May,

Attached: Equipment List
Attached: Equipment List
16" November, 2023
31st May, 2024

%—. " .
Simo Kaupa & g g

General Manager Transmission & Simo Kaupa

Distribution General Manager Transmission &
PNG Power Limited Distribution

PNG Power Limited
for witness

for witness

Wyt fadive i N
Yuji{atsuki = gt Motk

JICA Experl Yuji Katsuki

Goods Procurement of Project for the JICA Expert

improvement of planning and Goods Procurement of Project for the

operation of power system in Papua improvement of planning and

New Guinea operation of power system in Papua
New Guinea

3-21 Certificate of Handover(Zfil:1 BB HA{fl:2[EH)
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3.2 WG RI5EE
£ WG 2B T HIEBOZEMZ Tatlciidild 5,

3.2.1 WG1-1(&#EatE)

A, FL—F—0DOFBR

a. HEDE R LA
HEFEENDRIEROH LIARZZHT HL, PNGDO VY v Fa— LS,
PPL ALN CHEFEMFI G NME L 725, LovL, PPLALN TIIBI# T2 %% 7 0 —0
N TE LT, BHNNLE L 72> Tz,
FHMFZEFOPTH, RETIEES VEMMEZ LB L T LHEERERE THDH, 20D
RIRIRHTEFE I DOWNT, ZAET PPL TEIANBO YT 4 v TR ERFEL T
W2 728 PPL AN CRAGMENT IZBRE T~ 2 5% 2 2 L— 3 Y A X L OFERED 1
BT N TOEEFRP LI L 2> T,
F 7o, RFFRAT ORE RN TN RAFHEN S S D MBS 2 A3, Rftatmic B4
LHERR AR THY , BAHNME L 72> T,

b. BHES v 7' F L
TRLIHOVDORELIEHE T 0 7T AOMEIILL T 0@ TH 5,
- SREEHENC BT D GBI ZESS I BT 2 R
- SREER H LIARIZ B 235 7 1 — O
- SRIFERRHT O LR L 7 B RS ICEE T D
« PSS/E % F\ = Rl fihir o 15138

c. HHEA DR
Fo—F =K ML —=—]ZPPL O EE SN, UTOEY TH5H,

#& 3-7 WG11 hL—F—&bL—=—

A Al T
[ L —7— | Charlie Enos National System Operation
Haidi Wanya Network Planning
Roland Tabu National System Operation
kL —=—"| Gideon Azongni Network Planning
Heau Samo Transmission & Distribution
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d. FHETES)

FYTGALTD MLm= s

FAR N BEE T DMRIEW B 2R RICA S T A TOHEFRE T LT, N
Tl HARICEKIT 5 R/HBRAFE DOIE LR FRE~OR R R Ea2Hm Lz, 22T
D FRNA % HZ, Training Manual % %4 L 7=,

i. AETHORL—=F

PPL ORSEREEDEREAER L~ o TV LD T, £, BHEARNTHRE
F1DE EDOT- 012, RFEMHTEGRIZ OV CilEFs L. PSS/E & AW T R fghT o 4
ZEiE L7,

AT, WAREUT ORI AP 28 L. PPL (281 2 ffa TAH & axfist
Wz R LoD, e/ EORHEHE ORE M L2 X -7,

3-23 AR EDHF

PNG TDO b L—=2F
T TA U TDORL—= 0 TRKRLTO b —= 2 T ~Off i Fe & I L7,
WERIVEERINERM 2528 V., PPL A U N—DEfR AR LT,

3-24 aVHIILEVIDLDES
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ML —T =MD b L — = ORER a2 FE i LTz, b L— T — A b OIS X
D.hL—T—DRERAD T THL ZENMHERTE T, FRBREDOT A MLV,
L= RS 5 TETVDL Z LR TE L, ZORRDOE, ML
“—‘)‘b—@?ﬁ%ﬂiiﬁ WhL—F =2, hb—=—%27 Y ZAZ F N L—F—ICRE LT

3-25 FL—F—DBrL—=—~ADFEHR

B. ¥=a7IDEKE
ST EIZ BS# 75 Training Manual, Operational Manual % L C SOP % #f{5 L 7=,
BlgLlcnb~=a7 V%, #EE - BEEMNO GM - i PPL 24 > 7 IZHLH
THD, V= vay T ERKE L, V=2 a vy TR WG A= Ol A
ML, PPLO~Y=a27 /L3252 LIZREEZS,
PPL OFHEE N DHIX, RFE R T 55k 0H O BN EAE 2 7= 3% . & Z M
THER T 2O E WD BRI ZEN T2, T OEEMIIKT LT, PPL O WG A > 73—,
¥EH5 7 v — O Testing and Commissioning LLRT D TF2C, PPL WOBEEEI I T2 =
&, U Testing and Commissioning Ci% NSO (% IPP DS 2N FFFEY THhHZ & &
ffEs8 95 Z & %, {ERk L7z Operational Manual D ¥~ v — & FLIZFHH L7,
5 JICA 2251%, [PNG D27V v Ra— R 10 FLERTO SO TH Y . BIFE NEA 2
NEEZT v 7T—hrLEHELTND, &%, PNGDZ Y v Fa— RpREF I
B3, PPL b T ONBICE DY T~ =a T VNEE BT OLERH 5, | EOFEA
Wohole, Thax T, A%07 Y vy Fa— ROWETICAEDE T, WGI-1 O PPL £
YX—=3HLL & 72 V) Opereational Manual Z5GT L TCWS 2 &2 fERE LTz, E72, BifE
FEINTWAHZ Y v Fa— FOYETHEIL, BAERET XL X —ORFERIZET
HBENEEINTE Y, 4R%EEE L 72 Opereational Manual OFEHENA DEIE D ME
PEIT DN 2 & R LT,
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FRETHES BARHHE- BRENA LT OV
& 3-8 WG1-1 T=a7/LDHE
53R & N
Training Manual | PPL @ ks L —F—2 f$3KICH7= - T Training Manual %, FIZH
BROME L EREZMERT 2700 | HETEICESREL ST, £0
\CLE 7R R A HEAIZ S S /<72 | JE O nJr /\EJ’ ZOWTEE
DIHERT D7 F A b, W D,
Operational BRI E &AL TUN 720 PPL 2338579 | Operational Manual (213, &
Manual NE AR — L2 FREICE | HOESRH LIAZICBE T 53
FLI-30E, B n— LA SN
TWn5,
SOP Operational Manual (22 | {E3% | SOP SAfefltT O 72 O DHA

D 25 B THEARARIQHGHSS /¥
N R LI 30,

MR E, Il —
gV 7 877 PSS/E D
ENFICHOWTEE#T 5,

Issues of PPLin grid connection |l Cawse _____|

Workflow depends on individual
personnel.

Technical evaluation results are not
being discussed between
departments, leading to cases
where they are not being reflected.

The operational rules for tasks
related to grid connection
coordination, based on the grid
code, have not been established.

T

Technical evaluation criteria are not
clearly defined.

The required report formats have
not been properly decided.

1

Operation manual

Clarify operation workflows for
grid connection based on the
grid code

SOP

The tools for learning the
knowledge required system
analysis have not been established.

The person with skills in system
analysis is lacking in the PPL.

e

Clarify the expertise related to
system analysis.

J

E 3-26 WG1-1 Yo7 I/IOABTEEDHLH-HDER

a. Training Manual

PNG BURFIE TBAFE R G118
2050 (ZHWNT, “?'EME&E (20%—>7o%) Z AR
BROBND, AARGIEE

5 Z L CREMLE 2 FEB Lto Training Manual ® H #J1%
HOMREEREEZ T #IA L, S%OET)RMEEOKE
éo

F72. PPL OB ANEZHET 5720

BT E DT AR L1228,

2. WG Ao nR—E& by

(Development Strategic Plan (2010-2030)) | K& O [Vision

TkY ., SHRELEMOILS
*@E*#ﬁ]%k@] CHRARS
. TEARICET 28R
JE . E%ﬁ’%fii’}éﬂ“é L TH

\Z PPL (2R3 5 — kA7
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PPLICEDLEI-MEDOD~=a2 7 VIEZ TV ZENREEND,

% 3-9 WG1-1 Training Manual DINE
No. | #A1 kv N
1 PPL O#EST BN AT DR
e
WAL
&
S EAEERIE 53
- RO
WAL LN L]
2 | RAkEE O 2T N -EIE VAT LB OEAR T N
BT AT MBI ORES
T AR ORI Al
3 TR NR DT OFHEFHE B AT B E VAT LiEH
TR RN DER
4 | FAailE -BAROBE S AT AL BHEE
-iaa oo = 2 7k
TR HIAE 0> 7 ik
5| ER R O JE A -JE I E DRI ST
-BARIZI T D Rt B R
R DS (TR
6 | EHEEBT AT A AEEHW
-BAVEEE )RR EO B REF LY AT L OB
AT VAT AEEHEFH AT LD 3 AT v
JEPEETRY AT A DT OO STk
i A
7| BAMRET R X —0E K | - & xR
RFlZ T 2B RBEA~DR | XEBEEEHN Y

Bl W DR E
-7u—F¥—h
-E LW

b. Operational Manual

IPP DRt D /L—/L 75 PPL AL THHBEIZ E R S LTV RDr o 72728 | Febtd Rl
(E G RR DM T T . £ ORER, EERO—FARH 2 — FOEFZH- L T
moTe, Stk FIEROFEGERFAE LWL S| Rv==2 7 /L TIERER & KO An
DA R — L & PRI E T D,
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‘ Make an interconnection request I 1

l—‘ Technical Analysis & Grid impact study ‘
|

| Connection Agreement Draft |

|
Preparations for grid connection |

Testing and Commissioning }—l

‘ Verify the Statement of Readiness ‘

|

‘ Make a Certificate of Approval to Connect ‘

3-27 WG1-1 Operational Manual D4 &

Z @ Operational Manual /%, Independent Consumer and Competition Commission (LA T,
ccey) AHlE L7227V » Ka— K& PPLANTOFHT 7Y =7 b ORERERE
BEDTZ N—/F— M-S E REH AR EE MR T 57D D N — L&
%V**Lt%@f%é-ﬁﬁ&ﬁ®$ B T OB O~ =a T VEERT 5 2
L IRTOR Y MU=V PEEBHEFEIZ Y v Ra— RICEILT 2 K 512D,

7Yy Fa— Reid, EREROGENE - ZeME 5720, ERMOERHSOHE
ﬁ B 2HH At LA R4 Th o, BRI, TENMEOREYE)

A O IEE ) DREUER OB RENEDLNTND, 7V y Fa—F
(ZHDE | PP 2B ORHER H LIABZ BHRICES DHENEHEO T —7 7 r—2 K

E L7z,
% 3-10 WG1-1 Operational Manual DA

No. | W& 7'V v Fa— ROREEREHSS
1 AR LIAB O Tofge & 3.1 (b)
2 | SRR SN O RN & BT 3.1(c)
3 Befrmrat (EhsE ) 3.1(d)
4 BN RES TAEWEN 3.1(e)
5 o Ty & aiEs 3.1(f)
6 | BERERICET 5 ES 3.1(g)
7| kAT R RERA 3.1 (h)
8 | HEidih 3.1 (i)
c. SOpP

SOP 2%, Operational Manual (Z & % RHCHRIZ BT 2 HANA 205 21T 5 BRICEEE
EIRD . RO ) UNTNEENTND, BANITIE, v I2b—va YT b
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# 3-11 WG1-1 SOP D&

No. | Title Contents

1 1SRRI O B LEMEOBEE
[ 1122 7
TR E
R VAA

A-Y B
R FT

2 PSS/E % FAVNT= 5 11 2 O ffHT i=CERL i
L EEDY I a2l — gy

YTk =R

RAIERR DB 2 5
AGEHEDE 2
RGN IO STBRAY SNl A

e Rl N A L A A
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3.2.2 WG1-2(BEBEMELH)

FL—F—0DER

a. TR LA

PPL NV AT LMER ERILD T2 D EZHED L5 — T, 7ry =7 MEEIZD
WTHREHE 0T & B3 BT D T & 24N O AMIEHRD TR BN D, 12 T, T &k
RENCHE CTE DB ITEEL WS> TRWIRILTH > 72,

ZOE )RR EGET L0, WGI-2 T, &% - WEofriconTEoEao
BN O = 7 RV B o T BARB R T FIEICE L £ C, —HEOBR L HEBEA1TO 2
L2k, PPLEEE ORI EZX S Z & # HiE LT,

b. BHET 1 Z A
WHEZ 1 7' K& LT, MB#HROFAIT & T RN OB Z Fhaol, M
BOHT &R T OVRVER, S 5123 =7 v Z2 > e T VA ER T 5720
(CBEZRBE ) A NAR AT T 72 5 2 Tokk A R EREA < 2 & 2B L o FRiE
ERRINCEIZAMTOND XY 2T AEMAT,

FIOHTET AVOIERICE L Cld, =7 BA R OMMAIABR B 2 5 LERH D |
ZIUTDOWT B IHE O T ChERFEZ LT,
BERBZ2HED ) 2 7 NI TFO L B) TH D,

(i) HBHEEROHLST DT

(i)  WBHERITOHERE

(iii)y  MERER T OWE

(ivy, 7wavz=s NUBESITO#E

v) TrYzZ MEBESHOEE (1)

i) Terz=s NWESITOERE (2)

(i) TIZATFT4IRR &Y= b IRR OENDHH

(viii) T A7 4IRR &7 =2 hIRR HEDOHEYE

(ix) e y=s NWEGHTOEE 3)

x) TuYzl NEBESTTOEE (4)

(xi) T ITBHRET (ADB®) OMBONT TIEOME LY

(xii) OO & HE

5 Asian Development Bank
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c. HHEEDRIE
PPL 23 LA T OBHMEA 2464 LT,
(i) %24k .
e  David Jonah (Snr Manager National Grid Control)
e  Keith Kalama (Budget Specialist National Partners)
e  Beda Kuglame (Financial Analyst - Strategic Business Development & Government
Relations)
e  Cathy Kutkue (AMP Team Leader South/NGI)
e  Vera Lama (General Manager Asset Management)
(i) =53 FW:
e  Belinda Amo (Budget Specialist - Development Partners)
e  Lillian Amu (Financial Analyst - Power Purchase Agreements)
e  Lisoh Masu (Economist)

e  Samuel Saulep (Business Analyst - T&D)

d. HHETEED

52 R TIE. WG12 U —H =038 1| HIWHEAE 5 L OFHEZ BHATV., ZDH 16
Beda Kuglame & Cathy Kutkue @ 2 4 % 55 3 FER DGR & L Cidedk U728,

B 3R TIE LR 2 403 2 MIWHE A 4 A 2 WHE LT, —F, WG1-2 U —%—[%
WHEZ R, BE3 232 -l

FHEITIR D =S DIHE THEM L7,

(i) BiHCOXmIZ L DHHE
B 3ENGE 6 A ETOR 4 BOBIMFHEZE L C, Miifz 50 CEt 50 2~k
Fe LB A FERM LT,
IBHE2HERTIE, BI3MEMNLE 5 EIETOF 3 BEIOBMFHEICKNT, KON
KT3I a~vOBHHEEIT> T2,
o5 3 [MIBLHIFHA (20224510 A 3 H~21 H) :
vV OREM BT OEARRR L LT, MEREER (BfERE, ARitEEL X
OF ¥ v va7nu—) Ofdkhl e ot HEICOW TR & HE % £,
v MBHRSITOBEE TIX, FlaEE, AR A F LA IV Y-
U U A OFRRE o T B IR U % SR,
v E 72 TIX PPL O 2 T, ASEAN & B RFEFREE OB =tth &
D LeH oM % FEht,

6 MY Z AN 2 B NS LT3, BERR-CHHE ~D RSN B T, WHEBIME R~ D BB Tl

Wi L 7=
T MM 5 L OWHELEDNTRL SR, | ANMOHE L EET A7 0B L. &R 44 &7
277,

MW ILEME LN, 1ADBER L= LT, 24 L7eo72,
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of 4 [ HiHFHA (20234E2 H 17 H~3 H 4 H) :
v o a Yz NMBONTOMRE L EE & S,
v BN OFEAR L 72 D BRI, EWRBEME, E5R, RIS R O

ALEHRE B #R,
v BT TR S =7 B VO AIARBEIEL (NPV, IRR 72 &) (220
Thils,

o 5 [MIELHFEAE (2023 4E 10 H 29 H~11 A 18 HY) :
v ADB OHA RFGA N tnT=Ta P 7 NSO L RFE S D%
& & i,

—J5. 5B 3 ERWHE T 6 IRBIHITAE O A OBIMBHEIZ & EE o728, 3F 11 =
~DWHEEAT -T2,
off 6 RBLHIFHA (202442 H 14 H~3 A2 H) :
vV REMB O OREARIRE LT, MEHR (B RE, HEEER
FOF ¥ v a7w—) OFHFG LI HIEICONTHERE & 4 I,
v MEBRERONTOBE TIX, FlEEE, AR, A VX LA ALYy
U LA ORI A o T BRI A ST,
v ET72BE T PPL OSHTICINZ T, ASEAN & M ACEHEREE O E =t
& D HH ST % FE i,

B 3-28 HBHEDHRF

(i) BATOXMEICE DHHE CRIHHE)
B2 ERDOE 1 WIHHMEAICR LT, KIKEMHET 8 HMchiz 2 Eh#ss L mY
% S5hE LT,

O Iz EOXRAIZE D . BAEIX 11 A 20 H,

0 ADB (A KT A TIEMB T & FHE T8 AR T EFFA TS, ADB D72y«
bR S =TI D& T2 > CT\b, £7-. ADB OO IXERMEMA DT+ U & R
D FEE RES B ARD, Z0HT, ADB O FHEXBETIIH DL OO0, FHE TH A I=ME 5y
MrETVOMEEEITRES RS,
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THETIX, MxRBE T Bl MIOWTZ Y Bl =BT ET L%
PERRT 2308 280 R Lz, BEMEICIE, A7 LIEY a R =R T L—
2 R =IOV TRFEM TP Z#HAAALTZY . 5iIide—ra20E Lz
D EWVS TR SIE R LTz, £, OfreET LvOf T — L — 7 &flio
7= BUERNT D B HE/R RN 24T 5 7o DI B 7R if BIEOENFFIZ DV T
HEOH CTHER LT 7,

= —27 & if BEOENGTICONWTIE, 2EMREND TORBRTH- 7=,
LinL. B LHIBHEAD 5B 4 LT LFEHFL L TWD Z L2 bEFEO SR
WH Y | BAEFRHT O FHF ORI Gf BIE0 OEEITAES ICHfRTE L)
Th D,

HBBEIIIHE I s TH LW O %S0 H Y . B AR O 2 5
THHEA LIXLIER Oz, Lo, AFEUHE Tidxim CEFHEREITI L0
IFIRZEIED L CHHEABOMBRIIEE ST 2 Z &N Tx, MiEo T T &I
- BEETDHZ ENARETH T,

(iiiy BARL PNG A T A L THEATE Y E— MHE
B2 AR E S 3 AEIR & B ICHAHME I TR A28 B 0 . U B — MHE IR
H %< ORI Z A LTz,
VE—RMHEIZ-a~28ME L, BH2a~v, A8~10 a~DHETHED, %
A OMICIT, ML E0TE 111 a~OHBLEEE2ER LI, TONR
X, F2HERTSS a~, HIFEKRTS a~vE KERUBREORELZ{T-T-,
% 3 FERBHME Tl 8 2 IRBHEIZ R TR TR OBHERS S 3 D i inos b oD Y
T— MHMEDEREFERI2ZIER U THEAT, DX HITE 3 FERIHE~DREA
RE D72 S CTHATEER E LT, ROZOBRFETF LD,
=%, B3 RHHEDWHEA (B 2 WIFHEAE) 1T 2B DM F 7213kt o Stk
AR TR, BN EN-TZETH D,
b9 — i, HEENE A HICHFHMAHRN TE I THh D, (ThIEH 2
FEROHE 1 WWHEAEDOERIMELS . HFEENEN T2 L0 ) BIR TRV, 5 1
WWHEAD S H 2 AIFT 4 L7 X —L~=X—T ¥ —Th 0, 1 5ITIFREFA 7225
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KINEL , HEEEZE DAV 2 — )L BN L )ho722 & T, MR e LT
M2 72,)

F 3RO Y E— MHETIX, 5 2 {FIROIHMEAE 2 A 035N L L CTREEATTV,
WG12 U —F—[IMBEIS CTRELME L2, aAr ez L, Z
DIRT, B3 FRILE 2 WIHEA DA 677, Frifhlil (5 1 HWFHEE) 12k oT
b, BRI EESODORWIMERS L iro T,
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«iiv |« ®00000es02n » [WEI- TN

3-30 ASAUHHEDIRF

e. BHBRAE
WHEZ T L7=EOHNG K HOBERBIZHESWCHEME 7V A X v M ilfiliz2®EE L
7o FEHTO 2 2035 1| BIHEADOHR TH DM E 2D 2 /ELLEE TH D, —
F.H 2 WIHEADRBENREE DT VA X v MERICR D Z S IZEOELE R L
72
72k, ERIOREICKEE L TiE, WG U —F =il 21T - 7=,

(i) AN : Beda Kuglame, Cathy Kutkue
(i) 7 VAL L Nighl : Belinda Amo, Lillian Amu, Lisoh Masu, Samuel Saulep

B. Y=a7IDEE
WG1-2 OFHEIL, WEMLO WG KES ER D720, v =27 VO EER D,
~ =2 T VOIERIZ DWW TR, 5 2 IR T L7c 2T OMERE R & B REEZ —
HOEFEEME (Training Materials) & L CHm¥e L7z,
ZHnEEMNZ, P —F—REEER Ao TR ED D720 OWHETREF

(Training Manual) % 1ERk L7z,

Training Manual VAMZ, #i7-ICHHEEZ ML T DB RTIC, HEO BRI ENE. £ L
THHEIZ L V25T ENRHRD N EFR L2 732 (Syllabus) HIERL L7z,
~ =2 TIVOJREITE 5 [FEFHA (2023 410 A~11 A) BV TERLE, 20
JREILE 3 FEROHHE 2 L CHLEIZS U CTEEEZ M TRARE Lz,
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3.2.3 WG2-1(%8E)

A, FL—F—0DOFBR

a. HEDE R LW

%?NV?47?XXVF@%%(ﬁﬁ@2ﬁWWQi@ WG2-1 lZBWTIE, A
B FEHEAE SR OTE T IEDEAE L T2 G B oM AME NI E R ST Y
SN HEREL o TR, BAMED H 557 Wﬁ&ﬁ@ﬁéﬂ#ﬁ%éhﬁii
TR B SN TR E W o2 2 EAVHI L7 2 & | R O EHEAR
R0, KM - SRELED ET DA T F U AOER L, BIRAR L O% R S -3
B OPIR e, A EE L L C L —= PR FET DS 2 kkttoit\
BERIAZ =& Lickkx BB CEBERFHSEEL D00, TEEORRIZ
Uﬁ@ﬁﬁ%ﬁﬁﬁﬁﬁ\@%%ﬁ@ﬁ@%ﬂ%%?%fw&#ok_&#E\WG
AL N—=%E LT PPL O=—XH &Y 208 HIRSFICHE R TREAHG L, fiH
FFEZONWTO hb—=v 7 HFE i L,

b. FHET v 7 F A
%%kmww RELTWHET 1 7T MILLTFOEY Th 5,
LA R D TR NG n}uhﬂl
EERE O LERBEE , &R DT 7 ETE
< AR O FEREFTE (FEER)
< EERIE COMEEICB T D LR A v b
- PEEEEM OB GEEERE N L —=0 T

c. HHEA DR
Fo—F =K ML —=—|ZPPL)HEE SN, UTOEY TH5H,

#& 3-12 WG2-1 h—F—&bb—=—

A Al T

I L —7— | Chris Luther Transmission & Distribution Regional Manager
Ben Kaum Transmission & Distribution Maintenance Engineer
Deanne Kilamanu-Naime | Asset Management Planning Manager
Esorom Passingan Asset Management Planning Supervisor
Janet Kukuma Assset Maintenance Planning Team

I L —=—| Jerry Sorulen Assset Maintenance Planning Team
David Mes Port Moresby Distribution Maitenance Team
Gerard Warvakai Port Moresby Distribution Maintenance Team
Billy Ambotane Ramu Grid Coastal Transmission Maintenance Team
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d. HHETEED

HEITA T4 hL—= 7 LB N L —= 7 AR O L SER I OREEB
Ty bRV Ay hoEmEn b EFOmEAER S TN EEBIT, FRLH DM
WE S DITRENSE DO ARITHEAIEH T2 & & Lie, hL—=0 7 0F, &
B AT SRR H RO B A ORI TR & Vo T ARRITBE T 2 NEE, KR - SR
JAIDZ 2 05 & 3 AT M E BRI & B BT 2 BRI A SREEGCMIE BT
BT DERBREZ AT 5 HBY T, EER M O AN 235 EARICBET 2N
BOEENFERFICB T D RAEEICETO2NFICOWT B LM L —=0 7%
MAEDHETHEM LT, b L—F —E/MOPMEE 2 Mgl 5 7= 058 S B A, Ik
PUIECTEEDO hb—= 78 E L, N L—F— OB LA X5 7z,
AIWHED WG BITEETiE, HL LR & O CRIEE IR EOHEE ¥ —TD
WHERDS THBE@ P O 275k EEHRERO LHFBY, RAERMARTFETOWN
2L ENT 57 L, BB ERLEORTIR DL ik a5 Lz, hL—J—
BRI ILRSF IS E R E A R4 72 b L—= 2 ZRHI sk AR L7 K 5 T
Hol-M, ERELTIE, [RVEDOY THELLODBAROENSEOKEEE T
PPL DREN %51 & LIF Cn& 720 toaxr vy H Y, S5 A% PPLICEIT
LEBITEN LT EE ATV,

Fo, ELEGEAM (EERBT. =0 P00 g o F R, o — 7R
R OFAFEICHONWTHEMZED T L —=0 7 2E L, b L—F—fEE
DO MEWHZEMET D 2 ENTE, ROICRTEBICELTDHZENTE D] &
DA b HY  MEEEEPIIE L2280 LOBUEEIC BIEH STV AR
Thd,
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n’

3-33 @E5ZFEHM-TEDN —— T DHF

e. BIKEE

N L— T — i 4 B REDRD HILD A O BGE & o THHEE~T O HI#%
REZD T LNRTE, FRIC P L—F— L RDZEHKNE ST L FHE L7725, BHE
WD b L—= U PR ER LTz, b L—= S % OBSABRITIHENE: 5 4 4B e
LSk 15 U WHEA S EBRE D A T F o A EREEEIC OV TEE 2 £
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WD D LG L7,
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B. ¥Y=aT7ILDEE
AK7wvv =z T, BRI WG 2325 EiF | Training Manual, Operational Manual ,
% L T Standard Operation Procedure (SOP) # {Epk9 % Z & & LT3 Y, Operational

Manual 1Z WG2-2 & 3@
MEBDE LT,

~=a7 /e LTIERK, SOP 35 X O Training Manual |3 WG2-1

~ == 7 VX PPL WICEERIEICEE T 2 ik 2 F o 7 AM 2 /b e L, A

MERHIE D EELZ X D 7=, Training Manual ([ZOWTCIX ER L7z FL—=
ROER T 5 Z LIZX VIER L7z, Operational Manual,
REICHII U 7256t rTRE TRURINZR b D ZAERLT 2 720

A%
SOP |Z2>WTIL PPL £

. HEMAN~ =2 T LOFFREE

ERR LoD b, FEMINAIZ DWW TIEPPL O WG A U NS ZE REE A L 5V 5
TTvvaT v T ETo TR LT,
£ 313 WG2-1 R=a7I)OHE
Gak| B N
Training Manual | PPL @ L —F =23 FRRIZHTZ - T | EERM ORI T 2 M
BRDOME L EHEME MR T 2720 | B - ARG AR AR
(LB HER A HE AR Sk ST | Eha L - T2y h~vx v
DIEEHT 57 F A kK, AV M EHRLICHER S
Do
Operational BIEHIE STV eV PPL 2AESFT | (REICBET 2 %5 7 v —
Manual N E AR ZRE L — VA BRI E | E SRR O JE - B
= LE, tyFVZV}/F%¢u
RSN TN D
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a. Training Manual
PPL HIFENEERIMOMFEHEB LT vy h~x VA2 MY 5% 815
TELEH) ATy =y MIThb—F—BEHE~DOERITHEA LT F X ok
\Z Training Manual Z{ERK L7z, 7% X NMI45%, PPL N CEiSND FL—=27
WRZBEH 7 4— KXy 27 LPPLOFEREBICA L7ZME O~ =2 7 /VZHEHT LT <
ZENEEND,

& 3-14 WG2-1 Training Manual DARAE
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b. Operational Manual
RN ORI TR, LA D FEfi 7 1R R O BEE, fE
TE D T A A 3 BE L’Cb\fib\«ﬁi EChoTc, TNOEZMHET HT-D Operatlonal
Manual (2 CERPREZ DL IEEEDT, ETAMREOT = v 7 U A NBFE
LTCWRpoTole®d, FHERFHAER L, ~ == 7 /WZHlE LT,
Va7 VREILSHT- > TE, WG A —LF 4 A F v a VEITV, PPL O3RE
WHIL7=2b D 7225 KO BE LT,
72 B D Operational Manual |%, 628 EILER & B CHEKIN S,

% 3-15 WG2 Operational Manual DB GEE - T EHER)

No. | #A ~b M
1| —ixEE - Operational Manual ® H R, SE5#iFH
- RIS
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- HgREET — X O
5 | LHEOES. REXmOFR | - LTH, JES. LRy, ZEIOEHGIE
- B OE A
6 | axfiflhkT — & DFH - RAEER T — 2 EE O LB
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c. SOP
KA SR D BARH 72 NFFIZ DN T E & 7= SOP & 1ERk L7z, SOP (i - TEEN
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a. PHEDE R LA
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What is a Zero Phase Current Transformer (ZCT)?-

The ZCT also has no structural differences from a regular CT, but as shown in the figure, all three
phases of the power cable are passed through the CT window.«

Graph-1 shows the current values for balanced three-phase AC. It can be seen that each phase is shifted
every 120" . The lower right table shows the current value of each phase current (5A) in balanced
three-phase AC as a function of time (phase angle). The total of each phase is all "zero" and no current
flows to the secondary side of the ZCT. However. if the current balance is disturbed due to a ground fault,
the sum of the three phases does not become zero and current flows to the secondary side.<

TR 571

E o —E
FoniFrilesepderi N yEsy =
-2

/ K AWM s 90 150 210
R~ A 25 5 25 -25
- B 25 -25 -5 -25
HE c -5 25 25 5
9 11 0 0 0 0

-

Incidentally, the main reason why 67 uses ZCT instead of the 3-phase CT synthesis method is that the
ground fault current value in the ungrounded system is small. In the case of a ground fault, the operating
setting value is set low (approximately 1.5 or 3 mA) due to the need to eliminate the fault with this small
value, and the C’ﬂ synthesis method may cause maloperation of the relay with a small value caused by the

! mismatch in CT characteristics (ratio error) of each phase.< %4
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F IR ERMICRAE L FdS LORE b2 ORE - ERMITE U T v 74T 21T
VW, T IS T B IR 2 VERL, RTINS S 41 5,
AT I AMEEER BRI, FEREEELT Y bR AL MU RAT AL, K
R MR ARFIEERRRZ . MiEEEED VLB 2 MR L, AEEORYIRAFTHE

-101-




NT7Za—F=7H

EEETHEE EHRBEE - ERE AR LETOS IR
W5,
v
LA FHHFLEHE
AR SR EHE (s, TEEAERES)
| |
v FELEE
RHRESE
)

ATF o REE
(GRIR S ik, MIEEE, TEEREES)

FEHEE*T v w2V A bR
T LB

¥ 024 FEHF A TRV ATLAREFDD, T7/ELT—42% L HESEETRE
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EBTANR b= | 2025 | 2026 | 2027 | 2028 | 2029 [ 2030 | 2031 | 2032 | 2033 | 2034
ERSHERE v Y Y Y
FRRE
(BERERSINEYE)
KE\ESR REB) _ I
[POM%%,RAMU?&&,GazzellefTaﬁ] E cycle, L =2nJ cycle }’ 3rd yele I‘ 4th Jv@ \ Sthicycle )| * ° °
FHRe =
(2025 EKBRIRDFER )
FHRE N
(2026 EKBRRDFER )
aae e diEs i LT NG E—
(2027FE KB RRDOFER )
E=4Y Y SEHE A A A A A A A A A A A
A RERLHEIRESNTVDH ORR RARSHEOLED MR

6-5 RUMRLHELFHRELEOA—FTYT (EE)

EEBRMEDHRIZONWTL, FEPLERDEARER DN H5H, PPL OBLK T
BRIEOTEMEORME R ENDEEE ED Z ENEEL L, Fﬁﬁbgﬁmﬁw%milﬁ
Thr, 0D, THHREL L TEELZLEL LRV AREMEIZERT D Z & 03,
VETH D,

PPL IR D EENRER SMIEER 6-3 DBV ThbH, PPL TOEERRFICBITHE
EATERIX. POM 12 2°FF, RAMU 15 237, GAZELLE 5 AT CTH Y . B AE /2RI
DNTIE, BEREMRE ERT, TRXTOEEROLRMIEMATRE TH D Z & & i
LTWD, EHERIZE > THRRLINTEREFEF IOV, HEEO L~UZR LT
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=zt A, ARG (B Az 16158
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rESEEE AT 5% 1B/ 1A
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Activity 1: REMRSSTEIDES StEbEESh LRI, #EEE3. 18
Activity 2: REMRSHEIICEI< A FEENEASTTAEERENTWRTNE, =it 128
T ADESES TECWRWEHRERET S,
Activity 3: BIREDISE &R Activity 1F7/=lFActivity 2 TRIEDRETIE 128
(B1: &, FE. =& ¥>)IND—) Activity SBBEERS,
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KO, BHOELLETE S BREE TR 2F L, TLZhoER—EL
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EEXTTHREE BARME- ERfENALTOD IR
¥
- _ .
HEHER AR
z AR
ST AEERERES
-
R k-
FHEIE. SEEFRO(E. RIFDE? «
Feilomiog R 2 AT
E I ATERE BT
SOP (- &3 & AT
RGBT FETE AR
BEERO T 0 LN BEERERER
- FroTOEEHROMEEREL IR
.
B ETL TV B
e
=T
B 67 BEEEIO—Fr—k
@© @ ©) @
Power | Line . Power Line Ends Lo %Z1 %Z0 Zone 1
Line Name length
Systers| Nurr, START (installation site) . End (kem) %R1.i %X1 .| %RO[.} %X0 .| .| Caliculatec, PSA . Site
POM |29 IRounal - Roune Auto (401) Rounal Founs Auto 1517 | 11065 | 06024 | 13168 | 2.4040 43903
POM 401 Rouna Auto Rounal @ (6) (7
POM 149 | Rounat - Bomana (402) Rounal Bomana 143 | 00617 | 00567 | 00180 ; 00215 29201
POM | 402 Bomana Rounal
POM L2321 IRouna 2 - Rouna Auto (531) RounaZ foune Auto 2 00240 | 00198 | 00331 { 00686 10842
POM 531 Rouna Auto Rouna 2
POM | 535/2 KILAKILA Rouna2
= |KILAKILA - Rouna2 (535/2) 01170 | 02400 | 02100 | 05800 9.3084
POM | 535/2 Rouna2 KICAKILA
POM | 232 |Rouna 2 - Rouna 3 (532) Rouna 2 Rouna 3 29 0033 | 00308 | 0.0473 | 0.010 15884
POM 532 Rouna 3 Rouna 2
POM 533 Rouna 2 Rouna 3
Rouna 2 - Rouna 3 (533) 29 | 0033 | 00308 | 00473 | 0.1010 15884
POM 533 Rouna 3 Rouna 2
POM 540 Rouna 2 Rouna 4 .
Rouna 2 - Rouna 4 (540) 611 | 00319 | 00435 | 0.0620 | 02002 18798
POM 540 Rouna 4 Rouna 2
PO 238 | Rouna 4 - Boroko (536) Rouna 1 Boroko 2017 | 01061 | 01767 | 02027 | 0.6686 7.1824
POM | 536 Boroko Rouna 4 35900 35900
POM 537 . Moitaka Boroko
Moitaka - Boroko (537) 609 | 00326 | 00560 | 00626 | 0.1966 22581
poM | 537 Boroko Moitaka 18840 18940
POM 538 . Moitaka Boroko
Moitaka - Boroko (538) 609 | 00326 | 00560 | 0.0625 | 0.1966 22581
POM 538 Boroko Moitaka 2.2600 1.8940
6-8 BEE—ER
N ISEas Y 27— =3 2 LA =3 =)
(O #Higs OFEF4 OfKET @OFEMH QFHEM O©FEROME OHGOfH)
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BEAREE- EREAMETOSI I EERTHREE
Contents 2025 | 2026 | 2027 | 2028 | 2029 | 2030 2031 | 2032
POM System (44 Distance Relays) ﬁ
RAMU System(28 Distance Relays ) ——
Gazelle System (6 Distance Relays ) =)
Monitoring the progress J J J / J J J
Achieve Complete

Overall Goal protection
(Reviewed 50%) coordination
(100%)

6-9 BEFER

6.1.5 EIEI-4 DE=F Y L JEH

RK7ay =z NTHERR LT hL—F—EFHARIRICT, = V=7 0%kl LR
L —F—OBERMICOWTHERTE D, TORD, 7uv=7 METHELEHHROT
YYU=T OZMAEL FL——OREANEE YA AR LV BEET L 2 &
T, ERRN AR T D, UFOT 7 v a7 T 2O T PPL ~MER LT,

15 Trainers and 17 Assistant Trainers are certified in this project.
This is an example when every 5WGs certifies at least one trainer every year.

<EXAMPLE> 2024 2025 2026 2027 2028 2029
Trainer 15 20 25 30 . 35 40
5 5
Assistant Trainer 17 « B Y ) €
CHECK1 : New engineersreceive training within 1 year | 7 J J 7 7
CHECK 2 : Alwayssecure 10 trainers 4 4 4 4 4 J

B 6-10 792avF52 (BITHRHEANBON —F—4FER)

6.2 PNGHI~DIEE
L% D PNG OB WENRED - DOIZMNE L 72 A HIE LY Tl 5.

e ]

O AFvy=z hCEEBHRMOMEREBICLE R AME RO ZEENHE LTz, A
Ty xl hORRE M L CRET D121, REFICH B T B A iR L B0 Ad
B D 2 EOFHOBANE ORI ERKE L T D, it\ﬁfnyl&bﬁ%%
BRREORSFEEI OB 2 Ji 72 LI oW T HEITBIREZ T 72, FHEEY I A T
Y ARAT D ITIXEEIC bﬁt?%%%%fé_&ﬁMgkﬁéo
ﬁﬁ%#%#EE@%%%%ﬁwﬁﬁmﬁﬁﬁ%%%%%Té:&@%%ﬁ R
L. A1 0 PPL OLRSFHABIO T BN FEMAYIZE L L T 2 ERRETH D,
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BRAFHTIE RN BIR T D728, BEERIUE A — I — ORI AR T, BRI AR
ORISR Z T 5, b LIIIETERWEARH S, RFICELTH, i
TNOBEREI)S TSR T, M S 2 < —K & 72 %, PPL TIXIEC %, [
BRELUEIZ ISR & LTV DD, &tk & LTl — Sz ik fifhakidze v,
ORI AEALET DL, RIEERO OO —L—/L GRIGEREYLE, SR
TERRIEHE, BREHEME REIEYES) A AEERE L U CORE L, @SR Ok 2t
—THIENBEZILND,

@ Hrak SH7z Edevu FEFEFT D D 132kV EEMRD BT D Moitaka ZEATORE 21T
7=, Edevu EEFTOHERHIZ LD . 54MW OMEG 2 POM RFEIBIMEND Z &
IZ720 . POM %Rkt & LCHORBE N MR TESHZ & L7 5, Moitaka Z T D
132kV DOl I% 66kV FXfIC R LI2Hat i Ch L0, ATV AREZE I
TWRVESRELEIZ 72 > TV D T — AR A U T VA OZR AN S T n
RIENZT iz 7zd, FfT L7 WG A U 3—|2, RIT72 D BT HONWTT KA
REAT o1z, A% OEBIHR TIL, REHEFE CROROEREIBC A T 7 A%
ERTDHZENEEL,

@ POM %t ClItEADMEENE S Q DHFEHENA AR L TH Y, BEERTRHETH -
72o Z?D7=% PPL IZ Boroko ZEHTICZ STATCOM % ik L TN =2y, I bt
1IELCTH Y | POM AfE TrLid EEEOHER 2R EEIZ 72 > Tz, RIS (ko
JFKIZ, STATCOM DIEENERS TR 2 & Th o7, BRFEELAB ORI &
STATCOM (ZRFEA 22 I A0S Rt D RBEAFEIC & > THREZR T X, STATCOM &
DHSENHEM TH L Z b, i TALT T U AREHNES RV T 7 b
YT TRIBTE DR @V, A%, BRET) Q DMRP LI L Ro T2 86
I%, STATCOM (XD U 77 bR T U ORRELMREFTTHZ ENEE L,
B, ATuY s MRS, #E L Tz STATCOM [HEH & CIE# 12 FiR%
BLTWD,

@ AT A HTER LT 4 DOZZEFTCld, 24 E TPPL TR LT 72203k
PR OBLERREY L—NEASNTEY, JL—0DAF—2%8ELTE LT
BRI E > TV WL E e o TV, E D728, ZE LTARSFIEH OB sin
O, BATOIEBRHEEZR -T2 BB ELEZZOND, FAEKE—ICL v
MEOHEI/ED a2 A MEBLHIFFCE 5,

® PPL OREAED SCADA TIIfRF#E Y L —OAREEAIN TX . T oI L O
SRR DI IR IEN A T T D, U L—EfEfE#H %2 SCADA (IZHUD iATeZ & T,
HECIF OB HEAE IHOREAIC O Y | RFEARE O FICEN S,
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® PPL tENORFEAENTY 7 MX 2 FEDEH SN TR Y Rt RRF OB 4 1
9 Strategic Tl PSS/E, fR5FiEH 241 5 NSO Tl& Power Factory 23M#i ] ST 5,
USAID D SCHRIZ L0 fiffir Y 7 b OfE— 230 S A7 5 5. USAID 7> 5 PPL 2 Power
Factory ~D#f—Zf2 5 SN2 Z & LR L7z, USAID OfEE %457 T, PPL I
Strategic 7> 5 NSO |Z Power Factory D7 A > A& BE L6 DO, PPL LN TO %K
WRARNT > 7 b OFE—IZ AT 7= 221G EN L7 STV, #ENTHW A fRET Y 7
N OFE—NEE LU,

PNz

O A7y FTIE RBEETHE - BRFME O - X7 - A% - RN & EITxES
WO R —F—%2BFHK Lz, A7 Y= FEil CARBER O 21T T 5 R,

EENFOR BT, BESHCEED I S NER L7 D %< OEBENR

A LT % ERED e T%f_o
PNG OFE i E A DIl KBS E LSO SEIZBNTES PPL DAF LT
fﬁ%%&ﬁéoKfﬂ?m?%T%MLtvﬁ;7w®%ﬁ%kv—%—®§ﬁ
BT 2 FEEAT B Y 27 MBS LIz WG A 28— HUD T4y B 12 KT 2 B
L. ®72% PNG OE/WEOM EIZ27i 5 2 L 2 #E4ET 5,

@ PPL OFfitERIEL, EEMR 1 EHR, ZHER1HE (1Y) TORXREEZT-> TN 5HY
AN BRI LRSI | FHORAERIITFEZOEBICEN D2 L
ENRKEV, FTRFICLEE R OFHEEE S IS LIZ S WIRPLE 7> T D,

ZOWRMELET HITIE N-1 T EBE L, aKREEE - R0 E 325
L ThDH, EDDDOT AL =TT VRE, FHGTERE, B - MBSV, i
RATHED NM BN LETH D,

@ RERIMOREFEF IR L T D AED POM R TIE 9 AN (FEEEATRET A .
RAMU %i#t CTlE Costal #Jik TiZ 9 A, RAMU FifE Tld Costal HilikFs & Y Highland
HIC Z L EI8 A& 9 NTH Y FHET 23Rk L THESTHIIC AR LTV D
U7 — MEENZ LA ANB#EB L OART v =7 hCFER L 72 Training Manual (2
L ORTEEORI BB LETH D,
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Project Monitoring Sheet |

Project Title: The Project for the Improvement of Planning and Operation of Power System

Implementing Agency: PNG Power Ltd

Target Group: Engineers in PPL

Period of Project: December 2021 to December 2024

Project Site: N/A

Model Site: N/A

(Revision of Project Design Matrix)

Version 0

ANNEX1

October,2021

Narrative Summary

Obijectively Verifiable Indicators

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The quality and reliability of electricity is
improved.

The number of incidents violating grid
codes in terms of power quality
(voltage, frequency, etc.) decreases by
XX % by year YYYY.

Data from PPL

System investment planning is
regularly revised by PPL, and XX
projects are implemented by Year

submission of revision of system
planning

The number of faults resulting from the
lack of maintenance and asset
management decreases by XX% by
Year YYYY.

Questionarre for PPL staffs in
charge.

The duration of power interruption
resulting from the lack of coordination
is shortened by XX% compared to the
Year YYYY.

Questionarre for PPL staffs in
charge.

Not Achieved yet

Project Purpose

PPL can properly implement system
planning for the transmission line and
maintenance for transmission line and
substations on its own.

Revised system investment planning is
proposed by PPL based on simulation
and, financial and economic analysis.

Report from Japanese experts

The maintenance for transmission line
and substations, and asset
management is regularly implemented.

Report from Japanese experts.

The setting for protection coordination
is regularly confirmed.

Report from Japanese experts

PPL continues commitment to the
Project by securing budget
allocation as well as assignment
of personnel for post- Project
activity.

In progress

Outputs

Capacity of system planning for the
transmission line is improved.

Knowledge for system planning,
simulation, and financial and economic
analysis is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experts

Least Cost Development Plan is
verified by PPL.

Report from Japanese experts

A survey was conducted on the identification
and role of related departments in conducting
system planning and system interconnection
studies.We are also investigating the
capabilities of PPL staff.

Capacity of maintenance for transmission
line and substation is improved

Knowledge for maintenance for
transmission line and substation, and
asset management is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experts
Questionarre for staff in charge.

XX times of preventive maintenance
for transmassion line and substations,
and asset management are annually
implemented.

Report from Japanese experts
Questionarre for staff in charge.

A survey on the identification and role of
related departments in the fields of
transmission ine and substation.We are also
investigating the capabilities of PPL staff.

Capacity of protection coordination is
improved

Knowledge for protection coordination
is improved.

The XX of engineers are trained by
trainer.

Exam results (Pre-exam and Post-
exam)

Report from Japanese experts

The setting of protection coordination
is confirmed by PPL.

Report from Japanese experts

A survey was conducted on the identification
and role of departments related toprotection
coordination.We are also investigating the
capabilities of PPL staff.




Activities Inputs Important Assumption
The Japanese Side The PNG Side
1-1: The current capacity of system 1. Short-term Experts 1. Office place for Japanese
planning for the transmission line is a. Chief advisor/System planning experts
1-2 : The current system for human b. System simulation 2. Utility

resource development is assessed and
workable system is proposed.

1-3 : 2 Working Groups (WG) for (1) system
planning and (2) financial and economic
analysis are formulated.

1-4 : Training for trainer candidates on basis
on system planning for the transmission line
is conducted.

1-5 : Training for trainer candidates on
system simulation using tools such as
PSS/E is conducted.

1-6 : Training for trainer candidates on
financial and economic analysis is
conducted.

1-7 : Sustainable system for human
resource development is established.

1-8 : The training manual for system
planning, system simulation, and financial
and economic analysis is formulated

considering systematic human resource
develonment and the maniiale is afficiallv

1-9 : Based on the training manual, the
training for the engineers is implemented by
trainers.

1-10 : The operational manual and Standard
Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis are formulated, and the

manual and SOP are officially approved by
DDI

1-11 : Based on the operational manual and
SOP, PPL verifies the Least Cost
Develooment Plan.

2-1 The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for

these challenaes are probosed
2-2 : The current system for human

resource development is assessed and
workable system is proposed.

2-3:2 WGs for maintenance for (1)
transmission line and (2) substations are
Iformulated

2-4:Training for trainer candidates on
planning of preventive maintenance and
asset management is implemented.
2-5:Training for trainer candidates on the
implementation of preventive maintenance

and asset manaaement is implemented.

2-6 : Sustainable system for human
resource development is established.

2-7 : The training manual for maintenance
for transmission line and substations is
formulated considering systematic human
resource development and the manuals is
officiallv annroved hv PPI

2-8 : Based on the training manual, the
training for the engineers is conducted by
the trainers.

2-9 : The operational manual and Standard
Operating Procedure (SOP) for
transmission line and substations are

2-10: Based on the operational manual and
SOP, PPL implements the maintenance of
transmission line and substation, and the
manuals and SOP are officially approved by
PP

3-1 The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenaes are

3-2 : The current system for human
resource development is assessed and
workable svstem is bronosed.

3-3: WG for protection coordination is
formulated.

3-4:Training to improve capacity of
protection coordination setting is
implemented for candidate trainers.

3-5 : Sustainable system for human
resource development is built.

3-6 : The training manual for protection
coordination is formulated considering
systematic human resource development

and the manuals is officiallv annroved bv

3-7 : Based on the training manual, the
training for the rest of engineers is
implemented by candidate trainers.

3-8 : The operational manual and Standard
Operating Procedure (SOP) for protection
coordination are formulated.

3-9 : Based on the operational manual and
SOP, PPL modifies the setting for the
protection coordination, and the manuals
and SOP is officiallv anoroved bv PPL.

c. Financial and economical analysis

d. Transmission line (maintenance)

e. Substation (maintenance)

f. Equipment Testing/ Evaluation

g. Protection coordination

h. Human resource management /
traing planning

2. Equipment

3. Trainings
a. Training online
b. Training in Japan
c. Training in PNG

3. Counterpart personnel

4. all expenses for PPL staffs
(salaries, in-country transportation,
allowance, etc.)

5. Tax exemption

6. Customs clearance for
equipment

Pre-Conditions

1. Political, security, COVID-19
situation etc do not detriorate
significantly.

2. Input from PNG and JICA is
iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

<Issues and countermesures>
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Project Monitoring Sheet |

Project Title: The Project for the Improvement of Planning and Operation of Power System

Implementing Agency: PNG Power Ltd

Target Group: Engineers in PPL

Period of Project: March 2022 to March 2025

Project Site: N/A

Model Site: N/A

(Revision of Project Design Matrix)

Version 1

ANNEX1

July,2022

Narrative Summary

Obijectively Verifiable Indicators

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The quality and reliability of electricity is
improved.

The number of incidents violating grid
codes in terms of power quality
(voltage, frequency, etc.) decreases by
XX % by year YYYY.

Data from PPL

System investment planning is
regularly revised by PPL, and XX
projects are implemented by Year

submission of revision of system
planning

The number of faults resulting from the
lack of maintenance and asset
management decreases by XX% by
Year YYYY.

Questionarre for PPL staffs in
charge.

The duration of power interruption
resulting from the lack of coordination
is shortened by XX% compared to the
Year YYYY.

Questionarre for PPL staffs in
charge.

Project Purpose

PPL can properly implement system
planning for the transmission line and
maintenance for transmission line and
substations on its own.

Revised system investment planning is
proposed by PPL based on simulation
and, financial and economic analysis.

Report from Japanese experts

The maintenance for transmission line
and substations, and asset
management is regularly implemented.

Report from Japanese experts.

The setting for protection coordination
is regularly confirmed.

Report from Japanese experts

PPL continues commitment to the
Project by securing budget
allocation as well as assignment
of personnel for post- Project
activity.

Outputs

Capacity of system planning for the
transmission line is improved.

Knowledge for system planning,
simulation, and financial and economic
analysis is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experts

Least Cost Development Plan is
verified by PPL.

Report from Japanese experts

Capacity of maintenance for transmission
line and substation is improved

Knowledge for maintenance for
transmission line and substation, and
asset management is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experts
Questionarre for staff in charge.

XX times of preventive maintenance
for transmassion line and substations,
and asset management are annually
implemented.

Report from Japanese experts
Questionarre for staff in charge.

Capacity of protection coordination is
improved

Knowledge for protection coordination
is improved.

The XX of engineers are trained by
trainer.

Exam results (Pre-exam and Post-
exam)

Report from Japanese experts

The setting of protection coordination
is confirmed by PPL.

Report from Japanese experts




Activities Inputs Important Assumption
The Japanese Side The PNG Side
1-1: The current capacity of system 1. Short-term Experts 1. Office place for Japanese
planning for the transmission line is a. Chief advisor/System planning experts
1-2 : The current system for human b. Grid technology 2. Utility

resource development is assessed and
workable system is proposed.

1-3 : 2 Working Groups (WG) for (1) system
planning and (2) financial and economic
analysis are formulated.

1-4 : Training for trainer candidates on basis
on system planning for the transmission line
is conducted.

1-5 : Training for trainer candidates on
system simulation using tools such as
PSS/E is conducted.

1-6 : Training for trainer candidates on
financial and economic analysis is
conducted.

1-7 : Sustainable system for human
resource development is established.

1-8 : The training manual for system
planning, system simulation, and financial
and economic analysis is formulated

considering systematic human resource
develonment and the maniiale is afficiallv

1-9 : Based on the training manual, the
training for the engineers is implemented by
trainers.

1-10 : The operational manual and Standard
Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis are formulated, and the

manual and SOP are officially approved by
DDI

1-11 : Based on the operational manual and
SOP, PPL verifies the Least Cost
Develooment Plan.

2-1 The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for

these challenaes are probosed
2-2 : The current system for human

resource development is assessed and
workable system is proposed.

2-3:2 WGs for maintenance for (1)
transmission line and (2) substations are
Iformulated

2-4:Training for trainer candidates on
planning of preventive maintenance and
asset management is implemented.
2-5:Training for trainer candidates on the
implementation of preventive maintenance

and asset manaaement is implemented.

2-6 : Sustainable system for human
resource development is established.

2-7 : The training manual for maintenance
for transmission line and substations is
formulated considering systematic human
resource development and the manuals is
officiallv annroved hv PPI

2-8 : Based on the training manual, the
training for the engineers is conducted by
the trainers.

2-9 : The operational manual and Standard
Operating Procedure (SOP) for
transmission line and substations are

2-10: Based on the operational manual and
SOP, PPL implements the maintenance of
transmission line and substation, and the
manuals and SOP are officially approved by
PP

3-1 The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenaes are

3-2 : The current system for human
resource development is assessed and
workable svstem is bronosed.

3-3: WG for protection coordination is
formulated.

3-4:Training to improve capacity of
protection coordination setting is
implemented for candidate trainers.

3-5 : Sustainable system for human
resource development is built.

3-6 : The training manual for protection
coordination is formulated considering
systematic human resource development

and the manuals is officiallv annroved bv

3-7 : Based on the training manual, the
training for the rest of engineers is
implemented by candidate trainers.

3-8 : The operational manual and Standard
Operating Procedure (SOP) for protection
coordination are formulated.

3-9 : Based on the operational manual and
SOP, PPL modifies the setting for the
protection coordination, and the manuals
and SOP is officiallv anoroved bv PPL.

c. Financial and economical analysis

d. Transmission line (maintenance)

e. Substation (maintenance)

f. Equipment Testing/ Evaluation

g. Protection coordination

h. Human resource management /
traing planning

i. Grid technology asistant / Business
coordination

2. Equipment

3. Trainings
a. Training online
b. Training in Japan

3. Counterpart personnel

4. all expenses for PPL staffs
(salaries, in-country transportation,
allowance, etc.)

5. Tax exemption

6. Customs clearance for
equipment

Pre-Conditions

1. Political, security, COVID-19
situation etc do not detriorate
significantly.

2. Input from PNG and JICA is
iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

<Issues and countermesures>

ANNEX1



Project Monitoring Sheet |

Project Title: The Project for the Improvement of Planning and Operation of Power System

Implementing Agency: PNG Power Ltd
Target Group: Engineers in PPL
Period of Project: March 2022 to March 2025

Project Site: N/A

Model Site: N/A

(Revision of Project Design Matrix)

Version 2

ANNEX1

May,2024

Narrative Summary

Obiecti

ly Verifiable Indicators (Rev)

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The quality and reliability of electricity is
improved.

By 2029, 50% reduction of total blackouts in 3 main
grids caused by inadequate maintenance of PPL's
transmission, substation, and protection coordination
equipment compare to in 2021.

Data from PPL

Not Achieved yet

The 15 Year Power Development Plan is executed
with necessary budget and physical work.

Data from PPL

Not Achieved yet

The number of faults resulting from the lack of
maintenance and asset management decreases by
50% by 2029.

Data from PPL

Not Achieved yet

PPL can conduct review and protection coordination

on 50% of the existing distance relays by 2029. Data from PPL Not Achieved yet
New engineers assigned to the relevant department
receive training within one year and always secure 10 |Data from PPL Not Achieved yet
trainers.

Project Purpose Achieved

PPL can properly implement system planning
for the transmission line and maintenance for
transmission line and substations on its own.

Capacity for revising and proposing grid plan based on
simulation and, financial and economic analysis is
equipped with PPL.

Report from Japanese
experts/Data from PPL

The maintenance for transmission line and
substations, and asset management are regularly
implemented in accordance with manuals.

Report from Japanese
experts/Data from PPL

The setting for protection coordination is regularly
confirmed in accordance with manuals.

Report from Japanese
experts/Data from PPL

Various Training are conducted by 10 trainers
produced by the Project and improving trainees skill
and knowledge effectively based on the established
human resource development system.

Report from Japanese
experts/Data from PPL

PPL continues commitment to
the Project by securing
budget allocation as well as
assignment of personnel for
post- Project activity.

WG members from PPL
simulated POM grid using
system analysis software
PSS/E.

Achieved.

An Operational Manual and
SOPs were developed, and
the workflow and inspection
standards for preventive
maintenance were
established as PPL rules,
thereby creating an internal
system where regular asset
management and preventive
maintenance are carried out

Acheved.

The protection relay setting
is being changed based on
the manuals prepared by this
project. The setting changes
have already been
completed for four devices.

Achieved.

Human resource
development system was
established and is finalized.

Outputs

Capacity of system planning for the
transmission line is improved.

Knowledge for system planning, simulation, and
financial and economic analysis is improved.

Exam results (Pre-exam and
Post-exam)

5 of engineers who completed training gained
sufficient knowledge and skills.

Report from Japanese experts

Least Cost Development Plan is verified by PPL.

Report from Japanese experts

Capacity of maintenance for transmission line
and substation is improved

Knowledge for maintenance of transmission line and
substation, and asset management is improved.

Exam results (Pre-exam and
Post-exam)

10 of engineers and technicians who completed
training gained sufficient knowledge and skills.

Report from Japanese experts
Questionarre for staff in charge.

Asset management and preventive maintenance are
implemented by PPL at least once based on the
manuals developed by the Project.

Report from Japanese experts
Questionarre for staff in charge.

Knowledge for protection coordination is improved.

Exam results (Pre-exam and
Post-exam)

Necessary budget is secured.

In progress.

The results of the baseline
survey were explained at the
2nd JCC.

In progress.

Lerctures during trips to
PNG , the on-line traingings
and the training in Japan
were conducted.

In progress.

A lecture was held to give
the participants the ability to
understand and update the
"Papua New Guinea Least
Cost Power Development
Plan Update December
2020" published by the
World Bank.

Achieved.

We trained four engineers as
trainers for transmission
lines and five engineers as
trainers for substations.

Achieved.

Five engineers for
transmission lines and five
engineers for substations
received training from the
trainer candidates and
acquired sufficient
knowledge and skills.

Achieved.

Operational manuals and
SOPs were developed, and
workflows and inspection
standards for preventive
maintenance were
established, creating an
internal system to ensure
that regular asset
management and preventive
maintenance are carried out.

Acheved.

Based on the endline survey
results, it can be concluded
that knowledge of protection
coordination has improved.




Capacity of protection coordination is
improved

2 new engineers to be recruited who completed
training gained sufficient knowledge and skills.

Report from Japanese experts

The setting of protection coordination is confirmed by
PPL at least once.

Report from Japanese experts

Acheved.

Two engineers were trained
by the trainers created in this
project. The results of tests
conducted after the training
showed that the engineers
had acquired sufficient
knowledge and skills.

Sustainable system for human resource
development is established

Qualified 10 of Trainers and 17 Engineers are
produced, based on the established human resource
development system by the end of the Project.

Acheved.

Protection relay setting was
performed based on the
manuals prepared by the
project. Setting changes
have been made for four
devices.

Acheved.
Qualified 15 of Trainers and
17 of Assistant Trainers are
produced

ANNEX1



Important Assumption

Activities Inputs
The Japanese Side The PNG Side
1. Short-term Experts 1. Office place for Japanese
1-1: The current capacity of system planning . Chief advisor/System planning experts
for the transmission line is assessed. . Grid technology 2. Utility

1-2 : 2 Working Groups (WG) for (1) system
planning and (2) financial and economic
analysis are formulated.

1-3 : Training for trainer candidates on basis
on system planning for the transmission line is
conducted.

1-4 : Training for trainer candidates on system
simulation using tools such as PSS/E is
conducted.

1-5 : Training for trainer candidates on
financial and economic analysis is conducted.

1-6 : The training manuals for system
planning, system simulation, and financial and
economic analysis are formulated through
considering systematic human resource
development. Manuals are officially approved
by PPL.

1-7 : Based on the training manual, the
training for the engineers is implemented by
trainers.

1-8 : The operational manual and Standard
Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis are formulated, and the
manual and SOP are officially approved by
PPL.

1-9 : Based on the operational manual and
SOP, the Least Cost Development Plan is
verified by PPL.

2-1: The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for these
challenges are proposed.

2-2:2 WGs for maintenance for (1)
transmission line and (2) substations are
formulated.

2-3:Training for trainer candidates on planning
of preventive maintenance and asset
management is implemented.

2-4:Training for trainer candidates on the
implementation of preventive maintenance
and asset management is implemented.

2-5: The training manuals for maintenance for
transmission line and substations are
formulated considering systematic human
resource development. Manuals are officially
approved by PPL.

2-6 : Based on the training manual, the
training for the engineers is conducted by the
trainers.

2-7 : The operational manual and Standard
Operating Procedure (SOP) for transmission
line and substations are formulated.

2-8: Based on the operational manual and
SOP, PPL implements the maintenance of
transmission line and substation.The manuals
and SOP are officially approved by PPL.

3-1: The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenges are proposed.

3-2: WG for protection coordination is
formulated.

3-3:Training to improve capacity of protection
coordination setting is implemented for
candidate trainers.

3-4 : The training manual for protection
coordination is formulated considering
systematic human resource development. The
manual is officially approved by PPL.

3-5 : Based on the training manual, the
training for the rest of engineers is
implemented by trainers candidate.

3-6 : The operational manual and Standard
Operating Procedure (SOP) for protection
coordination are formulated.

3-7 : Based on the operational manual and
SOP, the setting for the protection
coordination is modified by PPL.The manuals
and SOP are officially approved by PPL.

4-1 : The current system for human resource
development is assessed and workable
system is proposed.

4-2 : Sustainable system for human resource
development is established, and officially
approved by PPL.

a
b
c
d
e

. Financial and economical analysis
. Transmission line (maintenance)
. Substation (maintenance)

f. Equipment Testing/ Evaluation

9
h

2.

3.
a
b
c

. Protection coordination
. Human resource management / traing planning
Grid technology asistant / Business coordination

Equipment
Trainings

. Training online

. Training in Japan
. Training in PNG

3. Counterpart personnel

4. all expenses for PPL staffs
(salaries, in-country
transportation, allowance, etc.)
5. Tax exemption

6. Customs clearance for
equipment

7. Cost for JCC avenue

8. Expenses necessary for the
transportation within PNG of the
equipment as well as for the
installation, operation and
maintenance thereof.

Pre-Conditions

1. Political, security, COVID-
19 situation etc do not
detriorate significantly.
2. Input from PNG and JICA

is iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

<Issues and
countermesures>

ANNEX1
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Project Title: The Project for the Improvement of Planning and Operation of Power System

Implementing Agency: PNG Power Ltd
Target Group: Engineers in PPL
Period of Project: March 2022 to March 2025

Project Site: N/A

Model Site: N/A

(Revision of Project Design Matrix)

Version 3

ANNEX1

December,2024

Narrative Summary

Objectively Verifiable Indi

ors (Rev)

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The quality and reliability of electricity is
improved.

By 2029, 50% reduction of total blackouts in 3 main
grids caused by inadequate maintenance of PPL's
transmission, substation, and protection coordination
equipment compare to in 2021.

Data from PPL

In progress.

Action plan was developed to
achieve each of the
indicators. The achievement
of each indicator is expected
to lead to the achievement.

The 15 Year Power Development Plan is executed
with necessary budget and physical work.

Data from PPL

In progress.

PPL staffs follow up with
each project to ensure that
the budget is being secured
and executed. And PPL
staffs revise the 15 Power
Development Plan to reflect
the progress of projects and
the latest grid condition.

Formulation of the long-term maintenance plan with
appropriate resources and its reliable execution to
reduce the number of faults resulting from the lack of
maintenance and asset management decreases by
50% by 2029.

Data from PPL

Tn progress.

Based on the Operational
Manual created in this
project, patrol inspection
plans and preventive
maintenance plans will be
integrated and long-term
maintenance plan will be
developed considering the
budget. Maintenance work
will be conducted
accordingly. By continuing its
activities according to the
established action plan in the
future, PPL will achieve its

PPL can conduct review and protection coordination
on 50% of the existing distance relays by 2029.

Data from PPL

?nnf):%gress.

A protection coordination
review plan was developed
to achieve the overall goal.
This plan will be
implemented in stages.
Reviews will continue based
on the plan, and by 2029,
50% of existing distance
relays will be reviewed, and
by 2032, protection
coordination for all distance
relavs will he comnleted

New engineers assigned to the relevant department
receive training within one year and always secure 10
trainers.

Data from PPL

In progress

The Plan were proposed that
training has to be held
compulsorily once a year, as
the KPI for trainer activities
is set at "at least once a
year".Therefore new
engineers have an
opportunity to receive a
training within one year.

As there are 5 WGs in total,
a plan was proposed to
certify one trainer from each
WG every year. Therefore
PPL can always secure 10
trainers.

Project Purpose

PPL can properly implement system planning
for the transmission line and maintenance for
transmission line and substations on its own.

Capacity for revising and proposing grid plan based on
simulation and, financial and economic analysis is
equipped with PPL.

Report from Japanese
experts/Data from PPL

The maintenance for transmission line and
substations, and asset management are regularly
implemented in accordance with manuals.

Report from Japanese
experts/Data from PPL

The setting for protection coordination is regularly
confirmed in accordance with manuals.

Report from Japanese
experts/Data from PPL

Various Training are conducted by 10 trainers
produced by the Project and improving trainees skill
and knowledge effectively based on the established
human resource development svstem.

Outputs

Capacity of system planning for the
transmission line is improved.

Report from Japanese
experts/Data from PPL

PPL continues commitment to
the Project by securing
budget allocation as well as
assignment of personnel for
post- Project activity.

Achieved

WG members from PPL
simulated POM grid using
system analysis software
PSS/E.

Achieved.

An Operational Manual and
SOPs were developed, and
the workflow and inspection
standards for preventive
maintenance were
established as PPL rules,
thereby creating an internal
system where regular asset
management and preventive
maintenance are carried out

Achieved.

The Operational Manual and
SOPs developed in this
project were used to clarify
the approval procedures and
the methods for protection
relay settings, and a system
was established to regularly
confirm the settings for
orotection coordination
Achieved.

Human resource
development system was
established and is finalized.

Knowledge for system planning, simulation, and
financial and economic analysis is improved.

Exam results (Pre-exam and
Post-exam)

5 of engineers who completed training gained
sufficient knowledge and skills.

Report from Japanese experts

Least Cost Development Plan is verified by PPL.

Report from Japanese experts

Knowledge for maintenance of transmission line and
substation, and asset management is improved.

Exam results (Pre-exam and
Post-exam)

In progress.

The results of the baseline
survey were explained at the
2nd JCC.

In progress.

Lerctures during trips to
PNG , the on-line traingings
and the training in Japan
were conducted.

In progress.

A lecture was held to give
the participants the ability to
understand and update the
"Papua New Guinea Least
Cost Power Development
Plan Update December
2020" published by the
World Bank.

Achieved.

We trained four engineers as
trainers for transmission
lines and five engineers as
trainers for substations.




Capacity of maintenance for transmission line
and substation is improved

10 of engineers and technicians who completed
training gained sufficient knowledge and skills.

Report from Japanese experts

Questionarre for staff in charge.

Asset management and preventive maintenance are
implemented by PPL at least once based on the
manuals developed by the Project.

Report from Japanese experts

Questionarre for staff in charge.

Capacity of protection coordination is
improved

Knowledge for protection coordination is improved.

Exam results (Pre-exam and
Post-exam)

2 new engineers to be recruited who completed
training gained sufficient knowledge and skills.

Report from Japanese experts

The setting of protection coordination is confirmed by
PPL at least once.

Report from Japanese experts

Sustainable system for human resource
development is established

Qualified 10 of Trainers and 17 Engineers are
produced, based on the established human resource
development system by the end of the Project.

Necessary budget is secured.

Achieved.

Five engineers for
transmission lines and five
engineers for substations
received training from the
trainer candidates and
acquired sufficient
knowledae and skills.
Achieved.

Operational manuals and
SOPs were developed, and
workflows and inspection
standards for preventive
maintenance were
established, creating an
internal system to ensure
that regular asset
management and preventive
maintenance are carried out.

Achieved.

- Lectures on protection
coordination were given to
two trainer candidates to
provide them with the
necessary knowledge.

* Protection coordination
was conducted using PPL's
various specifications, and
the trainers gained practical
skills.

+ Two trainers were certified
hv PPI

Achieved.

Two engineers were trained
by the trainers created in this
project. The results of tests
conducted after the training
showed that the engineers
had acquired sufficient

knowledae and skills.
Achieved.

Protection relay setting was
performed based on the
manuals prepared by the
project. Setting changes
have been made for four

devices.
Achieved.

Qualified 15 of Trainers and
17 of Assistant Trainers are
produced

ANNEX1



Important Assumption

Activities Inputs
The Japanese Side The PNG Side
1. Short-term Experts 1. Office place for Japanese
1-1: The current capacity of system planning . Chief advisor/System planning experts
for the transmission line is assessed. . Grid technology 2. Utility

1-2 : 2 Working Groups (WG) for (1) system
planning and (2) financial and economic
analysis are formulated.

1-3 : Training for trainer candidates on basis
on system planning for the transmission line is
conducted.

1-4 : Training for trainer candidates on system
simulation using tools such as PSS/E is
conducted.

1-5 : Training for trainer candidates on
financial and economic analysis is conducted.

1-6 : The training manuals for system
planning, system simulation, and financial and
economic analysis are formulated through
considering systematic human resource
development. Manuals are officially approved
by PPL.

1-7 : Based on the training manual, the
training for the engineers is implemented by
trainers.

1-8 : The operational manual and Standard
Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis are formulated, and the
manual and SOP are officially approved by
PPL.

1-9 : Based on the operational manual and
SOP, the Least Cost Development Plan is
verified by PPL.

2-1: The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for these
challenges are proposed.

2-2:2 WGs for maintenance for (1)
transmission line and (2) substations are
formulated.

2-3:Training for trainer candidates on planning
of preventive maintenance and asset
management is implemented.

2-4:Training for trainer candidates on the
implementation of preventive maintenance
and asset management is implemented.

2-5: The training manuals for maintenance for
transmission line and substations are
formulated considering systematic human
resource development. Manuals are officially
approved by PPL.

2-6 : Based on the training manual, the
training for the engineers is conducted by the
trainers.

2-7 : The operational manual and Standard
Operating Procedure (SOP) for transmission
line and substations are formulated.

2-8: Based on the operational manual and
SOP, PPL implements the maintenance of
transmission line and substation.The manuals
and SOP are officially approved by PPL.

3-1: The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenges are proposed.

3-2: WG for protection coordination is
formulated.

3-3:Training to improve capacity of protection
coordination setting is implemented for
candidate trainers.

3-4 : The training manual for protection
coordination is formulated considering
systematic human resource development. The
manual is officially approved by PPL.

3-5 : Based on the training manual, the
training for the rest of engineers is
implemented by trainers candidate.

3-6 : The operational manual and Standard
Operating Procedure (SOP) for protection
coordination are formulated.

3-7 : Based on the operational manual and
SOP, the setting for the protection
coordination is modified by PPL.The manuals
and SOP are officially approved by PPL.

4-1 : The current system for human resource
development is assessed and workable
system is proposed.

4-2 : Sustainable system for human resource
development is established, and officially
approved by PPL.

a
b
c
d
e

. Financial and economical analysis
. Transmission line (maintenance)
. Substation (maintenance)

f. Equipment Testing/ Evaluation

9
h

2.

3.
a
b
c

. Protection coordination
. Human resource management / traing planning
Grid technology asistant / Business coordination

Equipment
Trainings

. Training online

. Training in Japan
. Training in PNG

3. Counterpart personnel

4. all expenses for PPL staffs
(salaries, in-country
transportation, allowance, etc.)
5. Tax exemption

6. Customs clearance for
equipment

7. Cost for JCC avenue

8. Expenses necessary for the
transportation within PNG of the
equipment as well as for the
installation, operation and
maintenance thereof.

Pre-Conditions

1. Political, security, COVID-
19 situation etc do not
detriorate significantly.
2. Input from PNG and JICA

is iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

<Issues and
countermesures>

ANNEX1
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R/D



RECORD OF DISCUSSIONS

FOR

THE PROJECT FOR THE IMPROVEMENT OF PLANNING AND
OPERATION OF POWER SYSTEM

AGREED UPON BETWEEN
PNG POWER LTD
OF
PAPUA NEW GUINEA

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Dated October 25t 2021



In response to the official request of the Government of Independent State of
Papua New Guinea (hereinafter referred to as “PNG”) to the Government of
Japan, the Japan International Cooperation Agency (hereinafter referred to as
“JICA”) held a series of discussions with PNG Power Ltd of PNG (hereinafter
referred to as “the Counterpart” or “PPL”) and relevant organizations to develop
a detailed plan of the Project for the Improvement of Planning and Operation of
Power System (hereinafter referred to as “the Project’).

The purpose of this record of discussions (hereinafter referred to as “the R/D”) is
to establish a mutual agreement for its implementation by both parties and to
agree on the detailed plan of the Project as described in the followings and the
Annexes, which will be implemented within the framework of the Agreement on
Technical Cooperation signed on October 14, 2015 (hereinafter referred to as
‘the Agreement”) and the Note Verbales exchanged on July 14, 2021 between
the Government of Japan and the Government of PNG.

The Counterpart will be responsible for the implementation of the Project in
cooperation with JICA, coordinate with other relevant organizations and ensure
that the self-reliant operation of the Project is sustained during and after the
implementation period in order to contribute toward social and economic
development of PNG.

Both parties also agreed that the Project will be implemented in accordance with
the “Basic Principles for Technical Cooperation” published in --- 2016
(hereinafter referred to as “the BP”), unless other arrangements are agreed in
the R/D.

The R/D is delivered at Port Moresby as of the day and year first above written.
The R/D may be amended by a minutes of meetings between both parties,
except the plan of operation to be modified in monitoring sheets. The minutes of
meetings will be signed by authorized persons of each side who may be different
from the signers of the R/D.

For For
JAPAN INTERNATIONAL PNG Power Ltd
COOPERATION AGENCY

@@ W E’% __i::
KOINUMA Masato Obed Batia
Chief Representative Acting Chief Executive Officer

JICA Papua New Guinea Office
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Annex 1

MAIN POINTS DISCUSSED

1. Background
Electricity access is the key to the socioeconomic growth of the country.
However, currently only 13% of its population has reliable access to
electricity. Under this circumstance, the government of PNG signed Papua
New Guinea Electrification Partnership (PEP) in November 2018 with Japan,
United Sates of America, Australia, and New Zealand. Based on PEP, the
government of PNG is trying to achieve that 70% of households get electricity
access in accordance with the PNG Development Strategic Plan 2030.
Taking into consideration the prospect that electrification will be improved
under the PEP, it is highly important to improve the quality and reliability of
electricity. This is a current big challenge as shown in the Doing Business in
2020 published by World Bank that SAIDI (The System Average Interruption
Duration Index) and SAIFI (The System Average Interruption Frequency
Index) are 540 and 900 respectively.
Based on the background above, hypothetical scope of the Technical
Cooperation Project is set up. The project purpose is that PPL can properly
implement system planning for the transmission line, and the maintenance
for transmission line and substations on its own. Outputs are capacity
building for 1) system planning for transmission line, 2) maintenance for
transmission line and substation, and 3) protection coordination within PPL.
The system planning is included in the outputs because correct system
planning based on simulation and, financial and economic analysis is
important for formulating the plan to secure the reliability of system in the
future. Furthermore, improving the maintenance for transmission line and
substations can contribute to improving the reliability of system. The
preventive maintenance would mitigate the risk of outage as well. As for
protection coordination, it is also important as protection coordination can
help to mitigate the risk of outage and minimize its scale. The simple analysis
of main issues for each output is shown below.

® System planning
» Demand forecast
Demand forecast has already been conducted with Least Cost
Power Development Plan (LCPDP) formulated by World Bank.
LCPDP reported that demand patterns in PNG are simple. Therefore
capacity building for demand forecast is not a priority since PPL can
apply the simple forecasting method using Excel format.

» Simulation
First problem in the simulation is that PPL occasionally needs review
from out-sourcing consultants for the verification of result for
simulation because the knowledge and experience of simulation is
not enough due to the lack of training. Although they receive training
for how to use software by vendors, the training for how to conduct
various types of simulation using software is not enough according
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to PPL. However, it is ideal that PPL can formulate and revise a
system plan on its own in the long term with effective simulation. 3
software, Power System Simulator for Engineering (PSS/E), Power
Factory, and Electrical Transient Analyzer Program (ETAP) are used
in PPL in accordance with purpose of usage (departments) and
verification of outputs. Although they are aware that they should use
one software in terms of cost, they are still under consideration to
choose either of them. As for the donor support, Department of
Foreign Affairs and Trade of the Government of Australia (DFAT)
provided dongle and 5 licenses for Power Factory and USAID
dispatched 6 experts to PPL for advisory support. However, none of
them provides PPL with the training for simulation tools.

» Financial and economic analysis
PPL has economic analysts for system planning in some divisions
and they do cross-divisional work. Their weakness is financial
evaluation on individual projects since they have no training. DFAT
has already provided assistance in this field including PPL corporate
plan.

® Maintenance for transmission line and substation

One of the causes for unreliable electricity supply is the insufficient regular

and preventive maintenance for transmission line and substations even

though the preventive maintenance can help to mitigate the risk and scale of

outage.

» Planning and implementation of preventive maintenance

One of the challenges for preventive maintenance is that the
preventive maintenance is not regularly implemented as planned.
Even though PPL has its plan, it is not implemented in a timely
manner due to the lack of man-power with the execution team. This
implies the capacity building for formulating feasible plan and
effective implementation is necessary. In addition, enhanced
coordination and collaboration among departments concerned within
PPL might be necessary to improve operation and maintenance
performance as a whole. Regarding trainings for technicians, they
are regularly conducted by the Division of People and
Transformation in PPL, which is in charge of human resource
development.

> Asset management
Asset management is also important, but it is not conducted well due
to lack of capacity. There are few engineers who can conduct
appropriate inspections and maintenance (preventive maintenance)
to monitor conditions of power system since no relevant training is
regularly conducted by PPL. Asset management standards such as
ISO 15001 series is necessary for appropriate asset analysis and
management. Moreover, Computer Based Maintenance and
Management System (CBMMS) is under development. CBMMS has
a function to register asset hierarchy with GIS. Therefore, it is

e
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important to learn how to put priority of asset for using the CBMMS.

> No redundancy in network
In addition, configuration of power networks has also problems. As
they have no redundancy in networks, it is likely to increase the
vulnerability to accidents.

® Protection coordination
Protection coordination is another issue for unreliability of electricity
supply since wrong coordination results in prolonged power outage.

> Inaccurate coordination

One of the problems is that engineers in charge of protection
coordination end up manual setting for transmission lines distance
relays and differential relays for substations since available module
for ETAP does not include protection coordination. Moreover, the
lack of experience and knowledge with PPL staffs on protection
coordination is another reason for inaccuracy. The engineers do not
have opportunity for regular training and they do not have Standard
Operating Procedure. Lack of back-up relay system is also
concerned but it should be improved after engineers concerned
gaining basic technical skills and knowledge of protection
coordination.

> Lack of infrastructure
The other problem for protection coordination is that most of
electro-mechanical relays are obsolete. They need to be tested,
repaired or replaced with digital relays if necessary depending on
their settings. It is noted that World Bank rehabilitated/replaced
some of them in their project, but there are still many relays, which
need to be rehabilitated/replaced.

® Human resource development

One of critical issues for human resource development with PPL is that
they have no structure of training for the engineers although it exists for
technicians. After finishing 2years’ Apprentice training, internal training
opportunities are not provided unless the need arise and the training for
engineer is out-sourced to external institutions such as the Papua New
Guinea University of Technology (UNITECH). However, the PPL
considers that training for engineer should be conducted by the training
college. For the engineers, TOT system can be workable in PPL as it is
already in place for the technician. They have training policy that staffs
who receive training should provide training for their colleagues, also
there is instructor allowance for those trainers.

Under these circumstances, the PNG government have requested for

the Project for the Improvement of Planning and Operation of Power System”,
which was preliminary approved by the Government of Japan in 2020.
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2. OUTLINE OF THR PROJECT
The both sides agreed on the basic framework of the Project, as follow;
1) Title of the Project
The Project for the Improvement of Planning and Operation of Power
- System

2) Overall goal

The quality and reliability of electricity is improved.

The specific indicators and targets to achieve the overall goal will be as

follows;

® The number of incidents violating grid codes in terms of power quality
(voltage, frequency, etc.) decreases by XX % by year YYYY.

® System investment planning is regularly revised by PPL, and XX
projects are implemented by Year YYYY.

® The number of faults resulting from the lack of maintenance and asset
management decreases by XX% by Year YYYY.

® The duration of power interruption resulting from the lack of
coordination is shortened by XX% compared to the Year YYYY.

3) Project purpose

PPL can properly implement system planning for the transmission line

and maintenance for transmission line and substations on its own.

The specific indicators will be as follows;

® Revised system investment planning is proposed by PPL based on
simulation and, financial and economic analysis.

® The maintenance for transmission line and substations, and asset
management is regularly implemented.

® The setting for protection coordination is regularly confirmed.

4) Outputs
Output1: Capacity of system planning for the transmission line is
improved.
Output 2: Capacity of maintenance for transmission line and substations
is improved.

Output 3: Capacity of protection coordination is improved.

5) Activities

The Project will conduct the following activities.

@ Output 1
1-1 The current capacity of system planning for the transmission line is
assessed.
1-2 The current system for human resource development is assessed
and workable system is proposed.
1-3 2 Working Groups (WG) for (1) system planning and (2) financial
and economic analysis are formulated.
1-4 Training for trainer candidates on basis on system planning for the
transmission line is conducted.
1-5 Training for trainer candidates on system simulation using tools
such as PSS/E is conducted.
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1-6 Training for trainer candidates on financial and economic analysis
is conducted.
1-7 Sustainable system for human resource development is
established.
1-8 The training manual for system planning, system simulation, and
financial and economic analysis is formulated considering systematic
human resource development and the manuals are officially approved
by PPL.
1-9 Based on the training manual, the training for the engineers is
implemented by the trainers.
1-10 The operational manual and Standard Operating Procedure
(SOP) for system planning, system simulation, and financial and
economic analysis are formulated, and the manual and SOP are
officially approved by PPL.
1-11: Based on the operational manual and SOP, PPL verifies the
Least Cost Development Plan.

@ Output 2
2-1: The current capacity and technical, structural, and planning
challenges of maintenance for transmission line and substations are
assessed. Measures for these challenges are proposed
2-2: The current system for human resource development is assessed
and workable human resource development system is proposed.
2-3:2 WGs for maintenance for transmission line and substations are
formulated.
2-4 : Training for trainer candidates on planning of preventive
maintenance and asset management is implemented.
2-5 : Training for trainer candidates on the implementation of
preventive maintenance and asset management is implemented.
2-6: Sustainable system for human resource development is
established.
2-7: The training manual for maintenance for transmission line and
substations is formulated considering systematic human resource
development and the manuals is officially approved by PPL.
2-8: Based on the training manual, the training for the engineers is
conducted by the trainers.
2-9: The operational manual and Standard Operating Procedure
(SOP) for transmission line and substations are formulated.
2-10: Based on the operational manual and SOP, PPL implement the
maintenance of transmission line and substation, and the manuals
and SOP are officially approved by PPL.

@ Output 3
3-1The current capacity and technical, structural, and planning
challenges of protection coordination is assessed. The measures
for these challenges are proposed.
3-2The current system for human resource development is assessed
and workable system is proposed.
3-3WG for protection coordination is formulated.
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3-4Training to improve capacity of protection coordination setting is
implemented for trainer candidates.

3-5Sustainable system for human resource development is
established.

3-6The training manual for protection coordination is formulated
considering systematic human resource development and the
manuals is officially approved by PPL.

3-7Based on the ftraining manual, the training for engineers is
conducted by the trainers.

3-8The operational manual and Standard Operating Procedure (SOP)
for protection coordination are formulated.

3-9Based on the operational manual and SOP, PPL confirms the
setting for the protection coordination, and the manuals and SOP
is officially approved by PPL.

6) Target group
The both sides agreed that the target group for the Project will be the
engineers and technicians for not only Port Moresby, but also Gazelle
and Ram grids.

7) Training
Both sides confirmed that training in Japan, PNG, and online training will
be conducted during the Project implementation period. Taking into
consideration the COVID-19 situation, online training will be applied as
much as possible. When the training in PNG takes place, trainees from
other grids will gather at Port Moresby. The trainees will be nominated by
PPL, and selected in consultation with JICA experts.

8) Duration

The duration of the Project will be 36 months from the first dispatch of
JICA experts.

. IMPLEMENTION STRACTURE

1) Implementing agency
PPL is the implementing agency of the Project. The Project Director and
Project Manager will be assigned from the PPL. Project Manager will
jointly manage and coordinate the project activities in collaboration with
JICA experts. The Project director will supervise the whole activities of the
Project.

2) JICA
JICA will assign JICA experts for the implementation of the Project. The
JICA experts may cover the following fields of expertise and the JICA
experts will give necessary technical guidance, advices, and
recommendations for the implementation of the Project.
® Chief advisor/System planning
® System simulation
® Financial and economic analysis
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Transmission line (maintenance)

Substation (maintenance)

Equipment Testing/ Evaluation

Protection coordination

Human resource management / training planning

3) Joint Coordination Committee

Both sides tentatively agreed on the implementation framework of the
Project as described in Annex 4. For effective implementation of the
Project, both sides further agreed to establish a Joint Coordination
Committee (hereinafter referred to as “JCC’). The expected
responsibilities and membership of the JCC are described in Annex 5.
Further detail for JCC will be discussed in detail planning survey phase.
JCC will be held at least once a year, and whenever necessary in the
course of the Project implementation.

4) Project Design Matrix (PDM) and Plan of Operation (PO)
The Project Design Matrix (hereinafter referred to as “PDM”) and the Plan
of Operation (hereinafter to as “PO”) as shown in the Annex 2 and 3 will
be the tool for project management including monitoring and evaluation of
the Project. The PDM, PO, and the activities of the Project are subject to
change within the scope of the R/D with mutual consultations when
necessity arises in the course of implementation of the Project.

5) Regular monitoring
The Project Team described in Annex 5will jointly and regularly monitor
the progress of Technical Cooperation Project through the monitoring
sheets (Annex 6) based on PDM and PO every six (6) months, while JCC
will conduct overall evaluations of Technical Cooperation Project.

. ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

With regard to the Section 10.1 of the BP, the Project is likely to have minimal
adverse impact on the environment and society under the ‘JICA Guidelines
for Environmental and Social Considerations (April 2010)'.

. SECURITY

Both sides agreed that the PPL will make all the necessary security
arrangement for JICA mission team and JICA Experts of the Project including
providing police escort to the Project to secure the safety of Japanese
experts, if required by JICA.

. OTHER POINTS DISCUSSED

RBoth sides agreed that operational costs such as daily allowance,
accommodation, and travel cost etc. in PNG will be provided by the PPL for
their own personnel.

e
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Annex 5
List of Proposed Members of Joint Coordination Committee for
the Project for the Improvement of Planning and Operation of Power
System

1. Composition

(1) Project Team

1) Project Director : Managing Director

2) Project Manager : Executive General Manager, Strategic Initiative
3) Members of JICA Missions
4) JICA Experts
5) Personnel from the Counterpart
6) Others whom are to be agreed by the Counterpart and JICA

(2) Other members from [Papua New Guinean side

1) Other persons that Papua New Guinean side might consider
necessary (consultants, technicians, etc)

(3) Other members from Japanese side:
1) Chief Representative, representative and staff of JICA, PNG Office

2) Staff from JICA Headquarters
3) Staff from the Embassy of Japan
4) Other persons that Japanese side might consider necessary

This is tentative and the detail of JCC will be discussed further after starting the
Project.
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1-2 : The current system for human
resource development is assessed and
workable system is proposed.

1-3 : 2 Working Groups (WG) for (1)
system planning and (2) financial and
economic analysis are formulated.

1-4 : Training for trainer candidates on
basis on system planning for the

1-5 : Training for trainer candidates on
system simulation using tools such as
PSS/E is conducted.

1-6 : Training for trainer candidates on
financial and economic analysis is
conducted

1-7 : Sustainable system for human
resource development is established.

1-8 : The training manual for system
planning, system simulation, and
financial and economic analysis is
formulated considering systematic
human resource development and the
manuals is officially approved by PPL.

1-9 : Based on the training manual, the
training for the engineers is
implemented by trainers.

1-10 : The operational manual and
Standard Operating Procedure (SOP)
for system planning, system simulation,
financial and economic analysis are
formulated, and the manual and SOP
are officially approved by PPL.

1-11 : Based on the operational manual
and SOP, PPL verifies the Least Cost
Development Plan.

¢. Financial and economical analysis |3- Counterpart personnel
d. Transmission line (maintenance) |4- all expenses for PPL staffs

e. Substation (maintenance)

f. Equipment Testing/ Evaluation

g. Protection coordination

h. Human resource management
traing planning

2. Equipment

3. Trainings
a. Training online
b. Training in Japan
c. Training in PNG

(salaries, in-country transportation,
allowance, etc.)

5. Tax exemption

/ 6. Customs clearance for
equipment

Activities Inputs Important Assumption
The Japanese Side The PNG Side
1-1: The current capacity of system 1. Short-term Experts 1. Office place for Japanese
planning for the transmission line is a. Chief advisor/System planning experts
assessed. b. System simulation 2. Utility

PM Form 1 PDM mm
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2-1 The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for
these challenges are proposed

2-2 : The current system for human
resource development is assessed and
workable system is proposed.

2-3:2 WGs for maintenance for (1)
transmission line and (2) substations
are formulated.

Pre-Conditions

2-4:Training for trainer candidates on
planning of preventive maintenance and
asset management is implemented.

2-5:Training for trainer candidates on
the implementation of preventive
maintenance and asset management is
implemented.

2-6 : Sustainable system for human
resource development is established.

2-7 : The training manual for
maintenance for transmission line and
substations is formulated considering
systematic human resource
development and the manuals is
officially approved by PPL.

2-8 : Based on the training manual, the
training for the engineers is conducted
by the trainers.

2-9 : The operational manual and
Standard Operating Procedure (SOP)
for transmission line and substations
are formulated.

2-10: Based on the operational manual
and SOP, PPL implements the
maintenance of transmission line and
substation, and the manuals and SOP
are officially approved by PPL.

3-1 The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenges are
proposed.

1. Political, security, COVID-19
situation etc do not detriorate
significantly.

2. Input from PNG and JICA is
iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

<Issues and countermesures>

PM Form 1 PDM




3-2 : The current system for human
resource development is assessed and
workable system is proposed.

3-3: WG for protection coordination is
formulated.

3-4:Training to improve capacity of
protection coordination setting is
implemented for candidate trainers.

3-5 : Sustainable system for human
resource development is built.

3-6 : The training manual for protection
coordination is formulated considering
systematic human resource
development and the manuals is

\officiallv aporoved bv PPL

3-7 : Based on the training manual, the
training for the rest of engineers is
implemented by candidate trainers.

3-8 : The operational manual and
Standard Operating Procedure (SOP)
for protection coordination are
formulated

3-9 : Based on the operational manual
and SOP, PPL modifies the setting for
the protection coordination, and the
manuals and SOP is officially approved
by PPL.
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Annex 4

The Project for the Improvement of Planning and Operation of Power System
Implementation structure - Joint Coordinating Committee

. .................................................................. gmgcm_‘.m ...............................................................
: Chair : Project Director (Managing Director in PPL) ]

Project Team

PPL

Project Director

Project Manager

il

Other Members w

JICA Experts

Chief Advisor

Other Members
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s
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] £

Representative(s)
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Enterprise and State

Ministry of Public i

Investments

Observers

Japanese embassy

In PNG
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Project Monitoring Sheet |

Project Title: The Project for the Improvement of Planning and Operation of Power System

Target Group: Engineers in PPL

Implementing Agency: PNG Power Ltd

Period of Project: December 2021 to November 2024

Project Site: N/A

Model Site: N/A

(Revision of Project Design Matrix)

Version @

PM Form 1 PDM

@@,Aug,2021

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The quality and reliability of electricity is
improved.

The number of incidents violating grid
codes in terms of power quality
(voltage, frequency, etc.) decreases by
XX % by year YYYY.

Data from PPL

System investment planning is
regularly revised by PPL, and XX
projects are implemented by Year

submission of revision of system
planning

The number of faults resulting from the
lack of maintenance and asset
management decreases by XX% by
Year YYYY.

Questionarre for PPL staffs in
charge.

The duration of power interruption
resulting from the lack of coordination
is shortened by XX% compared to the
Year YYYY.

Questionarre for PPL staffs in
charge.

Project Purpose

PPL can properly implement system
planning for the iransmission line ard
maintenance for transmission ‘ine and
substations on its own.

Revised system investment planning is
proposed by PPL based on simulation
and, financial and economic analysis.

Report from Japanese experts

The maintenance for fransmission line
and substations, and asset
management is regularly implemented.

Report from Japanese experts.

The setting for protection coordination
is regularly confirmed.

Report from Japanese experts

PPL continues commitment to the
Project by securing budget
allocation as well as assignment
of personnel for post- Project
activity.

Outputs

Capacity of system planning for the
transmission line is improved.

Knowledge for system planning,
simulation, and financial and economic
analysis is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experts

e

Is



Least Cost Development Plan is
verified by PPL.

Report from Japanese experts

Capacity of maintenance for
transmission line and substation is
improved

Knowledge for maintenance for
transmission line and substation, and
esset management is improved.

Exam results (Pre-exam and Post-
exam)

The XX of engineers are trained by
trainer.

Report from Japanese experis
Questionarre for staff in charge.

XX times of preventive maintenance
for transmassion line and substations,
and asset management are annually
implemented.

Report from Japanese experts
Questionarre for staff in charge.

Capacity of protection coordination is
improved

Knowledge for protection coordination
is improved.

The XX of engineers are trained by
trainer.

Exam results (Pre-exam and Post-
exam)

Report from Japanese experts

The setting of protection coordination
is confirmed by PPL.

Report from Japanese experts

PM Form 1 PDM




Activities Inputs Important Assumption
The Japanese Side The PNG Side
1-1: The current capacity of system 1. Short-term Experts 1. Office place for Japanese
planning for the transmission line is a. Chief advisor/System planning experts
assessed. b. System simulation 2. Utility

1-2 : The current system for human
resource development is assessed and
workable system is proposed.

e. Substation (maintenance)

1-3 : 2 Working Groups (WG) for (1)
system planning and (2) financial and
economic analysis are formulatec.

f. Equipment Testing/ Evaluation

g. Protection coordination

h. Human resource management
traing planning

1-4 : Training for trainer candidatss or
basis on system planning for the
transmission line is conducted

2. Equipment
3. Trainings

1-5 : Training for trainer candidat=s on
system simulation using tools such as
PSS/E is conducted.

a. Training online
b. Training in Japan
| © Training in PNG

1-6 : Training for trainer candidatzs on
financial and economic analysis is
conducted

1-7 : Sustainable system for human
resource development is established.

1-8 : The training manual for system
planning, system simulation, and
financial and economic analysis is
formulated considering systematic
human resource development and the
manuals is officially approved by PPL.

1-9 : Based on the training manual, the
training for the engineers is
implemented by trainers.

1-10 : The operational manual and
Standard Operating Procedure (SOP)
for system planning, system simulation,
financial and economic analysis sre
formulated, and the manual and SOP
are officially approved by PPL.

1-11 : Based on the operational manual
and SOP, PPL verifies the Least Cost
Development Plan.

¢. Financial and economical analysis |3- Counterpart personnel
d. Transmission line (maintenance) |4- all expenses for PPL staffs

(salaries, in-country transportation,
allowance, etc.)

5. Tax exemption

; |6 Customs clearance for
equipment

PM Form 1 PDM
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2-1 The current capacity ana technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for

these challenges are proposed

2-2 : The current system for human
resource development is assessed and
waorkable system is proposed.

2-3:2 WGs for maintenance for (1)
transmission line and (2) substations
are formulated.

Pre-Conditions

2-4:Training for trainer candidates on
planning of preventive maintenance and
asset management is implemented.

2-5:Training for trainer candidates on
the implementation of preventive
maintenance and asset management is
implemented.

2-6 : Sustainable system for human
resource development is established.

2-7 : The training manual for
maintenance for transmission line and
substations is formulated considering
systematic human resource
development and the manuals is
officially approved by PPL.

2-8 : Based on the training manual, the
training for the engineers is conducted
by the trainers.

2-9 : The operational manual and
Standard Operating Procedure (SOP)
for transmission line and substations
are formulated.

2-10: Based on the operational manual
and SOP, PPL implements the
maintenance of transmission line and
substation, and the manuals and SOP
are officially approved by PPL.

1. Political, security, COVID-19
situation etc do not detriorate
significantly.

2. Input from PNG and JICA is
iplemnted in timely manner.

3. Necessary budget for
implementation of project is
secured during the project.

3-1 The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed.The
measures for these challenges are
proposed.

<Issues and countermesures>

PM Form 1 PDM
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3-2 : The current system for humzan
resource development is assessed and
workable system is proposed.

3-3: WG for protection coordination is
formulated.

3-4:Training to improve capacHy of
protection coordination setting is
implemented for candidate trainers.

3-5: Sustainable system for human
resource development is built.

3-6 : The training manual for protection
coordination is formulated considering
systematic human resource
development and the manuals :s

|officially approved bv PPL

3-7 : Based on the training marual, the
training for the rest of engineers is
implemented by candidate trainers.

3-8 : The operational manual anc
Standard Operating Procedure (SGP)
for protection coordination are
\formulated

3-9 : Based on the operational mznual
and SOP, PPL modifies the setting for
the protection coordination, and the
manuals and SOP is officially approved
by PPL.

PM Form 1 PDM
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Tentative Plan of Operation Version 1
Dated 00,00,00
Project Title: The Project for the Improvement of Planning and Operation of Power System Monitoring
Inbuts Year 2021 2022 2023 2024 R K | Soluti
em ssue
P I | I || IV]|I | D|IOD|({V|I|I|m O0|Imm s eltion
Expert
. . ' Plan
Chief advisor/System planning Actual
. . Plan
System simulation Actual
financial and economical analysis Plan
y Actual
Transmission line (maintenance) Blan
Actual
) . Plan
Substation (maintenance) Actual
. . ; Plan
Equipment Testing/ Evaluation Actual
- e Plan
Protecition coordination Actual
Human resource management / trainin fan
g g Actual
Equipment
Plan
Actual
Training online
Plan
Actual
Training in Japan
Plan
Actual
In-country/Third country Training
Plan
Actual
Activities Year 1st Year 2nd Year 3rd Year 4th Year Responsible Organization ] Issue &
—— ‘ Achievements
Sub-Activities I1|I (M| V| I|ODI| m|NV|I|OoD|m OI|m Japan | GOPNG Countermeasures
Output 1:
11 The current capacity of system planning for the Plan
' transmission line is assessed. Actual
19 The current system for human resource development is Plan
____|assessed and workable system is proposed. Actual
2 Working Groups (WG) for system planning and Plan
1.3 lfinancial and economic analysis are formulated. Actual
14 Training for trainer candidates on basis on system Plan
: planning for the transmission line is conducted. Actual
Training for trainer candidates on system simulation Plan
1.5 using tools such as PSS/E is conducted. Actual
Training for trainer candidates on financial and economic Plan
1.6 analysis is conducted. Actual

V( NL—@




Sustainable system for human resource development is Plan
1.7 |established. Actual
The training manual for system planning, system
simulation, and financial and economic analysis is Plan
1.8 |formulated considering systematic human resource
development and the manuals is officially approved by Actual
PPL.
Based on the training manual, the training for the rest of Plan
1.9 engineers is implemented by trainers. Actual
The operational manual and Standard Operating Plan
1.10 |Procedure (SOP) for system planning, system
simulation, financial and economic analysis are Actual
Based on the operational manual and SOP, PPL verifies Plan
1.11 the Least Cost Development Plan. Actual
The current capacity and technical, structural, and Bke
21 planning challenges of maintenance for transmission line
' and substations are assessed. Measures for these
challenges are proposed (Ll
The current system for human resource development is Plan
22 assessed and workable system is proposed. Actual
23 2 WGs for maintenance for (1) transmission line and (2) Plan
. substations are formulated. Actual
Training for trainer candidates on planning of preventive Plan
24 Imaintenance and asset management is implemented. Actual
Training for trainer candidates on the implementation of Plan
2.5 |preventive maintenance and asset management is
implemented. Actual
06 Sustainable system for human resource development is Plan
' established. Actual
The training manual for maintenance for transmission
line and substations is formulated considering systematic Elan
2.7 human resource development and the manuals is
officially approved by PPL. Actual
Based on the training manual, the training for the Plan
4 engineers is conducted by the trainers. Actual
The operational manual and Standard Operating Plan
2.9 |Procedure (SOP) for transmission line and substations
are formulated. Actual
Based on the operational manual and SOP, PPL Plan
210 implements the maintenance of transmission line and
' substation, and the manuals and SOP are officially Actual
approved by PPL.
Output 3:
The current capacity and technical, structural, and Plan
planning challenges of protection coordination is
o assessed.The measures for these challenges are P

proposed.




39 The current system for human resource development is Plan
' assessed and workable system is proposed. Actual
33 WG for protection coordination is formulated. Plan
) Actual
34 Training to improve capacity of protection coordination Plan
' setting is implemented for candidate trainers. Actual
Sustainable system for human resource development is Plan
35 Iouil. Actual
The training manual for protection coordination is Plan
36 formulated considering systematic human resource
' development and the manuals is officially approved by Actual
PPL.
3 Based on the training manual, the training for the rest of Plan
7 engineers is implemented by candidate trainers. Actual
The operational manual and Standard operating Plan
3.8 [Procedure (SOP) for protection coordination are
formulated Gotug)
Based on the operational manual and SOP, PPL Plan
3.9 |modifies the setting for the protection coordination, and
the manuals and SOP is officially approved by PPL. Actual
= . Plan 3 #
Duration / Phasing T
-l Year 1st Year 2nd Year 3rd Year 3rd Year '
Monitoring Plan B RET I T TE Remarks Issue Solution
Monitoring B
Joint Coordinating Committee ;:'f:al
Set-up the Detailed Plan of Operation :c':?al
Submission of Monitoring Sheet ::::J‘al
Monitoring Mission from Japan :(:fl:'al
] Plan Three years after project|
Post Monitoring Actual {:ompletion J
Reports/Documents [
Inception Report ;:I:l?al
Progress Report I:;'::'al
Project Completion Report z::'al
Public Relations I
Plan
Actual
Plan
Actual

e
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The Project for the Improvement of
Planning and Operation of Power
System

3rd Web-meeting for Basic Planning
11th of August 2021

Japan International Cooperation Agency




.__n{ Introduction from JICA Side

.—_n> Immﬂﬂcmﬂ.ﬂmﬂm RS LENS NN N NN NRaNasssaassssssaasass \
: Mr. Tadayuki Ogawa NG

4 . . B <_

: Senior Advisor, Infrastructure Management Department :

: Mr. Susumu Yuzurio : Q

: Senior Deputy Director, Team 1, Energy and Mining Group, Infrastructure Management Department
Mr. Takahiro Suzuki

: Team 1, Energy and Mining Group, Infrastructure Management Department

Mr. Naohiro Ojima

Team 1, Energy and Mining Group, Infrastructure Management Department

-------------------------------------------------------------------------------------------------------------------------------------------------------------

: Mr. Masato Koinuma
: Chief representative :

: Mr. Takahiro Yokota

Senior representative

: Mr. Go Abe

Representative :
: Mr. Takayuki Kojima
Representative :

: Mr. Thomas Samson m
: Program officer 1 Japan International Cooperation Agency :
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—Uﬁ—u ....................................................................................................................................................
: Mr. Douglas Mageo .

Executive General Manager

Mr. Roy Daggy

Acting Executive General Manager

Mr. Eric Alom

Senior Director

Mr. Mairawesi Pulayasi
Senior Director

Mr. Luke Malemba

Director — Asset Development

Mr. Kevin Kautu
Business Analyst
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jica’ Today’s Objective (29t of June)

1. To agree on the detailed activities of each
outputs based on discussion so far

2. To agree on the schedule for sighing MM and
RD, and understand the timeline after the
signing

3 Japan International Cooperation Agency
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(

_.wn{ Today’s Discussion Agenda (9" of July) &A&

1. Today’s objectives (JICA: 5 min)

2. Brief presentation about challenges and activities of
TCP based on discussion so far (presentation by
JICA: 20 min, discussion: 20 min)

g

3. Confirmation of schedule by the starting of the
Project (presentation by JICA: 10 min)

4 Japan International Cooperation Agency
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Brief presentation about challenges
and activities of TCP based on
discussion so far (presentation by
JICA: 20 min, discussion: 20 min)

5 Japan International Cooperation Agency



h_n\U Draft PDM proposed by JICA

1. Overall Goal

The quality and reliability of electricity is improved.

2. Project Purpose

PPL can properly implement the bulk power system planning,
operation and maintenance on its own.

1. Capacity of power system planning is improved.

2. Capacity of Maintenance for transmission line and substation is improved.

3. Capacity of protection coordination is improved.

6 Japan International Cooperation Agency



Issue Analysis (Including Future Issues)

Green — lssues in the future
Blue — Currentissues

Unreliability of system
(high SAIDI & SAIFI)

PPL cannot formulate
system planning by itself.

el Lack of software

Lack of knowledge
& experience

e Ratio of VRE will increase

System operation will be

Toraies Frequent & long outage

PPL do not have reventive maintenance for TL, SS
A TR | & DL is not implemented in timely
9 manner as planned

Lack of protection

1= Lack of redundancy
coordination

upply demand lack of manpower

ontrol is not enough

Inaccurate coordination

There is a plan, butit is not
implemented in timely
manner

i R 2110 Of VRE will increase

Infrastructure to control
]  Protection, mostly mechanical
relay is old

s | ack of capacity

7 Japan International Cooperation Agency




in PPL is improved.

PPL cannot formulate system
planning by itself.

Output 1:Capacity of power system _m___m::m__:w g
=

BN

Lack of knowledge &
experience (External
consultant review the result of
simulation)

Ratio of VRE will increase

Lack of software

(Only one PSSE)

USAID dispatched 6 experts

5 Power Factory provided for advisory support, but no
by DFAT training

No training system
for engineers

Green — Issues in the future
Blue — Current issues
— Covered by ather donors
[ —will be covered by JICA

Lack of resource in the
raining center

ol 2Ck Of trainer ) .
Japan International Cooperation Agency



.moa”w Output 1:Capacity of power system planning
J in PPL is improved.
1-1 : The current capacity of system planning for the transmission line is assessed.

1-2 : The current system for human resource development is assessed and workable system is
proposed.

1-3 : 3 Working Groups (WG) for system planning, system simulation, and financial and economic
analysis are formulated.

1-4 : Training for basis on system planing for the transmission line is implemented.

1-5 : Training for system simulation using tools such as PSS/E and method of reflection of demand
forecast on system planning is implemented for candidate trainers.

1-6 : Training for financial and economic analysis is implemented for candidate trainers.

1-7 . Sutainable system for human resource development is build.
1-8 : The training manual for system planning is formulated considering systematic human resource
development and the manuals is officially approved.

1-9 : Based on the training manual, the training for the rest of engineers is implemented by the
trainer who participated in activities 1-4 to1-6.

1-10 : The operational manual and Standard Operating Procedure for system planning, system
simulation, financial analysis are formulated.

1-11 : Based on the operational manual and SOP, PPL verifies the Least Cost Development Plan.

9 Japan International Cooperation Agency
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Output 2: Capacity of maintenance for transmission line

and substation is strengthened
Maintenance for TL & SS is not Green — Issues in the future

implemented in timely manner Blue — Currentissues
as planned —Covered by other donors  y_

3 —will be covered by JICA N

ks

Lack of capacity for
maintenance forTL & SS

Lack of equipment/tool for

. There is a plan, but it is not
maintenance

implemented in timely manner

s Lack of fund Lack of training

Lack of capacity for
planning & implementation

Lack of skill for technician
using these tools

No training system

Lack of manpower for for engineer

execution team & asset
management team

Lack of capacity for

. ) Lack of trainers
maintenance for equipment 10 Japan International Cod




Output 2: Capacity of maintenance for transmission line

h_nb and substation is strengthened
2-1 The current capacity and technical, structural, and planning challenges of maintenance for
transmission lines and substations are assessed. Measures for these challenges are proposed.

2-2 : The current system for human resource development is assessed and workable system is
proposed.

2-3:2 WGs for maintenance of transmission lines and substations are formulated.

2-4: Training for planning of preventive maintenance and asset management is implemented for
candidate trainers.

2-5:Training for the implementation of preventive maintenance and asset management is
implemented for candidate trainers.
2-6 : Sutainable system for human resource development is build.

2-7 : The training manual for maintenance for transmission line and substations is formulated
considering systematic human resource development and the manuals is officially approved.

2-8 : Based on the training manual, the training for the rest of engineers is implemented by the
trainer.

2-9:The operational manual and Standard Operating Procedure for transmission line and substations
are formulated.

2-10: Based on the operational manual and SOP, PPL implement the maintenance of transmission
line and substation, and the manuals and SOP is officially approved.

11 Japan International Cooperation Agency
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Former Output3

: Capacity of system

operation is strengthened.

Weak system operation

PPL do not have the full grid
control

Lack of SCADA

Some SCADA are
provided by WB

Supply demand control |

Ratio of YRE will increase

not enough

ompre sz_<m .E.m:i:@

Lack of capacity

No training system
for engineers

Lack of resource in the
training center

Lack of trainers

done by JSAID

Lack of software for dispatching .
many generations are 1IPPs

and do it manually

Green — Issues in the future

Blue — Current issues
—Covered by other donors

O —will be covered by JICA

|

,w,_m_um: International Cooperation Agency




Output 3 - Capacity of protection coordination
is strengthened.

Protection coordination

lack of manpower (Only 2 persons Inaccurate coordination infrastructure to control
for now) protection, mostly mechanical
relay is old

They do it manually for
Lack of knowledge & experience transmission lines distance relays
for coordination setting and differential relays for
substations since available
module for ETAP does not include
protection

No training system for engineers

Lack of software &

knowledge on it

Green — Issues in the future
Lack of resource in the training Blue — Currentissues
center
— Covered by other donors
) —will be covered by JICA

Lack of trainers Japan International Cooperation Agency

ME

IS



QJ Output3 - Capacity of protection coordination

Jee is strengthened.

3-1: The current capacity and the technical, structural, and planning challenges
of protection coordination is assessed. The measures for these challenges are
proposed.

3-2 : The current system for human resource development is assessed and
workable system is proposed.

3-3: WG for protection coordination is formulated.

3-4:Training to improve capacity of protection coordination setting is
implemented for candidate trainers.
3-5: Sustainable system for human resource development is build.

3-6: The training manual for protection coordination is formulated considering
systematic human resource development and the manuals is officially approved.

3-7: Based on the training manual, the training for the rest of engineers is
implemented by the trainer.

3-8: The operational manual and Standard operating Procedure for protection
coordination are formulated.

3-9: Based on the operational manual and SOP, PPL maodifies the setting for the
protection coordination, and the manuals and SOP is officially approved.

— T e i S e S TR Y S /
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jica Input
JICA PPL
1. Short-term Experts 1. Office place for Japanese experts W
a. Chief advisor/System planning 2. Utility N
b. System simulation 3. Counterpart personnel =
c. Financial and economical analysis 4. all expenses for PPL staffs (salaries,
d. Equipment Testing/ Evaluation in-country transportation, allowance,
e. Maintenance for transmission line etc.)
f. Maintenance for substations 5. Tax exemption
g. protection coordination 6. Customs clearance for equipment
h. Human resource management / training
planning
2. Equipment
3. Trainings

a. Training online
b. Training in Japan
c. Training in PNG

15 Japan International Cooperation Agency



Expected Schedule of the project

Nov, 2021: Start of the project

From Nov in 2021 to Oct, 2022 (12 months): Detailed planning survey

Nov 2022: Capacity development activities will start at full scale

June Aug Aug ~Nov
& Jul

Cooperation designing mission

Nov. Nov. — Oct. Nov.

20

R/D signing *

Selection of JICA expert team

Start of the Technical
Cooperation Project

First Joint Coordinating
Commiittee (JCC)

-

2022

= PPL and JICA experts will

design the details of the
Project.

= Basic activities for capacity
development can also start in
this phase.

= Preparation for procuring
equipment

Detailed planning survey

/

R/D revision and Second JCC

Capacity development : _.
activities at full scale 6

*

Me

I



March 2024

Technical Cooperation
Activities

7



Recent schedule

Timeline
15t meeting done
2"d meeting done
31 meeting (if necessary) 8/11~
Signing of MM ~8/25

18 Japan International Cooperation Agency




4. Wrap up and ways forward

19 Japan International Cooperation Agency



Thank you for listening!
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Original component (written in
black)/New compounent (written in

the need & possible cooperation from JICA

Division in charge

beneficiary for the

Number of

Uther donors acitivit es

red) training USAID DFAT WB
. Since there is no training, they have to People and
Basic principle for system learn by themselves by manual, or from Transformation (HR) 10
planing other consultants, in conjuction with
. . _ Planing (Rusi
supply and demand forecast ﬂ__m__: L‘Mnah‘__a ﬁ%a sirce cm%,_c m_mm wamw_ﬂm_m training was done
Outputi: training by vender (how to use PSSE) is dispatching 6 advisors for advisory
Capacity of power only done. So it is possible JICA will Planing (Business support ,but no training is )
system planning in ! . . provide training for how to analyze system | Development) and 5 provided Rgov/lS| ok wer
PPL is improved. system simulation using PSSE by using PSSE if necessary-delay National Systems (@eeneration expert Factor¥ with training
(could you tell us PPL opinion if its Operations) @system expert by venders
necessary or not) Delay this until we do a @Qm:ma.mﬂo: planning expert
will be deleted because it is covered by ; 7 %MMNMK M”mmﬂw}mﬁ expert
: f f f DFAT Please specify the £
M#:W“m_whamm”mwuﬁwunmq_cwuﬂwﬂm (could you tell us PPL opinion if its devision if this 8 @©organizational structure expert  |pispatshing zdvisors?
necessary or not) We need it copunent is
negessary)) Plgning -
Technical training e 13 eng for S§
OQutput2: Planning and implementation of  |Currently preventive maintenance is not w_fm_o: for w 14 eng for TL
Capacity of regular and preventive conducted. it is necesarry to support cMquwmm"M” ﬂwﬂ momm :wmmms\ 5

Maintenance for
transmission line and
substation is

maintenance

Keeping record and data storage

regarding planing & implementing
maintenance

Division for asset

possible include
Ramu 10 and Gazelle

g of maintenance history management 5)
reroved. Needs in detail will be identified through 1Plleze Cpealiny i 7 eng from Asset
- isi & NSO
Asset management the questionarre CeviElon) management team
Output3: The trainings for daily basis
Capacity of power |Supply and demand control will be deleted since training was done by supply and demand adjustment, and
system operation in USAID if it is not priority for PPL generation planning are already
load dispatching (could you tell us PPL opinion if its done by USAID for 25 persons. [,
center is improved. |(Grid monitoring and control necessary or not) provision of SCADA
(No training)
Software such 2s PSS/E can provide simple
simulation in protection and accuracy |z
ﬁﬁﬁnl” iy not sufficient due to lack of experiences.
apacity of planning ; Lot Since the available module for ETAP cannot (Division for
and operation for otectionicoondination conduct protection coordination for Transnission & 10 ik tctbe o e Upgrading relay at
protection transmission lines distance relays and Distribution 2y substations
moo_d_:m:oz is differential relays for substations, they |NSO and T&D
improved do it manually. Accuracy of relay

coordination and setting are in need of

mmnart




Minutes of 1*t JCC



Minutes of Meeting for First Joint Coordinating Committee
on
the Project for the Improvement of Planning and Operation of Power System

With regard to the Annex 1 3.3) of the Record of Discussions (herein after referred to as
“RD”) signed on the 25" of October 2021 between PNG Power Ltd (herein after referred
to as “PPL”) and Japan International Cooperation Agency (herein after referred to as
“JICA”), First Joint Coordination Committee was held on 27" of May 2022.

In this meeting, JICA side and PPL side exchanged views for the smooth implementation
of the Project for the Improvement of Planning and Operation of Power System
(hereinafter referred to as “Project”)

As a result of the discussions, both sides agreed on the matters referred to in the

document attached hereto.

Port Moresby
27" May, 2022

Mr. Obed Batia Mr. Seiji Ueoka
Chairperson Chief Advisor

Joint Coordinating Committee
Chief Executive Officer, PPL

Witness

; )5‘)‘6 Vi) V/f )/(,

Mr. Takahiro Yokota
Senior Representative, JICA PNG Office



The Attached Document

1. Opening remarks
Mr. Obed Batia, CEO of PPL

I would like to take this opportunity to thank the people Japan, Government of
Japan and JICA for making this Technical cooperation project.

We appreciate every citizen of Japan whose financial contribution enable the
Government of Japan to honor its commitment to the PEP by channeling this
assistance through its agency, JICA. It is the tax payers of Japan that
contributes to the development of PNG through PNG Power Limited.

People run the company so focusing on the development of it people is a
strategic move that ensures the future of the company.

Training is like reproduction, we multiply ourselves and thereby ensuring our
own prosperity.

I note that this technical cooperation project is geared toward engineers, the
people that are entrusted with technical success of the company, as you will be
the leaders of this company.

It is the right plan for when we change the head, the body will follow.

Through this project we can learn not only the technical but also on the Japanese
culture and lifestyle which would have a bigger impact in the mindset of our
people.

In the past, we have had engineers attached with oversea power companies and
that has greatly benefitted our employees through the experience and knowledge
gain abroad.

We have a lot of foreign nationals working with ELCOM (before it was change
to PNG Power) and this was attributed to the Kina being very strong and we
were able to attract good people.

Unfortunately, this arrangement was stopped before most of us joined the
company and when the Kina was de-valued against foreign currencies.

I would like to challenge you engineers to be the agent of change by first
embracing this project and committing to give all your effort and time in making
this training a success. The future of our company is your hands, we need you
to become the best in the particular field your chosen to a part of and when you
have attained the status of a trainer and to embrace the role of training others.
In others words, your success will be measured by how many people you trained.

Finally, I wish you all success in this very import project!

2. Work Plan of the Project
Mr. Ueoka, chief advisor of the Project and the leaders of each WG, explained the
summary and schedule of the Work Plan of the Project.
Both sides confirmed a basic concept on the contents of the Work Plan, and if there
are any comments about the contents of the Work Plan, PPL side will inform them
by June 15th.
The Work Plan is attached in Annex-1.



3. Confirmation of the list of members of each Working Group (WG).
Both sides confirmed the list of the members of each WG as shown in Annex-2.

4. Discussion
Mr. Yokota asked and proposed that other stakeholders in the power sector be
provided with an opportunity to understand the project outline when updating and
approving the work plan after the end of the first year, for information sharing and
PR of this project among stakeholders.

Ms.Karo, WG1-2 member, commented ‘I think it's good to allow their stakeholders
and other development partners to explain this project. Because I think it's good also
for the development partners to know their activities in order to avoid duplication.’

5. Closing remarks
Mr. Takahiro Yokota, Senior representative of JICA PNG office

JICA welcome and thank you all for your efforts towards commencing the
activities under this project even under the impact of COVID-19.

This three-year project aims to enhance the capacity of PPL, especially for
System planning, Transmission line & Substation and protection coordination.
Besides with this technical cooperation, JICA also provided loan financing for
Ramu Transmission System Reinforcement Project, and its on-going works for
the extension of transmission line, a total of five substation will be upgraded
with a state-of-art equipment.

JICA would highly appreciate PPL to operate and maintain those assets properly,
and this technical cooperation will contribute on the part as well.

Those JICA’s support, together with Grant Assistance from Embassy of Japan
for distribution and generation equipment will be a series of cooperation
towards PNG government’s initiative to achieve “70% of households to have
electricity access by 2030”.

This year, JICA is taking initiatives to incorporate gender considerations into
all our projects. Therefore, we encourage the project team and PPL to
mainstream gender into our project activities.

We recognized that female officers were already appointed as trainer candidates,
and we would appreciate your higher consideration and further cooperation.
For example, giving good opportunities for females to participate in our project
related trainings. Inclusiveness is important.

Finally, JICA would like to emphasize that sustainability of the project is
important. “Utilization of local resources” and “Co-creation” are the core of
our technical cooperation project to guarantee sustainability after project
completion. That is why, your proactive commitments are fundamental and
essential for this project, together with JICA expert team.

Thank you all for your time today, and JICA looks forward to working closely
with you all in improving the access for stable electricity in PNG.

6. Participants of the First JCC



Participants of the First JCC are shown in Annex-3.

Annex-1 Finalization of the Work Plan
Annex-2 WG member list
Annex-3 Participants List of the First JCC
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1. Outline of the Project
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1. Outline of the Project Q)runrnwmuu ji’;;)
| tem |  Contents

Project for the Improvement of Planning and Operation of Power
System

Heesla s 2edle o From March 2022 to March 2025 (Total 36 months)
Project Area  Ix)\[€

(DSystem planning capacity will be strengthened.

Scope of @The maintenance capacity of transmission lines and substations will be
Project strengthened.

@ The protection coordination capacity will be strengthened.

o)1 Gifer g PPL . PNG Power Ltd

Project Name

Related Department of State Enterprise
sl il Kumul Consolidated Holdings Limited(KCH)
offices National Energy Authority(NEA)

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Outline of PNG Power Sector 9

€y prcrowenL it p)

Current status

v' The electrification rate is as low as 20% as of 2020.

v' System Average Interruption Duration Index(SAIDI) is 940 hours and System Average Interruption
Frequency Index(SAIFI) is 500, which means that the supply reliability is significantly lower than that of
neighboring countries.

v As for the power system, one line transmission line is the basic, and there is no power outage for inspection.

PNG POWER LTD NETWORK IN PAPUA NEW GUINEA |
1000
900 m SAIDI m SAIFI i i
800 -.qumr ) % % "2\";""? e CE
“ ..n-d'l - . S ° g . e FONERLTD TR £
700 —Ramu grid  Gazelle grid |- somemms
600 0 e o T
500 o L = % - QA
400 »X 77, B )
300 o M
g ? KEREIL 3 i
200 = ?’""‘"‘ ; A “y
100 S - ) — e @w
0 - B - o - A ‘;M..-:Ep.. N H‘}% e
- oy . ‘ i ‘\1 3\
Fiji  Palau PNG samoa i Tonga Vanuatu POM grld il = o

Comparison with neighboring countries
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Narrative Summary of the Project(1/2)

~~

Ideal image
(Within 3 to 5 years
after the completion
of the project)

——

What it should be
at the completion
of the project

—

Outputs of
this project

Overall
Goal

Project
Purpose

Outputs

€79 P roweR L e p/

The quality and

reliability of

electricity is improved.

—

PPL can properly implement system planning for the
transmission line and maintenance for transmission
line and substation on its own.

—

/

-

1. Capacity of system planning for the transmission line is improved.
2. Capacity of maintenance for transmission line and substations is
improved.

3. Capacity of protection coordination is improved.

\

—

Activities

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Narrative Summary of the Project(2/2) 9

€y prcrowenL it p)

We set Verifiable Indicators throughout the first year activity.

The number of incidents violating grid codes in terms of power quality (voltage, frequency, etc.) decreases by XX % by year )
T = YYYY.
c|>.) o System investment planning is regularly revised by PPL, and XX projects are implemented by Year YYYY.
@) O The number of faults resulting from the lack of maintenance and asset management decreases by XX% by Year YYYY.
The duration of power interruption resulting from the lack of coordination is shortened by XX% compared to the Year YYYY.)
||
Q . . . . . . . . . )
g a Revised system investment planning is proposed by PPL based on simulation and, financial and economic analysis.
o< The maintenance for transmission line and substations, and asset management is regularly implemented.
ol E kThe setting for protection coordination is regularly confirmed. )
( . . . . . . .. )
Knowledge for system planning, simulation, and financial and economic analysis is improved.
The XX of engineers are trained by trainer.
L Least Cost Development Plan is verified by PPL. )
0 fKnowIedge for maintenance for transmission line and substation, and asset management is improved. h
g_ The XX of engineers are trained by trainer.
= XX times of preventive maintenance for transmission line and substations, and asset management are annually
@) \_implemented. )
. . )
( Knowledge for protection coordination is improved.
The XX of engineers are trained by trainer.
L The setting of protection coordination is confirmed by PPL. )

ﬁ
Activities

eED Okinawa LLC.




Actions for the Project @ WGP ﬁ;:)

In this project, we will mainly work on the following three contents.

1. Training of trainers (TOT)

*This project adopts the TOT method as a method of capacity development. By adopting the TOT method, we
believe that technology can be continuously inherited, but it is necessary to make it an efficient training plan
because the trainer candidate is busy with daily work.

2. Formulation of manuals
*In this project, WG is set up for each achievement, and Training manual, Operational manual, and
Standard Operating Procedures(SOP) are prepared.

3. Establishment of a framework for systematic and sustainable
human resource development

*This project will establish a framework for human resource development tailored to local conditions, while
paying attention to the regional characteristics of PNG and the business environment in which PPL is placed.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Overall Flow Chart of the Project Q)runpnwmm . ’; )

2022 2023 2024
Jan|Feb|Mar|Apr|May|Jun]| Jul |Aug|Sep|Oct|Nov|Dec|Jan|Feb|Mar|Apr|May|Jun| Jul |Aug|Sep|Oct|Nov|Dec|Jan|Feb|Mar|Apr|May|Jun| Jul |[Aug|Sep|Oct|Nov|Dec| Jan
First Stage (2022.1~2023.1) Planning phase Second Stage (2023.2~2025.1) Execution phase

JICA Experts trip schedule

Component Planning Phase (15t year) Training Phase (2" year) Training Phase (3™ year)

> 2 =
o = On-site .
:E; 5 -5 2 & training & On-site
1.Training of 7] = -‘é £ = 2 2 (JICA a training
; > o) o) || | | £ )
trainer kS c c I - O .t o expert 10 o »  (Trainer [P
= = = 8 a - £ c ; © candidate to
Q ) S ® N £ trainer e PPL staffs)
= ® = © candidate) - £
k) @ > [ = >
© c 3
g v v \4 v g =
EN2|| 2 % © 3
szl ee ke, 2 o
' 2ls||gt, S . . = 5
2.Formulation Ellc||3gQ o Training manuals, Operational Manuals, | § ©
of manuals Sl2||sa = a Standard Operating Procedures (SOP) | ¢, » =
ol 2l »8 2 = Formulation & °©
sl 5[] %¢g 2 o 5
— o ca [m) > 2
oflv-|la o K%} ©
5 z =
3.Establishing = » IS €
. () c
sustainable £ 22 £5 ks o
framework for 15 TEE o3 g
Human 8 g: 3 I = % Proposal and approval of HRD £ >
- | — =
(0] T &= C
Resource 6§ 25 framework 5
D &= u=
Development » 3 8 gllc__
(HRD)
D iS p atc h 1st ii 2nd 3rd 4th 5th ' ch S 7th gth .
Kansai-Transmission and Dlstrlbutlon,Im,. FINEWIEECinc. / SeED Okinawa LLC.




Project Implementation Structure @ PNG POWER Ltd j?(:;)

JICA Headquarter
JICA PNG Office

~ PPL Project Team

JICA Expert Team _ _
Project Director PNG side
Short-term Experts (Consultants) .Department of State Enterprise
v’ Team Leader/System Planning Project Manager il Gerealti e ek ires
v Grid Technology Limited(KCH)
v Financial and Economic Analysis Working Group Members ‘National Energy Authority(NEA)
v Transmission Line « Transmission & Distribution
» _ Asset M ; JAPAN side
Substation SR W EMEg e .Embassy of JAPAN
v Equipment Testing / Evaluation “ « National Systems Operations
v Protection Coordination * HR Recruitment & Services
v Human Resource Management / Couxgﬁt!ion * HR Training

Training Planning
v Grid Technology (Assistant) /

Business Coordination

For observers on the PNG side, the final JCC of the first year will decide whether or not to convene the second and third years.

10 | WG members are shown in Attachment 1
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2. Basic Approaches for the Project

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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)

Basic Approaches for the Project @ PNG POWER Ltd

=
AY
>

1. Training of trainers (TOT)
» Online training

» Training in Japan

» On-site training

2.Formulation of manuals

» Training Manual

» QOperation Manual

» Standard operating procedure(SOP)

3. Establishment of a framework for systematic and sustainable
human resource development

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Training of trainer (TOT)

€79 PaPoweR L i

€ The goal is to enable PPL instructors to teach PPL engineers and technicians.

Online
Training

1st year

Skill verification of PPL members as
capacity assessment

Lecture on elementary theory
A test to check comprehension

2nd year

Skill improvement of trainer
candidates

Lectures on theory in each technical field
Setting QA time to promote understanding

Training in Japan

Exchange of opinions with Japanese
engineers and technicians
Observation of Japanese facilities
Observation of business system in
Japan

Tour of actual equipment
Practical skills using training equipment
Lectures on theory in each technical field

On-site
Training

JICA Experts to

Skill improvement of trainer

Practice related to each technical field and

trainer candidates practical exercises using local facilities
candidates Holding a joint workshop for all WGs
Trainer » Confirmation and support of instructor Lectures on theory in each technical field
candidates to guidance methods Practice related to each technical field and
PPL staffs « Training follow-up practical exercises using local facilities

The training content will focus on the critical points that lead to power outages and resolving

them.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Formulation of manuals

€ Three types of manuals will be formulated for each WG.

Type

Training manual

Contents

Textbooks used by PPL trainers to train
engineers and technicians in the future

Key points
Creation of manuals for each ability
stage (basic, applied) according to the
level of proficiency in each technical
field

=
€7y prcromeRL i p )

Operational manual

A document that summarizes the overall
process, basic policies, rules, etc.

Understanding the current PPL
regulations and examining points for
improvement

Standard Operating
Procedure(SOP)

A document that summarizes more
specific processes and precautions for
work that is supposed to be used when
performing practical work in the field.

Extraction of tacit knowledge from PPL
skilled engineers and technicians

Training manual

Yy =

—

Operational manual

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Establishing sustainable HRD system Q)PHE POWER Ltd jICA)

€ Establish an ability certification system and a training course to make the human resources
development system systematic.

€ In order to make the human resources development system sustainable, we will build a system in
which trainers and engineers are acknowledged appropriately.

Contents Key points

« Setting ability « Clarify the ability values expected of PPL engineers and

requirements technicians.
Ability
s filsr e ©  Construction of a * Build a system to appropriately evaluate the leadership of

mechanism to be trainers and the degree of acquisition of engineers and
evaluated individual ability technicians.

* Training content » The training content will be based on ability level.

Training
- * Develop a training schedule according to the local work situation
course .

UiElllIng EEnDelle so that the actual work of PPL will not be burdened.

* In order to establish the system, we will foster awareness of the importance of human resource
development among management.
« In establishing the system, existing PPL training systems, and training facilities will be utilized.

15
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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3. Business content for each WG

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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WG Organization Chart Cyreromu jen)

*JICA Experts gTrainer candidates ;PPL Manager, HRD

. WG2:Maintenance for Transmission Line . . . .
WG1:System Planning ISubstation WG3:Protection coordination
1-1:System Planning x 2-1:Transmission Line ‘;
220 - 2 | e A S
(Also serves as WG2-1 and WG2-2)

(Also serves as WG1-1 and WG1-2) .
1 person Equipment

Testing / Evaluation ‘x‘xx 1 person 1 person 2 people

______________________________________ * 5 people
1-2:Economic and 2-2:Subst;&;—r; _____________________________________________________________

Financial analysis 1 person
1 person 5 people 1 person 5 people

P

WG4:Human Resource Development

; ‘;;** { Three leaders from each WG is assigned J

1 person 2 people 3 people

« In addition to the above members, it is desirable that young engineers participate in WG1 ~ 3.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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WG1-1 System Planning (1/4) 79 PAG POWER Lt J.o

In the 1t year activities, we will implement three points.

1. Capacity Assessment

Conduct capacity assessment of WG members to formulate training plans for the 2" and 3 years.

Capacity assessment confirms the competence of PPL engineers through baseline surveys and 1%t year online

training. Baseline surveys include questionnaire and interviews with WG members.

2. Gathering information on grid planning

(eg. Composition of current transmission and substation facilities * Construction in progress/planned*
Information on how to work regarding grid interconnection)

3. Create a training plan for the 2" and 3™ years.

Second trip Third trip » Online training(is year) } Fourth trip
WG1-1 :
System - Baseline surveys - Understanding the actual *  Understanding the N
Plannin @ Questionnaire condition of equipment problems of system »  Create a training plan for
9 @ Interview +  Understanding how work in planning in PPL and the 2" and 31 year
PPL discussing countermeasures
» P20 > P21 > P22

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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WG1-1 System Planning (2/4)

Second trip

€79 PNG POWER Lt ji’c:)

As a baseline survey, conduct questionnaires and interviews to evaluate the abilities of WG members.

3. Knowledge possession situation regarding Power System Planning
(1) Do you have an experience of making the following power system plans?
1) Transmission line (T/L) and’or substation expansion project
much experienced experienced
5 4 3

no experience
1

2) Power system development plan such as 5 year plan
much experienced experienced
5 4 . 3 2

no experience
1

(2) Do you have an experience to decide the operation starting year and the expansion capacity?
much experienced experienced

3 4 3

10 experience
1

(3) Do you have an experience to evaluate the power system plan such as transmission line
and/or substation expansion project?
much experienced experienced
5 4

3

no experience
1

Example of the Questionnaire

Image of the Interview

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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WG1-1 System Planning (3/4) €79 PNG POWER L

Third trip

=
A®
>

Understand the actual condition of equipment and work structure in PPL.
To that end, we will interview WG members and collect materials.

Request data and documents
Documents on the latest system plan
Documents on the past system plan
Standards for grid planning
GIS data of the grids
Standard business flow from grid interconnection application to power
reception or supply start
Information necessary for technical examination (power generator side)
Information necessary for technical examination (consumer side)
Grid code
National Electrification Rollout Plan

List of documents we want to collect

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Online training

WG1-1 System Planning (4/4) (])pnnpnwmlm jICA)

Understand problems in PPL system planning and grid technology work, and discuss countermeasures.
In the first year of online training, a curriculum will be set up in which WG members will present the

actual situation of PPL.

. jcomems

1t day

2 day

3rd day
4t day
5th day

21

*Explanation of implementation items in online training
*Introduction of system planning and interconnection work in Kansai TD

WG members organize the actual equipment and work structure of PPL
and introduce the results.

WG members announce problems related to system planning and grid
technology work based on the actual equipment and work structure

Introduction of problem-solving plans considered by JICA experts

Online training curriculum plan(1st year)

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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WG1-2 Economic and Financial Analysis Q)rnnrnwmuu J.o

Planning Phase - 1st year

Implementation of
Assessment of the current Determination of procedures technology transfer (to be

situation for technology transfer continued in the Training

WG1-2 « Assessment of the capacity of « Syllabus and materials such as «  We will conduct a series of lectures
Economic candidate trainers textbooks used in the training and exercises, either online or face-
. . « Investigation of the current status of to-face.
and Financial and outlook for PPL finances « Trainers will acquire knowledge
necessary for teaching economic and
financial analyses

Analysis

Key Points

€ Guidelines for economic analysis prepared by the ADB and IBRD are available at their websites,
but they go into very scholarly details.

€ It is not always necessary to pursue capacity-building from the academic perspective.

€ For a practical specialist in the PPL, it is important to acquire skills to sort out what is and is not
necessary in analysis, with understanding of the logical concept.

22
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WG2 Transmission Line-Substation Q’mmwmm jﬁ’c:)

Planning Phase: 1st year

Assessment of the current situation | Planning of measures Implementation of measures
To be continued to Training Phase

WG2-1 « Survey on the organization that ' Proposal for the method of '

Transmission operates and maintains the strengthening the capacity of O&M
Line transmission line / technical and asset management of
capabilities of trainer candidates / the transmission line ; o ) )
circumstances of transmission facility ~+ The most suitable method will be *  Online training and following capacity
planning determined with PPL. assessment of PPL engineers
« Trainers in PPL are cultivated with
WG2-2 + Failure records and restoration +  Systematic curriculum is developed confidence
Substation processes _ y based on the assessment - Training manual/ Operation manual/
- Fact-finding survey on grid facility * The actual and future situation will be SOP are developed
condition/ management of substation considered
facilities « Focusing on the prioritized grid
« 1st capacity assessment of PPL facilities
engineers

Key Points

€ Actual situation in PPL shall be fully considered and planning could be modified flexibly if required
€ Continuous self improvement of training manual and other materials are aimed

€ Not only technical skills but also mind for the appropriate maintenance are developed

€ Ownership in PPL shall be fostered

23

Work together, create together
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WG3 Protection Coordination Q)pnﬁpuwmm jic A/

Planning Phase: 1st year

e Gathering information regarding protection coordination
=sort out relays that require protection coordination
=decide contents of training

 Consideration of protection relay setting and protection cooperation method
=establish protection relay setting methods for creating manuals

List of gathering information STEP1 Gathering information for relay setting

.“ Contents Present value Impedance Relay Characteristics

Impedance of generators, transmission lines,
and transformers
Rated capacity, Short-term overload capacity,

Operation capacity STEP3 Conducting analysis
Types of relays, Relay characteristics, CT/PT Fault simulation Setting calculation Relay simulation

|4l

STEP2 Simulation condition setting
Determination demands  System configuration Online generator units

(D Power system information

(@ Operation information

|4l

@3 Protection relay information

ratio ’
) ) ) STEP4 Protection coordination review
@ Power outa gel nfo rmation SySte m fa ult an aIyS|s repo rt Timer setting Reach setting Coordination diagram

Organizational structure, Staff composition,
Training curriculum

Operation Manual, Standard Operation
® Work process Procedure

24 (Distance relay)
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.

|4l

® Organizational structure STEP5 Request site setting

Conducting setting Completion report Renew database

Example of work process
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PNG POWER Ltd ji e A)

WG4 Human Resource Development q)

Planning Phase: 1st year

< Proposition of a framework for systematic and sustainable HRD >

* Gathering information regarding HRD
= Figure out a current situation, problems and expectations.
* Proposing:

1. Ability certification system = Defines each levels and clarifies the criteria.
2. Training system = Prepare training materials and devise a system to hold training regularly.

. . . Ability requirements at each level (draft)
List of gathering information ’

| ___ltem | Contents

(D Evaluation policy = Method, Contents

+ Able to raise issues and formulate solution in their area of
Advanced ;
experience.
(over 10yrs) + Able to evaluate for the content of the consideration.
* Able to develop and implement a training plan.
+ Able to give a lecture beginners and intermediates.

@ Training policy Method, Schedule, Contents

Intermediate Familiar with manuals and implementation procedures.

» Understand constructions and principles of the equipment.
@ Budget for HRD Total, Contents, Plan (5yrs~10yrs) + Able to develop and implement work improvement plans.

+ Able to give a lecture to beginners.

@ Orgamzatlon Orgamzatlona_l _StrUCture’ * Understand manuals and implementation procedures.
structure Staff composition Beginner * Able to work according to manuals and implementation procedures.
- @ Work process Manual, Procedure (under 5yrs) * Understand the function and operation of the equipment.
25 * Has basic knowledge in their area of expertise.
|

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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4. Project Schedule

ransmission

€79 PaPoweR L i A)
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Milestones for the Project

€79 PNG POWER Lt ji"’c:)

Date Date ltem
Mar. 2022 | Kick-off Meeting
Planning Phase May. 2022 | 1st JCC
(Jan. 2022 —
Jan. 2023) Sep. 2022 | 1st Online Training
Jan. 2023 | Decision of activity plan for the 2" and 3@ years
Mar. 2023 | 2nd Online Training
Jul. 2023 Training in Japan (Planned)
Training Phase Oct. 2023 | 1st On-site Training
(Feb. 2023 —
Jan.2025) Jun. 2024 | 2nd On-site Training
Nov. 2024 | Final JCC
Jan. 2025 | Submission of Completion Report

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Overall Flow Chart of the Project (Reposted) q)mpwmm ji’c:)

Planning Phase (15t year) Training Phase (2"d year) Training Phase (3™ year)

> 2 <
o = On-site .
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. . :E; ® >0 € o 8 training & On-site
1.Training of 7] = e = c ol training
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Thank you.
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Project Name: The project for the Improvement of Planning and Operation of Power System

WG Member List

2 or more roles/positions
WG1 Department Name E-mail address

Leader National System Operation (NSO) Ivan Pekaea ipekaea@pngpower.com.pg

_ . . . NSO Charlie Enos cenos@pngpower.com.pg
WG1-1 SystemPlanning Trainer candidates NSO Benedicta Savage bsavage@pngpower.com.pg

NSO Jonah David lidavid@pngpower.com.pg
Finance Keith Kalama kkalama@pngpower.com.pg
WG1-2 Financial and economic analysis Trainer candidates Programme office Karo Henao khenao@pngpower.com.pg

Asset Management Vera Lama vlama@pngpower.com.pg
Asset Management Cathy Kutkue ckutkue@pngpower.com.pg

Strategic Partnership IPP Developmen]

Kero Tom

KTom@pngpower.com.pg

WG2 Department Name E-mail address
Transmission and Substation Simo Kaupa skaupa@pngpower.com.pg
Leader
Asset Management Vera Lama vlama@pngpower.com.pg
Transmission and Substation Chris Luther cluther@pngpower.com.pg
Transmission and Substation Ben Kaum bkaum@pngpower.com.pg
WG2-1 Tansmission Line Trainer candidates Transmission and Substation (Ramu) [Roger Tau rtau@pngpower.com.pg

Asset Management

Deanne Kilamanu-Naime|

dkilamanu—naime@pngpower.com.pg

Alu (Asset info)

Esorom Passingan

epassingan@gngpower.com.pg

WG2-2 Submission

Trainer candidates

Transmission and Substation

Simon Robert

srobert@pngpower.com.pg

Informarions & Engineering

Simon Deveo

sdeveo@pngpower.com.pg

Transmission and Substation

Brian Inamo

binamo@pngpower.com.pg

Transmission and Substation

Terry Naipu

tnaipu@pngpower.com.pg

Reliability Engineers & Condition Monit

Rawali Rawali

rrawali@pngpower.com.pg

WG3 Department Name E-mail address
Leader NSO Ivan Pekaea ipekaea@pngpower.com.pg
WG3 Protection coordination . . NSO (Protection) Melvin Angi mangi@pngpower.com.pg
Trainer candidates NSO (Protection) Michael Akep makep@pngpower.com.pg
WG4 Department Name E-mail address

Leader

Recruitment & Performance Managem|

Andrew Kavanamur

akavanamur@pngpower.com.pg

Human Resource - Training

Andrew Yuants

ayuants@pn_gpower.com.pg

WG4 Human Resource Development NSO Jonah David |idavid@pngpower.com.pg
Trainer candidates Transmission and Substation Chris Luther cluther@pngpower.com.pg
NSO (Protection) Melvin Angi mangi@pngpower.com.pg




Perticipants List of The First JCC 2022/5/27
The project for the Improvement of Planning and Operation of Power System
NO. Title Affiliated department Sex Name Remark
1|CEO PNG power M Obed Betia
Executl}/e G?n(-eral Manager/ PNG power M Douglas Mageo
Strategic Initiative
3|A/ General Manager Management Accounting |PNG power F Vera Lama
Acting (lser.leral Mz.-malger( PNG power M Simo Kaupa
Transmission & Distribution
5|Substation Engineer PNG power M Simon Robert
6 Team Leader/ X PNG power F Cathy Kutkue
Asset Management Plannning
7|A/ Manager Transmission Highlands Ramu PNG power M Roger Tau
8|Substations Maintenance Engineer PNG power M Terry Naipu
Senior Manager/ . PNG power M Kero Tom
Strategic Partnership IPP Development
10| Protection Engineer PNG power M Melvin Angi
11|Protection Engineer PNG power M Michael Akep
12 Asset Management . i PNG power M Esrom Passingan
GIS data capture and planning supervisor
13|Management Accounting PNG power M Keith Kalama
14 A/M.anagfar Condition Monitoring & Reliability PNG power M Rawali Rawali
Engineering
15 Senior Manager/ PNG power M Simon Deveo
Asset Management
16 Ma”ager/ PNG power M Andrew Kavanamur
Recruitment & Performance Management
17|Manager/ , PNG power M Chris Luther
Transmission & Substation
18| Assistant Transmission Management Engineer |PNG power M Ben Kaum
19 Acting Manager/ . PNG power F Deanne Kilamanu-Naime
Asset Management Planning
20|Programme Manager PNG power F Karo Henao
21 Sernor Representative Papua New Guinea JICA PNG office M Takahiro Yokota
Office
22 |Representative Papua New Guinea Office JICA PNG office M Go Abe
23 |Program Officer Papua New Guinea Office JICA PNG office M Thomas Samson
24 |First Secretary Embassy of JAPAN M Keiichi Tanimoto
25|JICA Expert/ Chief Advisor/ System Planning |Kansai Transmission and Distribution |M Seiji Ueoka
26|JICA Expert/ Grid Technology Kansai Transmission and Distribution |M Kei Otsu
27 |JICA Expert/ Financial and Economic Analysis Kan'sal Transml'ssmn and Distribution M Masayasu Ishiguro
(Ishiguro Associates)
28 |JICA Expert/ Transmission Line / Maintenance |Kansai Transmission and Distribution (M Akihiro Kimura
29|JICA Expert/ Substation/ Maintenance Newjec M Takashi Miyashita
30|JICA Expert/ Protection Coordination SeED Okinawa M Shogo Tobaru
31|Y/CA Expert/ Human Resource Management/ | ey oinava M Kiyohiro Miyazato
Training Planning
32 JICA Expert/ G”_d T.echnology/ Assistant/ Kansai Transmission and Distribution |M Hideaki Tagashira
Business Coordination
33|JICA Expert/ System Planning/ Assistant Kansai Transmission and Distribution |M Hiroki Bando
34 JICA Expert/ Equipment Testing/ Kansai Transmission and Distribution |M Ryosuke Sugai

Evaluation Assistant
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Minutes of Meeting for Second Joint Coordinating Committee
on
the Project for the Improvement of Planning and Operation of Power System

With regard to the Annex 1 3.3) of the Record of Discussions signed on the 25" of
October 2021 between PNG Power Ltd (herein after referred to as “PPL”) and Japan
International Cooperation Agency (herein after referred to as “JICA”), Second Joint
Coordinating Committee was held on 23" of February 2023 at Gateway Hotel from 10:00
am — 12:00 pm in Port Moresby.

In this meeting, JICA side and PPL side exchanged views for the smooth implementation
of the Project for the Improvement of Planning and Operation of Power System.

As a result of the discussions, both sides agreed on the matters referred to in the

document attached hereto Annex 1.

Port Moresby
23" Feb, 2023

[)

\
> & B 2

Mr. Kehemaiah Naris
Deputy Project Director
Deputy Chief Executive Officer, PPL

Witness

Hr5T

Mr. Masato Koinuma
Chief Representative,
JICA PNG Office

Mr. Seiji Ueoka

Chief Advisor

The Project for the Improvement of
Planning and Operation of Power
System



Annex 1 The Attached Document

Annex 2 Revised PDM

Annex 3 WG Member list

Annex 4 Participants List of The Second JCC
Annex 5 JCC material

Annex 6 JCC Agenda



Annex1

The Attached Document
1. Opening remarks
Mr. Nehemaiah Naris, Deputy Chief Executive Officer of PPL

Training is very important to upskill our core competencies and to close the gap
between formal qualification and experience, to refresh and re-energy our thinking
and workmanship. Training of Trainers is a very critical part of the program to
ensure PPL has adequately trained personnel’s in system planning, transmission and
substation, finance and economics to lead the operations and decision making now
and going into the future so that when you and | leave PNG Power, we leave with a
peace of mind that there are equally capable and experience workshop to carry on
the task of delivery reliable and affordable power supply to our people and
customers. The project will help to strengthen our core competencies and enable our
employees to apply prompt technical reasoning and improve our responsiveness to
operations and maintenance issues.

2. Change the Project Manager of PPL
Mr. Nehemaiah announced that the Project Manager of PPL had changed from Mr.
Douglas Mageo to Mr. Kevin Kautu.

All stakeholders sides agreed with applause the change of the Project Manager of
PPL.

3. Confirmation of revised PDM.
Mr. Ueoka, chief advisor of the Project, explained the revised contents of the PDM.
All stakeholders confirmed the revised contents of the PDM.
The revised PDM is attached in Annex-2

4. Confirmation of the 2" and 3™ years activity plan
Mr. Ueoka and the leaders of each WG explained the 1° year activity results and 2"
and 3" year activity plans and WG members talked about their impressions through
the 1% year’s activities and their expectations for future projects.

WG1-1 Benedicta’s comments

JICA team is actually showing where we have troubles off and we're working
together to create the standard documentation. Thank you everyone for making this
possible.

WG1-2 Cathy’s comments

Financial and economic analysis is very essential for all our engineers and our
project managers. Not only member from the project coordination office but also
people working in those specific areas need this learning as well.



WG2-1 Chris’s comments

At first-year training, we are confirming the actual methods that which JICA team
uses for their O&M and transmission lines assets. There was a big difference. One
of the very important differences that we noticed in PPL, Kansai collects every
facility's information and compile them in the document. In our training, we are
learning about basic transmission, design, and construction, and also we are talking
about some important equipment and tools that are used for a transmission line in
PPL. It is our first training program. It has given us some insight into how we
conduct our maintenance and operations in PPL, and then given us some insight on
how we can improve for these. So this training is so far, so good. We are looking
forward to the next two years of training program days.

WG@G2-2 Brian’s comments

We basically provide information on our substations. That the aim is to give them as
much information as we can provide accurately. So they use this information to
identify what we are missing, and use for practices, approaches, operational
procedures, and manuals. Those are the challenges that we want to improve with the
help of a second opinion. Thank you very much.

All stakeholders confirmed the 2™ and 3™ years activity plan.
Comment from Participants

Richard Tanda
The department of National Planning and Monitoring ( DNPM )
Acting First Assistant Secretary

I thought we were still in the design stages, but I didn't know that training was
already started at PPL. And it's great news. I heard about the experiences that our
colleagues have said, I feel very motivated. So, thank you to the government of Japan
and JICA. We are so happy and excited to see all the changes happening in the
training that has been conducted. The assessments that have been done in PPL.
Usually, we work with each of the sector agencies, and then we assist. And plenty of
times, we receive some support from our partners.

No one knows better than JICA experts do other technical experts out there in the
field, and of course, leading and then providing some. It will be helping us with our
operational manual. We can test with partners to help us. So, we appreciate every
supporters and organization that offer this give us.

Willam Balgme
KCH Executive General Manager
SOE ( State Owned Enterprise )

With the help of our partners, | have the pleasure of working on a number of projects.
They go down to that level of detail problems. The SOP level training for upskilling



are very encouraged me to see that there is part of the package.

They don't use, but they also give the skills necessary to run value from the asset. So
that's very encouraging. However, we have to get our core infrastructure for lights
up. This program provides us and I'm very thankful to JICA. We are happy to see that
detail here in terms of protection to connect to our generation sources. New IP is
coming along effectively for the resolving of issues that has been evidenced by this
overall. | was very happy to report that this continues to be positive scope.

6. Closing remarks
Mr. Masato Koinuma, Chief Representative of JICA PNG office

We are grateful for the continued partnership between PPL and the JICA Project
team to implement project activities. The activities in the first stage of this project as
planning phase were conducted in 2022 successfully as schedule and 1 would like to
thank you all for your efforts towards completing those activities under this project.
In this year, the project will be in full swing and necessary trainings are expected to
be undertaken in Japan as part of the project activities, therefore | strongly encourage
more involvement of PPL is necessary to sustain the project even after completion.
One of the purpose for this project is to establish “Sustainable system for human
resource development” within PPL. To realize it, I sincerely request PPL to accept
the manuals developed by the Project team and ensure to secure appropriate budget
for implementation. Also the JICA Project team is kindly requested to support PPL
member remotely even while you are in Japan.

Thank you all for your time and attention and JICA looks forward to working closely
with you all in improving the access for stable and reliable electricity in PNG.

7. Participants of the Second JCC
Participants are shown in Annex-4.



Annex2

Project Title: The Project for the Improvement of Plannina and Operation of Power System

Implementina Aaencv: PNG Power Ltd
Tarqet Group: Enaineers in PPL
Period of Project: March 2022 to March 2025

Project Site: N/A

Project Monitoring Sheet |

Model Site: N/A

(Revision of Project Design Matrix)

Version 2
Feb,2023

Narrative Summary

Objectively Verifiable Indicators

Objectively Verifiable Indicators (Rev)

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

The number of incidents violating grid codes in
terms of power quality (voltage, frequency, etc.)

By 2029, 50% reduction of total blackouts in 3
main grids caused by inadequate maintenance

PPL can properly implement system planning
e for

regularly implemented.

regularly implemented in accordance with
manuals.

experts/Data from PPL

for the line and
transmission line and substations on its own.

The setting for protection coordination is
regularly confirmed.

The setting for protection coordination is
regularly confirmed in accordance with
manuals.

Report from Japanese
experts/Data from PPL

Various Training are conducted by 10 trainers
produced by the Project and improving trainees
skill and knowledge effectively based on the:
established human resource development
system.

Report from Japanese
experts/Data from PPL

assignment of personnel for
post- Project activity.

decreases by XX % by year YYYY. of PPL.S !VBHSm\SSI(.JI'L sub_s!auon. and Data from PPL
protection coordination equipment compare to
in 2021.
System investment planning is regularly revised | The 15 Year Power Development Plan is
by PPL, and XX projects are implemented by | executed with necessary budget and physical | Data from PPL
Year YYYY work.
The quality and reliabilty of electriciy is )
improved. The number of faults resulting from the lack of | The number of faults resuling from the lack of Not Achieved yet
and asset Data from PPL
decreases by Xx% by Year YYYY. decreases by 50% by 2029.
The duration of power interruption resulting | PPL can conduct review and protection
from the lack of coordination s shortened by | coordination on 50% of the existing distance | Data from PPL
XX% compared to the Year YYYY. relays by 2029.
New engineers assigned to the relevant
- department receive training within one year and | Data from PPL
always secure 10 trainers.
Proiect Purnose
Revised system investment planning is Capacity for revising and proposing grid plan
proposed by PPL based on simulation and, | based on simulation and, financial and Report from Japanese
s DEILY| 2 experts/Data from PPL
financial and economic analysis. economic analysis is equipped with PPL.
" PPL continues commitment to
The maintenance for transmission line and ::Ssm‘x":’r‘&e;s"s'e'{a;;’:"szmr"':‘;:"d Report from Jaanese the Project by securing budget
substations, and asset management is : 29 i 2. allocation as well as In progress

Outouts

Capacity of system planning for the
transmission line is improved.

Knowledge for system planning, simulation,
and financial and economic analysis is
improved.

Knowledge for system planning, simulation,
and financial and economic analysis is
improved.

Exam results (Pre-exam and
Post-exam)

The XX of engineers are trained by trainer.

5 of engineers who completed training gained
sufficient knowledge and skills.

Report from Japanese experts

Least Cost Development Plan is verified by
PPL.

Least Cost Development Plan is verified by
PPL.

Report from Japanese experts

Capacity of maintenance for transmission line
and substation is improved

Knowledge for for

line and substation, and asset management is
improved.

for of i
line and substation, and asset management is
improved.

Exam results (Pre-exam and
Post-exam)

The XX of engineers are trained by trainer.

10 of engineers and technicians who
completed training gained sufficient knowledge
and skills.

Report from Japanese experts
Questionarre for staff in charge.

XX times of preventive maintenance for
transmassion line and substations, and asset
management are annually implemented.

Asset management and preventive
maintenance are implemented by PPL at least
once based on the manuals developed by the
Project.

Report from Japanese experts
Questionarre for staff in charge.

Capacity of protection coordination is improved

Knowledge for protection is
improved.

for protection is
improved

Exam results (Pre-exam and
Post-exam)

The XX of engineers are trained by trainer.

2 new engineers to be recruited who completed
training gained sufficient knowledge and skils.

Report from Japanese experts

The setting of protection coordination is

by PPL.

The setting of protection coordination is
confirmed by PPL at least once.

Report from Japanese experts

Sustainable system for human resource
development is established

Qualified 10 of Trainers and 17 Engineers are
produced, based on the established human
resource development system by the end of the
Project.

Necessary budget is secured.

A survey was conducted on
the identification and role of
related departments in
conducting system planning
and system interconnection
studies.We are also
investigating the capabilities
of PPL staff.

A survey on the identification
and role of related
departments in the fields of
transmission ine and
substation.We are also
investigating the capabilities
of PPL staff.

A survey was conducted on
the identification and role of
departments related
toprotection coordination.We
are also investigating the
capabilties of PPL staff




Important

Activities Activities (Rev) THpUts
The Japanese Side The PNG Side
1. Short-term Experts 1. Office place for Japanese
1-1: The current capacity of system planning | 1-1: Assess the current capacity of system a. Chief advisor/System planning experts
for the transmission line is assessed. planning for the transmission line b. Grid technolog, 2. Utility

c. Financial and econom\cal analysis
d.T ine

1-2: 2 Working Groups (WG) for (1) system
planning and (2) financial and economic
analysis are formulated.

1-2: Formulate Working Groups (WG) for (1)
system planning and (2) financial and
economic analysis

1-3; Training for trainer candidates on basis on
system planning for the transmission line is
conducted.

1-3: Conduct training for trainer candidates on
basis on system planning for the transmission
line

1-4; Training for trainer candidates on system
simulation using tools such as PSS/E is
conducted.

1-4 ; Conduct training for trainer candidates on
system simulation using tools such as PSS/E

16 ; Training for trainer candidates on financial
and economic analysis is conducted.

1-5 ; Conduct training for trainer candidates on
financial and economic analysis

1-6 : The training manuals for system planning,
system simulation, and financial and economic
analysis are formulated through considering
systematic human resource development.
Manuals are officially approved by PPL.

1-6 : Develop the PPL Official Training Manual
for system planning, system simulation, and
financial and economic analysis through
considering systematic human resource
development.

1.7 : Based on the training manual, the training
for the engineers is implemented by trainers.

1-7 : Support trainers to conduct the training for
the engineers based on the training manual.

1.8 : The operational manual and Standard
Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis are formulated, and the
manual and SOP are officially approved by
PPL.

1-8:: Develop the PPL Official Operational
Manual and Standard Operating Procedure
(SOP) for system planning, system simulation,
financial and economic analysis.

1-9 : Based on the operational manual and
SOP, the Least Cost Development Plan is
verified by PPL.

1-9: Assess the Least Cost Development Plan
based on the operational manual and SOP.

2-1: The current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed. Measures for these
challenges are proposed.

2-1 Assess the current capacity and technical,
structural, and planning challenges of
maintenance for transmission line and
substations are assessed and propose
measures for these challenges.

2-2:2 WGs for maintenance for (1)
transmission line and (2) substations are
formulated.

2-2 : Formulate 2 WGs for maintenance for (1)
transmission line and (2) substations.

2-3:Training for trainer candidates on planning
of preventive maintenance and asset
management is implemented.

2-3 : Conduct training for trainer candidates on
planning of preventlve maintenance and asset
managemen

2-4:Training for trainer candidates on the
and

2-4 : Conduct training for trainer candidates on

reventi
asset management is implemented.

the of preventive
and asset management.

2-5: The training manuals for maintenance for
transmission line and substations are
formulated considering systematic human
resource development. Manuals are officially
approved by PPL.

2-5: Develop the PPL Official Training
Manuals for maintenance for transmission line
and substations considering systematic human
resource development.

2-6 : Based on the training manual, the training
for the engineers is conducted by the trainers.

26 Support the trainers to conduct the
training for the engineers based on the training
manual.

2.7 : The operational manual and Standard
Operating Procedure (SOP) for transmission
line and substations are formulated.

2-7 : Develop the PPL Official Operational
Manual and Standard Operating Procedure
(SOP) for transmission line and substations.

2.8 Based on the operational manual and
SOP, PPL the

2-8: Support PPL to implement lhe
line

transmission line and substation. The manuaJs
and SOP are officially approved by PPL.

substation based on the approved PPL Official
Operational Manual and SOP.

3-1: The current capacity and technical,
structural, and planning challenges of
protection coordination is assessed. The
measures for these challenges are proposed

3-1: Assess the current capacity and technical,
structural, and planning challenges of
protection coordination and propose the
measures for these challenges.

32: WG for protection coordination is
formulated.

3-2: Formulate WG for protection coordination.

3-3:Training to improve capacity of protection
i ing is i for

3-3: Conduct training to improve capacity of

setting
candidate trainers.

setting for candidate
trainers.

3-4: The training manual for protection
coordination is formulated considering

systematic human resource The

3-4: Develop the PPL Official Training Manual
for protection coordination considering
ic human resource

manual is officially approved by PPL.

35 : Based on the training manual, the training
for the rest of engineers is implemented by
trainers candidate.

3-5 : Support trainers candidate to conduct the
training for the rest of engineers based on the
PPL Official Training Manual.

36 : The operational manual and Standard
Operating Procedure (SOP) for protection
coordination are formulated.

3-6 : Develop the PPL Official Operational
Manual and Standard Operating Procedure
(SOP) for protection coordination.

3.7 Based on the operational manual and
SOP, the setting for the protection coordination
is modified by PPL. The manuals and SOP are
officially approved by PPL.

3-7 : Support PPL to modify the setting for the
protection coordination based on the
operational manual and SOP.

4-1: The current system for human resource
development is assessed and workable system
is proposed.

4-1: Assess the current system for human
resource development.

4-2: Sustainable system for human resource
development is established, and officially
approved by PPL.

4-2: Develop the PPL Official system of
human resource development.

e. Substation (mamtenance)

f. Equipment Testing/ Evaluation

g. Protection coordination

h. Human resource management / traing
planning

i. Grid technology asistant / Business
coordination

2. Equipment
3. Trainings
a. Training online
b. Training in Japan
c. Training in PNG

3. Counterpart personnel

4. all expenses for PPL staffs
(salaries, in-country
transportation, allowance, etc.)
5. Tax exemption

6. Customs clearance for
equipment

7. Cost for JCC avenue

8. Expenses necessary for the
transportation within PNG of the
equipment as well as for the
installation, operation and
maintenance thereof.

Pre-Conditions

1. Political, security, COVID-

19 situation etc do not
detriorate significantly.

2. Input from PNG and JICA
is iplemnted in timely manner.
3. Necessary budget for
implementation of project is
secured during the project.

<Issues and
countermesures>
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Project Name: The project for the Improvement of Planning and Operation of Power System

WG Member List

2 or mo

re roles/positions

Title Name E-mail address
Project manager Kevin Kautu KKaututpngpower.com.pg
Project coordinator Michael Pasi MPasi@pngpower.com.pg
WG1 Department Name E-mail address
Leader National System Operation (NSO) Ivan Pekaea ipekaea@pngpower.com.pg
NSO Charlie Enos cenos@pngpower.com.pg

WG1-1 SystemPlanning

Trainer candidates

NSO

Benedicta Savage

Strategic Partnership IPP Development Haidi Wanya

|bsavage@pngpower.com.pg

hwanva@pngpower.com.pg

WG1-2 Financial and economic analysis

Trainer candidates

NSO

Finance

Economist

Asset Management

Asset Management

Jonah David
Keith Kalama
Beda Kuglame
Vera Lama
Cathy Kutkue

Strategic Partnership IPP DevelopmentKero Tom

jdavid@pngpower,com.pg
kkalama@pngpower.com.pg
bkuglame@pngpower.com.pg
vlama@pngpower.com.pg
ckutkue@pngpower.com.pg
KTom@pngpower.com.pg

WG2

Leader

WG2-1 Tansmission Line

Trainer candidates

Asset Management
Alu (Asset info)

Department Name E-mail address
Transmission and Substation Simo Kaupa skaupa®pngpower.com.pE
Asset Management Vera Lama vlama®pngpowsr.compg
Transmission and Substation Chris Luther cluther@pngpower.com.pg
Transmission and Substation Ben Kaum bkaum®@nngpower.com.pg
Transmission and Substation (Ramu) |Roger Tau rtaufipngpower.com.pg

Deanne Kitamanu-Naime
Esorom Passingan

dkilamanu-naime@pngpower.com.og
gpas ginggn@gn;ggwg [.COM.DE

Transmission and Substation

WG2-2 Submission

Trainer candidates

Informarions & Engineering
Transmission and Substation
Transmission and Substation

Simon Robert
Simon Deveo
Brian Inamo
Terry Naipu

Reliability Engineers & Condition Monit{ Rawali Rawali

srobert@pnepower.com.og
inamo@pnEpower.com

Department Name E-mail address
WG3 NSO Ivan Pekaea ipekaea@pngpower.com.pg
Leader NSO (Protection) Melvin Angi mangi@pngpower.com.pg
WG3 Protection coordination Trainer candidates NSO (Protection) Michael Akep makep@pngpower.com.p,
Depariment Name E-mail address
WG4 Recruitment & Performance ManagemdAndrew Kavanamur akavanamur@ongpower.com.ng
Meadar Human Resource - Training Andrew Yu;ants |ayuants@onepower.com.og
NSO Jonah David lidavid@pnepower.com.pg
WG4 Human Resource Development Transmission and Substation Chris Luther cluther@pngnower.comog
Trainer candidates NSO (Protection) Melvin Angi mangi@pngpower.com.pg
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Perticipants List of 2nd JCC 2023/2/23
The project for the Improvement of Planning and Operation of Power Systam
NO. Title Affiliated department | Name Remark
1|Deputy CEO PNG Power Nehemaiah Naris
2|Senior Manager Program Office PNG Power Kevin Kautu Project Manager
Kumul Consolidated Holdings -
3|Executive General Man SoE William Bagime
cutive General Manager Sol Limited (KCH) g
Act ’ . - .
cting F|r-st Assistant Secret‘ar.y: Development Deplartrr.1ent of National Planning & Richard Tanda
Coaoperation Management Division Monitoring (DNPM)
Department of Nati P ing &
5| Assistant Securetary ep.a ) ent of National Planning Dan Lyanda
Monitoring (DNPM)
Department of National Planning &
6| Development Advisor DNPM ep.a men of Mational Flanning & |, suhiko Ohara XERE
Monitoring (DNPM} JICA expert
7|Grad Trainee-Bilateral Department of National Planning & |, ; simbiken
Monitoring (DNPM)
8| Chief Representative Papua New Guinea Office JICA PNG office Masato Koinuma
9|Representative Papua New Guinea Office JICA PNG oftice Go Abe
10{Program Officer Papua New Guinea Office JICA PNG office Thomas Samson
11|Second Secretary Embassy of JAPAN Atsushi Namba
12|Financial Analyst PNG Power Beda Kuglame
13|Manager Grid Reguration & Compliance PNG Power Charlie Enos
14| Senior Manager Power System Engineering PNG Power Benedicta Savage
M. !
15 a”a‘_’e’ PNG power Andrew Kavanamur
Recruitment & Performance Management
A/Manager Condition Monitoring & Reliabilit
1|7 Vianager Londition Monttoring & Reflability PNG power Rawali Rawali
Engineering
17|Specialist Engineer T&D PNG Power Brian Inamo
Asset M t
18 Sset Managemen . PNG power Esrom Passingan
GIS data capture and planning supervisor
M !
19 anage.r . . PNG power Chris Luther
Transmission & Substation
20| Assistant Transmission Management Engineer PNG power Ben Kaum
21|Substation Engineer PNG power Simon Robert
22|Manager/ Asset Management Planning PNG power Deanne Kilamanu-Naime
23|JICA Expert/ Chief Advisor/ System Planning Kansai Transmission and Distributid Seiji Ueoka
24|JICA Expert/ Grid Technology Kansai Transmission and Distributiq Kei Otsu
) ! . . Kansai Transmission and )
25|JICA Expert/ Financial and Economic Analysis o Masayasu Ishiguro
Distribution
26|JICA Expert/ Transmission Line / Maintenance Kansai Transmission and Distributic Akihiro Kimura
27 [JICA Expert/ Substation/ Maintenance Newjec Takashi Miyashita
28|JICA Expert/ Equipment Testing & Evaluation Kansai Transmission and Distributid Yuji Katsuki
29|JICA Expert/ Protection Coordination SeED Okinawa Shogo Tobaru
JICA Expert/ t/
gp|ICA Expert/ Human Resource Managemen SeED Okinawa Yasuyuki Arashiro
Training Planning
JICA Expert/ Grid Tech / Assistant/
31 I i xpe r! 'ec nology/ Assistan Kansai Transmission and Distributiq Hideaki Tagashira
Business Coordination
32|JICA Expert/ System Planning/ Assistant Kansai Transmission and Distributiq Hiroki Bando
33 JICA Expert/ Equipment [esting & Evaluation Kansai Transmission and Distributiq Takeharu Okazaki
Assistant
34 JAI:s?stEa)r(\l:em SR IR NS HAInERINCE Kansai Transmission and Distributi Masashi Takeuchi
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2nd Joint Coordinating Committee

23-Feb, 2023

Japan International Cooperation Agency
Kansai Transmission and Distribution, Inc.
NEWJEC Inc.

SeED Okinawa LLC
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1. Opening Remarks by PPL representative

2. Change the Project Manager of PPL

3. Explanation of revised PDM

4. Explanation of 1st year activity results and
activity plan for the 2"d and 3 years

5. Closing Remarks by JICA representative

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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2. Change the Project Manager of PPL
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3. Explanation of revised PDM
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3. Explanation of revised PDM

1) Outline of the Project

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Outline of the Project
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Wifemici Tl sn - Confenitst " TS STERRENNES

Project Name g;c;jtzcr:; for the Improvement of Planning and Operation of Power

HJEa L From March 2022 to March 2025 (Total 36 months)
Project Area [H\[€

1. System planning capacity will be strengthened.

Scope of 2. The maintenance capacity of transmission lines and substations will
Project be strengthened.

3. The protection coordination capacity will be strengthened.

oo T 1go 1B PPL . PNG Power Ltd

Related
G AETO I ELIEE Kumul Consolidated Holdings Limited (KCH)
offices

— Kansai Transmission and Distribution,inc. / NEWJEC Inc. / SeED Okinawa LLC.



Narrative Summary of the Project

€y e roweR i i 5/

The quality and reliability of
electricity is improved.

— -

PPL can properly implement system planning
for the transmission line and maintenance for
transmission line and substation on its own.

|deal image
(Within 3 to 5 years
after the completion
of the project)

Overall
- Goal

What it should be
at the completion
of the project

Project
Purpose

— T
1.Capacity of system planning for the transmission line is i
w .
Outputs of 5 lmprov_ed. _ S
this project ..g- 2.Capacnt'y of rne_untenance for transmission line and
(@) substations is improved.
\3.Capacity of protection coordination is improved. )

_ﬁ
Activities

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




Main Activities for the Project

€y ercrowenn i 5/

In this project, we will mainly work on the following three components.

1. Training of trainers (TOT)

* This project adopts the TOT method as a method of capacity development. By adopting the TOT
method, we believe that technology can be continuously inherited, but it is necessary to make it an
efficient training plan because the trainer candidate is busy with daily work.

2. Formulation of manuals
*In this project, WG is set up for each achievement, and Training manual, Operational manual, and
Standard Operating Procedures(SOP) are prepared.

3. Establishment of a framework for systematic and
sustainable human resource development

*This project will establish a framework for human resource development tailored to local conditions,
while paying attention to the regional characteristics of PNG and the business environment in which
PPL is placed.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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3. Explanation of revised PDM

2) Explanation of revised PDM



Structure of PDM

€79 PNG POWER Ltd j'?c;’

Overall goal

Ideal image
(Within 3 to 5 years after the
completion of the project)

Overall goal

Project Purpose

What it should be at the
completion of the project

Project Purpose

Outputs

Outputs of this project

Outputs

Activities

Specific activities in this project

-Five years after the completion of the project, it is
evaluated whether the indicators of the overall goal
have been achieved.

- The achievement of the project purpose and output
indicators will be evaluated after the completion of

the project.
12

Activities

A PDM image

Kansai Transmission and Distribution,Inc. / NEWJEC inc. / SeED Okinawa LLC.



I Overall goal

-

Narrative Summary

The quality and reliability
of electricity is improved.

13
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Objectively Verifiable Indicators
Revision(Revision)

The number of incidents violating grid codes By 2029, 50% reduction of blackouts in
in terms of power quality (voltage, frequency, [3 main grids caused by inadequate
etc.) decreases by XX % by year YYYY. maintenance of PPL's transmission,
substation, and protection coordination
equipment compare to in 2021.

System investment planning is regularly revised by The 15 Year Power Development Plan is

Objectively Verifiable Indicators

PPL, and XX projects are implemented by Year executed with necessary budget and physical
YYYY work.

The number of faults resulting from the lack of The number of faults resulting from the lack of
maintenance and asset management decreases by maintenance and asset management

XX% by Year YYYY. decreases by 50% by 2029.

The duration of power interruption resulting from the PPL can conduct review and protection
lack of coordination is shortened by XX% compared coordination 50% of existing distance relays

to the Year YYYY. by 2029.
New engineers assigned to the
relevant department receive
raining within one year and always
ecure 10 trainers.

A Add the Indicators about HRD

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



I Concept of Overall Goal Indicator €9 PNG POWER L j?c: )

Number of accidents in the three main grids in 2021

Others @ 1220
B1: Caused by trees (D 1240
F: Unknown 1612
D1: Caused by PPL responsible A 1 66 1

— Load shedding

C1: Caused by PPL equipment T < 2 5 2

0 2000 4000 6000 8000 10000

N=17,585

Papua New Guinea has a high number of power outage accidents, with nearly 17,000 accidents in

2021.
Therefore, it is difficult to evaluate how the results of this project contributed to the reduction of

accidents.
We set indicators focusing on total blackouts which have a

large impact. o |
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




I Concept of Overall Goal Indicator

@9 PNG POWER Lt ji’c:\\’

Number of Accidents by Cause
(Caused by transmission Facilities)

Number of total outages
(In major 3 grids)

[ ] Vandalism
B Trees
Breakdown [:I nghtnlng
e — [] St ‘
Caused b rong wind
] traa::riissiyon ! PPL equipment
facilities
Caused b : [1 Load sheddin
N=162 B Getriution facilties Beductlon target ~~ N=76 B Birds/Animal =
] Caused by in this project Irds/Animals

generation facilities

B Unknown

* In PPL, the causes of accidents are divided into 3 types according to the type of equipment. This project is an
effort related to transmission and transformation equipment, and targets the number of total outage accidents

caused by transmission and transformation equipment.

In addition, this project is an effort related to preventive maintenance of equipment and protection relay setting,

and it is possible to reduce transmission line accidents caused by PPL equipment.

By 2029, five years after the completion of this project, it is assumed that 50% of preventive maintenance of
transmission facilities and review of protective relay settings will be completed.

‘ By 2029, 50% reduction of blackouts in 3 main grids caused by inadequate maintenance of PPL's
transmission, substation, and protection coordination equipment compare to in 2021.

15
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I Project Purpose

2 LU Y

Narrative Summary Objectively Verifiable Indicators GRjectivel) \./e.rlflable Indigatels
| Revision(Draft

Revised system investment planning is Capacity for revising and proposing grd
proposed by PPL based on simulation plan based on simulation and, financial
and, financial and economic analysis.  and economic analysis is equipped with

PPL.
The maintenance for transmission line  The maintenance for transmission line
PPL can properly implement and substations, and asset managementand substations, and asset management
is regularly implemented. are regularly implemented in accordance

system planning for the
transmission line and
maintenance for transmission line

with manuals.

The setting for protection coordination is The setting for protection coordination is

regularly confirmed. regularly confirmed in accordance with
and substations on its own. manuals.

\Various Training are conducted by 10
trainers produced by the Project and
improving trainees skill and knowledge
effectively based on the established
human resource development system.

A Add the Indicators about HRD
We plan to create the PPL official manuals by each WG and working based on
the manual enables sustainable human resource development.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Il Outputs

Narrative Summary Objectively Verifiable Indicators

€79 PNG POWER Lt j&:)

Objectively Verifiable Indicators
Revision(Draft

Capacity of system planning Knowledge for system planning, simulation, and Knowledge for system planning, simulation, and
for the transmission line is financial and economic analysis is improved. financial and economic analysis is improved.
improved. The XX of engineers are trained by trainer. 5 of engineers who completed training gained sufficient
knowledge and skills.

Least Cost Development Plan is verified by PPL. Least Cost Development Plan is verified by PPL.
Capacity of maintenance for Knowledge for maintenance for transmission line and Knowledge for maintenance of transmission line and
transmission line and substation, and asset management is improved. substation, and asset management is improved.
substation is improved The XX of engineers are trained by trainer. 10 of engineers and technicians who completed training

gained sufficient knowledge and skills.
XX times of preventive maintenance for transmission Asset management and preventive maintenance are

line and substations, and asset management are implemented by PPL at least once based on the manuals
annually implemented. developed by the Project.
Capacity of protection Knowledge for protection coordination is improved.  Knowledge for protection coordination is improved.
coordination is improved The XX of engineers are trained by trainer. 2 new engineers to be recruited who completed training

gained sufficient knowledge and skills.
The setting of protection coordination is confirmed by The setting of protection coordination is confirmed by

PRI PPL at least once.
Sustainable system for Qualified 10 of Trainers and 17 Engineers are
human resource produced, based on the established human
development is resource development system by the end of the
established Project.

A Add the Indicators about HRD

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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4. 1st year activity results and
2nd - 3rd year activity plan for each WG

Kansai Transmission and Distribution,Inc. / NEWJEC In
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1st year activity results Y
y ty € merowiki iz a

Result of the PPL Current Status Survey

# There are large differences in work experiences among individuals in each job.
Human # There is no know-how on how to understand the status of facilities for preventive
& maintenance and the criteria for deciding whether or not action is necessary.
Resource |@PPL engineers are sufficiently motivated to improve their own skills.
They will be expected to positively participate the training build in this project.

& Internal workflow and work procedures for grid connection applications from IPPS
Organization are not formulated.
& & Information sharing mechanism between internal organizations is not insufficient.
Way of Working|# There is no training system for engineers, so technical skills are not being
succeed properly, and work is not standardized.

¢ The facilities do not have redundancy and cannot take planned outages for
Facilities maintenance, and the impact of accidents is large and prolonged.
& The function of the facilities are not fully utilized.

<Actions in the 2" & 3@ based on the Current Status Survey>

‘ -Improve the knowledge of PPL trainers through training. [Training of trainers)
-Establish internal rules and provide educational materials. [Formulation of manuals)
-Establish a system for human resource development. [Establishment of HRD]

19

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



2nd - 3rd year activity plan [1/2] Q)Pﬂﬁrnwm Ltd ji’c:

[Training of trainers] The contents will be decided based on hearings with PPL engineers at each WG activity.
[Formulation of manuals] Manuals will be formulated by each WG based on the technology transfer plan.
[Establishment of HRD]

“The draft of Trainer Certification System proposed in the 15t year will be established in the 2™ & 3 year.
*The contents of Trainer Certification System are as follows.

Requirements

» Experience of lecturer _
Trainer * Completed the checklist (enthusiasm,
leadership, etc.)

Assistant Trainer  Taken a lecture

(over 5yrs) » Passed the test(Well acquired the contents of
the lecture)
Advance « Taken a lecture
(3-5yrs) » % The contents will be determined based

(including under 3yrs if approved) on current lectures.

(Draft)Ability Requirements for Trainer Certification System
20 (Each title is certified by meeting the requirements)
. Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




2nd . 3rd year activity plan [2/2] €9 PG PoWER L jI’C‘; |
WG members

z ; g . | : .
(15t generation of frainer) 2" generation I!SF generatlo_nL 4™ generation Engineer (only take a lecture)

Timing of
evaluation A
Trainer Certificated Provide a || Certificated -Provide a || Certificated
as a trainer training as a trainer training as a trainer
-Evaluate -Evaluate
Assistant Assistant
Trainers Trainers
Assjstant Provide an Certificated Provide a Certificated || Provide a Certificated
Trainer _ Onsite- as an training ~asan ~ training as an
(Professiona training assistant assistant ] Tl assistant
1) ~ trainer trainer trainer
Advance - Take a lecture *Take a lecture - Take a lecture | - Take a lecture
*Take a test - Take a test ‘Take atest - Take a test
Engineer Cet Take a lecture Take a lecture Take a lecture
Baseline
Survey

. -Engineers can be a trainer passing a test and conducting training which is evaluated by a trainer.
21_: *Only taking a lecture would be acceptable.

Kansai Transmission and Distribution,inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG1-1:System planning 1st year results

The survey results in 1st vear

€79 PNG POWER Lt j’?c:’

» WG1-1 conducted a survey of the current status of power system planning work and extracted issues by dividing them into three points.

_Pointofview | _____ssues | Ideal status (goals)

There are few people with To secure human resources who can
Human and . f . - i
experience in grid impact study conduct impact studies on grid
Resource Tk . . . . g .
with high skill connection applications continuously

Operational flow and forms
related to grid interconnection
have not been developed

Organization and
way of working

To develop grid interconnection
business rules

Grid doesn’t have sufficient To implement an appropriate power

Eacilities facilities for stable supply system plan based on the Grid Code

Training of trainers

> 4 lectures on system planning were conducted on web.
» Each lecture time was about one hour.

1 2022/08/22 Principle of Power System Planning
2 2022/10/03
3 2022/12/01 Demand and Supply Planning

Asset Management System - Sk gE o2

4 2023/01/24 Power System Planning Concept including Example of Power System Analysis =
22
) Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG1-1:System planning 2" and 3™ year plan ' 9

Training of trainers
> At least 3 lectures on system planning will be conducted on web.

» These lectures are the second half of the lectures continued from the 1st year.

PNGPOWER LI e 5/

e Meady-Sate Stsbiliey 4 an B € anfirmcd

e . e
R — (&
v ™ inracans X

5  Supply and Demand Control

6  Operation rule in Central and Western interconnection system

7 Influence and Challenges on Power Grid Operation with High Penetration of Renewable Energy 7&: _

» 2 on-site training will be conducted
- JICA expert to trainer candidate
* Trainer candidate to PPL staffs

Formulation of manuals
B Ciype- - [T

Training manual focuses on mainly system
planning, and describes its surrounding
planning areas.

Key points

Training manual

Draft table of Contents
Principle of Power System Planning
Demand and Supply Planning
Asset Management System
Power System Planning Concept etc.

This manual describes business flows and
O I HLLGEINRELDEIN formats with regard to Grid connection
application.

Connection Application Process

Evaluation of Proposed Connection and Grid Impact Studies
Connection Agreement

Testing and Commissioning efc.

SOP describes technical background for
SIEGGETGROLETENLCM Power System Analysis, and the standard

GG T CIRTOl B rules for the asset boundary and the
construction cost, etc.

Information to be collected for grid impact study
Items on the impact study

Power System Analysis

Standard rules for grid connection facilities

23
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WG1-2: F&E™ analysis 1st year results

* Financial and Economic

Human resources B Five members participate in the WG. They belong to various departments
such as asset management, grid control, strategic planning, and finance.
B Although their initial knowledge of finances was in general limited except for a
specialist from the finance department, their motivation is quite high, and their
attendance rates for the training are also high.

€ maromer L i /

Current status and achievement

Implementation of B During the third mission, we started lectures and exercises on financial
training statements and financial statement analysis. (total of 8 sessions)
B After this mission, we continued exercises on financial statement analysis in
the form of Zoom webinars. (total of 9 sessions)
B The exercises are aimed at strengthening the members’ capacity to fully
understand theories by having them calculate various financial indicators by
themselves.

Achievement B The WG members became able to understand how to read and analyze
financial statements, although they had difficulties in problem-solving
exercises at the beginning. But their capacity has gradually improved by
repeated exercise, thanks to their strong enthusiasm.

24
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG1-2:F&E™ an is 2nd rd 0
G1- &E g alysis 2" and 3" year plan (47) PNG POWER Ltd j?CA
* Financial and Economic
e A Future plan e
Second year B We will proceed to the next stage, i.e., economic and financial analyses for a

project.

B The analyses will focus on a specific investment project, and evaluate its
cost/benefit, profitability, and viability.

B The knowledge acquired in the first year is essential for understanding the
theory of project evaluation.

B We plan to have all of the WG members reach the level of conducting the
analyses by themselves, and to have at least one of them become a trainer.

B We do not expect that all of them will become trainers, because the objective
of the project is not only to develop trainers but also to provide additional
skills of economic and financial analysis for the professionals who
participated in the WG.

Third year B The nominated trainer will provide the same training for new WG members.
B Theoretically, he/she will follow the same procedure consisting of lectures
and exercises which he/she received in the first and second years.
B Texts and materials provided in the first and second years will also be used in
the third year of training.

25
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Ref WG1-1/1-2 Progress of activities

g LU T A/

Assess the current capacity of system planning for the transmission line. Completion -
Formulate Working Groups (WG) for (1) system planning and (2) financial and

Completion p_e'ri'Qd'

) : Completion -
economic analysis.

1.3 Condu<_:t tralnl_ng for trainer candidates on basis on system planning for the In progress 2024.2
transmission line.

1.4  Conduct training for trainer candidates on system simulation using tools such In progress 2024.2
as PSS/E.

1.5  Conduct training for trainer candidates on financial and economic analysis. In progress 2024.2

1.6  Develop the PPL Official Training Manual for system planning, system

simulation, and financial and economic analysis through considering In progress 2024.11
systematic human resource development.

1.7  Support trainers to conduct the training for the engineers based on the training

Not implemented 2024.6
manual.

1.8  Develop the PPL Official Operational Manual and Standard Operating
Procedure (SOP) for system planning, system simulation, financial and In progress 2024 11
economic analysis.

1.9 ,;\::eggltahe Least Cost Development Plan based on the operational manual Not implemented 2024.11

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG2-1: Transmission 15t year results Q)

v WG2-1 has been carrying out the following trainings.

PGPOWERLI i 5/

v' So far, consultant team trained PPL candidate trainer about basic contents of O/M
work and design concept for main transmission facility introducing exercise problem

v" On-line training is held about once a month and training
time is about 1.5 hours.

No.| Date | Contents

1

(o)

~J

|27

2022/09/01
On-line

2022/10/18
On-site

2022/10/20
On-site

2022/11/25
On-line

2022/12/20
On-line

2023/1/?
On-line

2023/2/?
On-site

*Maintenance Works for Overhead Transmission Line in Kansai TD
*Required Clearance between HV transmission lines
*Mapping of POM and RAMU grid on the Google Earth

*PPL member’s question and Answer
(e.g. The need for damper, How to use the compressor)

+Sagging design of conductors

*Basic Design Concepts for Transmission Tower and Foundation
(Rev)
*Exercises of tower design and foundation design

-Basis of Insutl)?tion IfDesignI p v" Not only meeting, consultant team grasped
Dxercl'S: p}:O kems e '°t" es'gr; current situation and issues through site survey
g g 1 _ _ _

(e e e ] and advised them on improvement point of O/M

(Under consiaeraiion work and repair method to ensure required quality
-Review of previous training contents and safety.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG2-1: Transmission 2" and 3" year plan

€ Continue the online training

Future Training Contents

(Under Consideration)

-Contlnuous basic design concept for other facility
*Detailed check point of O/M works

-Appropriate and effective asset management
*How to you new procured tools and instruments
*Review of previous contents

€ On-site training in Japan and PNG
Training Contents

Japan (Under consideration)

(2m) -Site survey to inspection/repair work site
PNG (Under consideration)

(31) -Carry out work procedure stated in previous

training and new formulated manual

Wil thal e INedhod of seuiding (ke nuintel of
SEDNIS slandard

e
e

&® Three types of manuals will be formulated
Outline of Contents

*Training manual of Patrol & Inspection Work for
transmission line facilities.

Training
W ERTET

= Training manual of Asset Management for
transmission line facilities

~/9 PG rnwm Ltd

""‘\

jica’

) Key points

It is necessary to prepare training manuals
in order to develop human resources who
can lead to realization of preventive
maintenance work and asset management.

by the

*Operational manual of Patrol & Inspection Work

Operational for transmission line facilities.

manual

*Operational manual of Asset Management for
transmission line facilities

It is necessary to develop sustainable and
high-quality preventive maintenance work
and asset management methods.

-Viewpoints and methods of Patrol & Inspection

Standard Work for transmission line facilities

Operating *Malfunction rank criteria for transmission line
Procedure(SOP REMIIIES
*Work flow for patrol and inspection work
*The method of using tools and measurement
| instruments

It is necessary to enrich the contents as
supplementary materials in the
Operational Manual.

| Iz, | res

i

Training Manual

gl

Standard Operating Procedure

28

Operational Manual

Lol R - s '
On site training in Japan
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




WG2-2: Substation & ET/E* 15t year results -
* Equipment Testing/Evaluation @ PNG POWER Ltd JlCA /

» Activity and training results in the 1st year

» The survey results in 1styear; m Contents

a) Human and Resource 2022/5 -« Baseline survey (questionnaires and interviews)

*Personnel Shortage for substation /23- * Confirmation of the issues of PPL and
maintenance 6/2 requirements from PPL
*Lack of know-how for preventive * Survey of maintenance status/system and
maintenance . operfation _of testing instruments, etc.
*Undeveloped asset management system B 20221 ; g:s';ft'fr:‘“:;fgf; fr:‘ ;:tessstvee:pment status of the
.SUbS:ation eqUipment is not considered as 0/6- * Introduction to Kansai TD's asset management
a system 10/21 system
b) Oréanization and way of working / . P»;oposals on gantry failure at Waigani substation
Undeveloped educational/training system isgsi;i?jiormer Sl 2= S G L
*|Inefficient operation of personnel and : , , .
testing instruments 2022/1 . 'Irechmqu?s and mte_rva! of patrol inspection
* Introduction of testing instruments
C)M 0/6- * Transformer abnormality diagnosis and lightning
«Lack of redundancy in the equipment Training  10/21 5 roster deterioration
Conﬁguration S 2022/1 -+ Operating and monitoring systems in Kansai TD
*Wide variety of equipment manufactures 2/15-  « Basis of predictive maintenance in Kansai TD
5 «|_ack of testing instruments 12/16 - Diagnosis of transformer internal abnormalities

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



» Our main activity in 2" and 3 year;
1)-1 Supply of materials for repair work.
1)-2 Training of simple repair work of

30

WG2-2: Substation 2" and 3 year plan

substation.

2) Training of Inspection, Maintenance and

Fault point search.

3) Assistance in creating manuals and

training materials.

4) Supporting for the development of asset
management system and data base.

» Images;
1) *Image of Insulation oil
performance evaluation

O Diagnosis from gas pattern

It can be roughly classified into five types.
{Mainly H2, Mainly CH4, Mainly C2H6, Mainly C2H4, Mainty C2H2)

Gae patiern exampls
wads XY

e OH L GaM B
Oxidative deterioration
of Insulating ol and
low-temperature
covarheating
phenomencn

Mainiy overheating
Mainly Discharge phenomenon

2)* Image of Inspection procedure 3)

Event

1)

2)

3)

4)

» Schedules;

T T
N

On-Line Y Training

5% Trip

mrn§>

Training 4 In Japan 4

6mﬁ§>

Coordinatio
with JICA

procurement Training
and provision of repair

Fact-finding
survey

Preparation of \ Provision

Education on Inspection,
Maintenance and so on
manuals and othegd|and foIIow>

Research o
the system

Support for system developmer>

Preparation
for training
to PPL staffs

~_

€y ercromerL i

7% Trip

Support
and follow )
training.

-/

* Image of DB systems of PPL.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



_ ¥ * Hnd rd ik
WG2-1/2-2 ET/E* 2" and 3™ year plan @PHEPIIWEIIM ji’CA’

* Equipment Testing/Evaluation

» Schedules;

> Ourmain activiy in ¢ and o vear, R TR

1) Provision of measuring instruments. [\ e —
. . . 4t Tri On-Line Y Training St Tri 6t Tri p—
2) Education on preventive maintenance Event "2 | Training{ In sapan | " P P Trip
and handling of measuring ! s T oot >
instruments. with JICA and provision
3) Preparation and provision of training 2) Education> Education on PM and handling> \
I on PM of measuring instruments Preparation Support
manuals, operating man_uals, SOP gnd preparation | supgort
spreadsheets for handling measuring 3) Preparation of \[Provision > to PPLstaffs” | training.
instruments manuals and othegs|and follow
» Images;
2 - 3
) o] 3
" image of measuring instsuiment * Image of document in on-line WG * Image of operational manual

(under coordination with JICA)
31
y Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Ref: WG2-1/2-2 Progress of activities (])PN& POWER Ltd jl’c; )

BN T Actiifies 1 0 D0 | sfanis ™

2.1 Assess the current capacity and technical, structural, and planning challenges of

maintenance for transmission line and substations are assessed and propose Completion -
measures for these challenges.

Completion period :'1!

2.2 Formulate 2 WGs for maintenance for (1) transmission line and (2) substations. Completion -

2.3 Conduct training for trainer candidates on planning of preventive maintenance

and asset management. In progress 2024.2
2.4 Cor_1duct training for trainer candidates on the implementation of preventive S reRT e 2024.2
maintenance and asset management.

2.5 Develop the PPL Official Training Manuals for maintenance for transmission line

and substations considering systematic human resource development. wiRiggIEss 2024.11
2.6 Support the trainers to conduct the training for the engineers based on the Not 2024.6
training manual. implemented '
2.7 Develop the PPL_Of_flCla! Operational Mz_anual and Standard Operating Procedure In progress 2024.11
(SOP) for transmission line and substations.
2.8 Support PPL to implement the maintenance of transmission line and substation In progress 2024 .11

based on the approved PPL Official Operational Manual and SOP.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG3: Protection 1t year results[1/2]

€79 PNG POWER Lud ji’c:’

As part of the first year's activities, interviews, questionnaires, and online training were
conducted.

In addition, the WG held discussions and collected the following information.

Discussion results Collected information (Basic)
el Bk o - Contemts .. T Tileot ] 5 i iContentsiianesay
*Identify organization and personnel Organizational chart National System Operation Management
2022 * Confirmation of protection relay setting workflow Single Line Diagram POM, RAMU, Gazelle
10.6~10.21 :Check s.imulatlion tool usage status Daily Status Daily Operation Log

Protection Relays _ ¥l Operational Fault Report Fault Report on 2021 - 2022

(Number of installations, protection scheme)
Training results Collected information (Protection Rela

L T T S e ) e N N T

2022 *Power System Overviev_v System Reviews Relay setting reviews in 2019 and 2012
9.14/9.26/11 2 Protection Relay OYEWleW List of Protection Relays List of relays on POM, RAMU and GAZELLE
18/12.7 » D!stance Relay Settfng Part 1 E Specification sheet  Manufacturer's specification sheets
"Distance Relay Setting Part 2 4 Setting Logic Protection setting logic for distance relay

E Protection Setting Advice Application form for relay settings

Based on the above, we have organized the items to be implemented in this
;3 project.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



34

WG3: Protection 15t year results[2/2]

-
o LT T
The items to be implemented in this project are organized as follows.

Issues identified based on collected materials Theme identified through |

interviews and discussions |

B Distance relay maloperation causes major power outage Protection Schemes

B Procedures and operational manuals need to be developed Fault Analysis study

‘B About distance relay setting '@ Simulation Tool

CT/VT standard and selection

a
|
n

B Setting method for branch transmission lines B Impedance calculation
B Establishment of fail-safe functions |
|

| B Establishment of protection coordination method Protection Coordination Method |

To resolve the above, training materials, operational manuals, and standard procedures
need to be developed.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



WG3: Protection 2" and 3" year plan

€79 PNG POWER Ltd j'i’c:)

As part of future implementation, we will continue to conduct online training for protection coordination.
In addition, we will develop protection relay setting methods, SOPs, and operational manuals through discussions.

| ITEMS | WG ACTIVITIES
. Training | Training Manual |
*Protection Relay Overview " Protection Re|ay | 1§ itk Bianmeniine:
iNni eImpedance Calculation . .
[Tral n Ing Ma n ual) *VT/CT standards, selection method Over\”ew
eTimer Coordination Diagram - Settlng methOd
- - Coordination Methods -
Training and
;Protection rela eting mefhéd Operatlonal Manual
1 sProtection coordination method .
[Operatlonal Manual] eImpedance Diagram *Protection Relay
- *Protection review plan Settings

. Discussion ' SOP e e
[Standard Operating :ﬁiﬂe::,ri:nzork i . *Protection Relay Settings '
PI’OCEd ure (SO P) ] sCreate Workflow Diagram i Fault Analysis StUdy
*Provide a description ‘ *Grid Connection Study

In addition to the above, a Training System will be established by WG4 and improve PPL's protection
35 | coordination capability.
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Ref: WG3/4 Progress of activities o
‘; PNG POWER Ltd J
WG3 Protection Coordination ‘) J|CA

mm

The current capacity and technical, structural, and planning challenges of protection

Completion period

coordination is assessed. The measures for these challenges are proposed. Completion -
3.2 WG for protection coordination is formulated. Completion "
3.3 ;I'rglnlng to improve capacity of protection coordination setting is implemented for candidate In progress 2024.2

rainers.
3.4 The training manual for protection coordination is formulated considering systematic human

resource development and the manuals is officially approved by PPL. In progress 2024.11
3.5 Based on the training manual, the training for the rest of engineers is implemented by Not

candidate trainers. implemented 2024.6
3.6 The operational manual and Standard operating Procedure (SOP) for protection coordination In progress 2024 .11

are formulated.

3.7 Based on the operational manual and SOP, PPL modifies the setting for the protection
coordination, and the manuals and SOP is officially approved by PPL. In progress 2024.11

WG4 Human Resource Development
m“m Completion period

The current system for human resource development is assessed and workable system is

proposed. Completion =

4 2 Sustainable system for human resource development is established. In progress 2024.2
36
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Overview of Training in JPN

e

*Implementation period : Jul - Aug. 2023
*Duration : 2weeks

*Location :
Schedule (Draft)

-Participants : Trainer candidates
Kansai and Okinawa (Plan)

€9 PreroweRL i p/

7.8

10

11

12
13
14

38

Mon

Tue

Wed

Thu

Fri
Sat,Sun

Mon

Tue

Wed

Thu
Fri
Sat

From PNG to Osaka

Orientation in JPN Inception report presentation

[Lecture] History of Japan's electric power

. [Inspection]154kV substation

[Lecture] Lecture by each WG [Inspection] Hydroelectric power plant

[Inspection] Transmission tower factory or

[Lecture] Lecture by each WG substation equipment factory

[Inspection] Power dispatch center [Inspection] Power dispatch center

Holiday
From Osaka to Okinawa Orientation for training facilities

[Practical] Inspection of Overhead and

[Lecture] Work safety measures Under ground transmission line

[Practical] Circuit breaker and Protection
coordination equipment inspection

[Lecture] Human resource development system
in Japan

Preparation of action plan materials Action plan presentation
Opinion exchange on future training From Okinawa to Kansai

From Osaka to PNG

Kansai
- Osaka

- Kyoto

- Kobe...

Hokkaido
8GW

9
4

East

Okinawa West

Naha “Tohoku

4 ~ 176w
Hokuriku _

Converter station
biw 50Hz and 60Hz

Clel
Chugoku .
Total: 1,200 MW :

126W ~ Tokyo

64GW

[ 4

!l

Kyushu "

196W
Okinawa

2GW
ol

*Due to the convenience of procedures such as issuing passports for traveling members, various adjustments
will be necessary from around May.

* Participants will be adjusted in the future.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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5. Closing Remarks by JICA representative



Annex6

——

jic

q’“”nwmm PNG Power Limited (PPL)

and

Japan International Cooperation Agency (JICA)

Agenda for the Second Joint Coordinating Committee
On Project for the Improvement of
Planning and Operation of Power System

Date 10:00AM~12:00PM 23 Feb 2023 (Thursday)

Venue Gateway Hotel

1. Opening Remarks by PPL representative
2. Change the Project Manager of PPL
3. Explanation of revised PDM

1) Outline of the Project
Agenda

2) Explanation of revised PDM
4. Explanation of 1st year activity results and activity plan for the 2nd and 3rd
years

5. Closing Remarks by JICA representative

PNG Side
Project Director Nehemaiah Naris
PNG Power e e
Project Manager Kevin Kautu
Working Group Members | 24 members

"R-L-Jmul Consolidated Holdings
Limited(KCH)
Department of National Planning & |
Monitoring (DNPM) (Observer)

Japan Side

Participants

JICA PNG Office

_Embassyof JAPANInPNG | ]
(Observer)

JICA Experts 12 members




Minutes of 3" JCC



Minutes of Meeting for Third Joint Coordinating Committee
on
the Project for the Improvement of Planning and Operation of Power System

With regard to the Annex 1 3.3) of the Record of Discussions signed on the 25" of
October 2021 between PNG Power Ltd (herein after referred to as “PPL”) and Japan
International Cooperation Agency (herein after referred to as “JICA”), Third Joint
Coordinating Committee was held on 27™ of February 2024 at Gateway Hotel from 9: 20
am — 11:00 am in Port Moresby.

In this meeting, JICA side and PPL side exchanged views for the smooth implementation
of the Project for the Improvement of Planning and Operation of Power System.

As a result of the discussions, both sides agreed on the matters referred to in the

document attached hereto Annex 1.

Port Moresby
27" Feb, 2024

‘ e B P 1z

Mr. Nehemaiah Naris Mr. Seiji Ueoka
Project Director Chief Advisor
j/ Acting Chief Executive Officer, PPL The Project for the Improvement of
Planning and Operation of Power
System
Witness Witness
- AR
Mr. Kevin Kautu Mr. [Tideuki Matsuoka
Project Manager, PPL Chief Representative,
JICA PNG Office

Annex 1 The Attached Document

Annex 2 Participants List of The Third JCC
Annex 3 JCC Agenda

Annex 4 JCC Material






Annex|1

1.

The Attached Document
Opening remarks
Mr. Simo Kaupa, General Manager transmission & distribution of PPL

On behalf of Mr. Naris, chairman of this meeting, I would like to make an opening
remark.

JICA has been a key partner in the energy sector and I wish to thank JICA for the
support provided to PPL thus far including this training. Training of Trainers is a
very critical part of the program to ensure PPL has adequately trained personnel’s in
system planning, transmission and substation, finance and economics to lead the
operations and decision making in PPL now and going into the future, so that when
you and I leave PPL, we leave with a peace of mind that there are equally capable
and experience people to carry out the task of delivering reliable and affordable
power supply to our people and customers. This training is significant project to
strengthen our core competencies and enable our employees to apply prompt
technical reasoning and improve our responsiveness to operations and maintenance
issues.

Mr. Satoshi Isono, Counsellor to Embassy of Japan in PNG

Japan committed to supporting to PNG at APEC in2019. In the power sector, in
addition to this project, JICA is also supporting a transmission line construction
project in Ramu. Although this project provides technical support that is invisible, it
is very important support for improving the quality of electricity in PNG.

Two or three years ago, there were many power outages, and it took a long time to
restore power supply in POM grid. But recently, the number of power outages seems
to have decreased, and I feel that recovery from outage is gradually improving. I
would like PPL to improve power quality continuously.

Confirmation of 3" year’s action plan.
Mr. Ueoka, Chief Advisor of the Project, and other advisors explained the 3™ year’s
action plan.

Discussions were held regarding how PPL would secure the budget to sustain the
effects of this project even after the project is completed, and whether the HRD
system created this time matched well with PPL’s existing HRD system.

The main discussions are as follows.

JICA: Securing the budget is very important to implement internal training as
planned. In order to secure the budget for training, it is necessary for PPL to approve
the manual as official. Make sure the procedure how to officially approve the manual
within PPL.



PPL: The manual will be approved within PPL properly and will become the official
manual in PPL.

JICA: It is good to hear that the HRD training system newly created through this
project. On the other hand, considering feasibility and securing budget for new
training system, good to check existing system and relation with existing procedure.
And it would be better if the new system fit and work well based upon good study
on the existing PPL’s system as much as possible.

PPL: We are consulting with relevant divisions to ensure a training system that works
well.

Embassy of Japan: How will the HRD system be applied not only to engineers at the
head office but also to engineers at branch offices?

PPL: Since the focus of this project is on engineers, not technicians, most of the
subjects are employees of the headquarters. However, although a few engineers, such
as those from the Lae, work at branch offices, we believe that this system will allow
for the transfer of skills. There are several working members at branch offices, and
we believe that this system will be able to transfer their skills to them. In addition,
the main purpose of the 3" year activity is for the trainers to properly transfer their
skills to the trainees under the check of JICA experts.

After the explanation and the discussion, all stakeholders agreed to carry this project
forward according to the plan.

Explanation of the 2" year’s progress

Mr. Ueoka and the leaders of each WG explained the 2" year’s activity progress and
WG members expressed their impressions about the 2™ year’s activities and their
expectations for future training.

WG 1-1 (Power system planning) Haidi’s comments about Japan training

Although the training in Japan was affected by typhoons, we were able to learn a lot
of things through the lectures and site visits both in Kansai and in Okinawa. In
addition, as WG1-1, we were able to learn how to use PSSE. It was a very helpful
training.

WG 1-2 (Economic and financial analysis) Cathy’s comments about online and on-
site training

During the online training, we had some trouble with communication due to network
problems. On the other hand, during the on-site training, we were able to proceed
with sufficient communication. I also like to thank JICA expert for his patience as
the training was rescheduled many times due to WG members’ unavailability.

I am very happy to have had the opportunity to learn about financial and economic
analysis. Finally, if possible, we would like to request additional(follow-up or
twining) training after the completion of this project.



WG 2-1 (Transmission line) Chris’s comments about using the materials and
equipment provided in this project

WG 2-1 received three types of materials and equipment. One is the laser range
finder which can be used to measure the distance between conductor and tree and
tower to tower. Ropes can be used to raise and lower components and parts onto
towers. These materials and equipment will be used to improve maintenance works.

WG 2-2 (Substation) Simon’s comments about using the test equipment provided in
this project

WG 2-2 received several test equipment such as DC Earth Fault Locator. By using
of the provided equipment, we can quickly find the accident point. These equipment
will be used to reduce down time by speeding up restoration work. We are very
grateful for the provision of test equipment.

All stakeholders confirmed the 2" year’s activity progress.

4. Closing remarks
Mr. Hideaki Matsuoka, Chief Representative of JICA PNG office

I am grateful for the continuous partnership between PPL and JICA Project team to
implement these project activities. Through this JCC today, we could identify the
activities in the second stage of this project have been successfully conducted in 2023
as scheduled. And I would like to thank you all for your efforts towards winding up
this project. I hope JICA continues our cooperation in PNG. And energy sector is one
of the most important sectors, which will significantly contribute to better the life of
people and economic growth of the country. And I have one request. This project is
very good, so I hope it will be promoted more through media such as newspapers and
television.

In addition to this TC project, JICA also provided loan finance for “Ramu
Transmission System Reinforcement Project” in Morobe Province. This is also a
highly important project. JICA would highly appreciate PPL to maintain its strong
leadership to complete this project in timely manner.

Thank you very much for your participation. JICA keeps our efforts working closely
with you all for the sake of people in PNG.

5. Participants of the Third JCC
Participants are shown in Annex-2.






Participants List of The Third JCC

Title

2024/2/21

j%g project for the lmprovement of Planning and Operation of Power System
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General Manager/
Transmission & Distribution

Senior Manager Program Office
Executive Manager government
Assistant Secreatry

Pmo Energy

Senior Programme Officer

Acting Aid Coordinator — Japan Desk

Development Advisor DNPM

Chief Representative Papua New Guinea
Office

Senjor Representative Papua New Guinea
ffice

Representative Papua New Guinea Office
Administration Officer

Counsel lor

Second secretary

Economic Assistant
General Manager /
Asset Management

Team Leader/
Asset Management Plannning

Asset Management
GIS data capture and planning supervisor

A/Manager Condition Monitoring &
Reliability Engineering

Senior Manager/
Asset Management

Manager /
Recruitment & Performance Management

Manager/
Transmission & Substation

Assistant Transmission Management Engineer

Team Leader/
Network Plannning

Special ist Engineer T&D
Bussiness Analyst

Project Planner Distribution

JICA Expert/ Chief Advisor/ System
Planning -

JICA Expert/ Financial and Economic
Analysis

JICA Expert/ Equipmenl Testing/
Evaluation

JICA Expert/ Human Resource Management/
Training Planning

JICA Expert/ Grid Technology/ Assistant/
BusIness Coordlnat|on

AfTiliated department ~ Name: Remark
PNG power Simo Kaupa
PNG power Kevin Kautu Project Manager
Kumul Consolidated Holdings Jethro Wala

Limited (KCH)

Department of National Planning &
Monitoring (DNPM)

Department of National Planning &
Monitoring (DNPM)

Department of National Planning &
Monitoring (DNPM)

Department of National Planning &
Monitoring (DNPM)

Department of National Planning &
Monitoring (DNPM)JICA expert

JICA PNG office
JICA PNG office
JICA PNG office
JICA PNG office
Embassy of JAPAN
Embassy of JAPAN
Embassy of JAPAN
PNG power
PNG power
PNG power
PNG powsr
PNG power
PNG power
PNG power
PNG power
PNG power
PNG power
PNG power

PNG power

Jeremiah Paua
Melissa Simon
Vesna Tomala
Jovita Simbiken
Katsuhiko Ohara
Hideaki Matsuoka
Takahiro Yokota
Go Abe

Alvin Mokavelaga
Satoshi Isono
Hidetomo Tanaka
Bathsheba Mald
Vera Lama

Cathy Kutkue
Esrom Passingan
Rawali Rawal
Simon Deveo
Andrew Kavanamur
Chris Luther

Ben Kaum

Haidi Wanya
Brian Inamo

Beda Kuglame

Michael Pasi

Kansai Transmission and DistributiqSeiji Ueoka

Kansai Transmission and
Distribution

(Ishiguro Associates)
Kansai Transmission and
Distribution

$eED Okinawa

Kansai Transmission and
DIstribution

Masayasu Ishiguro
Yuji Katsuki
Kiyohira Miyazatn

Hideaki Tagashira

Note







PNG Power Limited (PPL) D

(79 PNG POWER Lt leA)

and

Japan International Cooperation Agency (JICA)

Agenda for the Third Joint Coordinating Committee
On Project for the Improvement of
Planning and Operation of Power System

Date 9:00AM~11:00AM 27" Feb 2024 (Tuesday)

Venue Gateway Hotel

1. Opening Remarks

« Mr. Nehemaiah Naris, Acting Chief Executive Officer of PPL
+ Mr. Satoshi Isono, Counsellor to Embassy of Japan in PNG

2. Confirmation of 3™ year's action plan

v" Confirmation of 3rd year's trainer candidates and trainees
v" HRD system for engineers

v' Conducting workshops and seminar

3. Explanation of 2" year’s progress
Agenda v WG activity

® Training of Trainers

® Formulation of manuals

® HRD System for engineers
v' Training in Japan

v" Provision of materials and equipment

4. Closing Remarks

- Mr. Hideaki Matsuoka, Chief Representative of JICA PNG office




Participants

PNG Side

PNG Power

Project Director

Nehemaiah
Naris

Project Manager

Kevin K;utu

Working Group Members

Kumul Consolidated Holdings
Limited(KCH)

Department of National Planning &
Monitoring (DNPM) (Observer)

Japan Side

JICA PNG Office

Embassy of JAPAN in PNG
(Observer)

JICA Experts
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The Project for the Improvement of Planning

and Operation of Power System

Feb, 2024

Japan International Cooperation Agency
Kansal Transmission and Distribution, Inc.
NEWJEC Inc.

SeED Okinawa LLC

. ) Kansai Transmission and Distribution
SeED Oklnawa N E @J EC O Kansai Electric Power Group power with heart
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Opening Remarks
Confirmation of 3'd year’s action plan
Explanation of 2"d year’s progress

Closing Remarks

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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1. Opening Remarks
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2. Confirmation of 3 year’s action plan

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Narrative Summary of the Project @FN&PBWEBH{I j?(:A

ldeal image

(Within 3to 5 years | £ '@ The quality and reliability of
after the completion 30 electricity is improved.
of the project)
=
4 )

PPL can properly implement system planning
for the transmission line and maintenance for
ktransmission line and substation on its own.

What it should be
at the completion
of the project

Project
Purpose

=
fl.Capacity of system planning for the transmission line is \
" improved.
Outputs of §_ 2.Capacity of maintenance for transmission line and
this project E substations is improved.

3.Capacity of protection coordination is improved.
4.Sustainable system for human resource development is

\ established
—

Activities

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Overall Flow Chart of the Project Q)runpnwmlm ;L"CA)

2022 2023 2024
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JICA Expert trip

Planning Phase(1st year) Training Phase(2"d year) Training Phase (3" year)
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alls||za % 2 S
SI%|a 0 b
c @ a < =
oy S = =
3.Establishing = o © S
sustainable £ 22 £5 S O
= — = X -
framework for S c =% 2 5 g
Hurman 8 5% sl | = % || Proposal and approval of HRD | || £ >
= o = €
Resource 8§ 35 framework 5
D = 4=
Development N 3 S DI:
(HRD)
Dis P atch 1st 4 2nd 3 4t 5th 6th 7th gth
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Confirmation of PDM

Assess the current capacity of system planning for
the transmission line

Formulate Working Groups (WG) for (1) system
planning and (2) financial and economic analysis
Conduct training for trainer candidates on basis on
system planning for the transmission line

Conduct training for trainer candidates on system
simulation using tools such as PSS/E

Conduct training for trainer candidates on basis on
financial and economic analysis

Develop the PPL Official Training Manual for system
planning, system simulation, and financial and
economic analysis through considering systematic
human resource development

Support trainers to conduct the training for the
engineers based on the training manual

Develop the PPL Official Operational Manual and
Standard Operating Procedure (SOP) for system
planning, system simulation, financial and
economic analysis

Assess the Least Cost Development Plan based on
the operational manual and SOP

Achieved
Achieved

Achieved

Expected to achieve

Expected to achieve

Expected to achieve

Not started yet

Expected to achieve

Expected to achieve

The results of the baseline survey were explained at the 2nd JCC.
WG1-1 and 1-2 don’t change members, and have been
progressing WG activities.

Lectures on grid analysis, rules for grid operation, the impact of
the penetration of renewable energy, etc. were held three times:
once in Japan and twice online.

During the training in Japan, each WG1-1 member from PPL
actually operated the system analysis software PSS/E and run
simulations.

We held a total of 105 training sessions (including some
supplemental classes). Although participation in all sessions was
not possible for the trainees who have regular daily jobs, their
participation rate was very good, and they successfully graduated.
WG1-1 reconfirmed the draft training manual created so far
during the 5th trip and updated it to reflect the latest information
on PPL.

WG1-1 created a draft operational manual based on the lecture
materials from the training in Japan.

A two-day lecture was held to give the participants the ability to
understand and update the "PNG Least Cost Power Development
Plan" published by World Bank.

€79 PNG POWER Lt ifea/
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Confirmation of PDM

Assess the current capacity and technical, structural,
and planning challenges of maintenance for
transmission line and substations are assessed and
propose measures for these challenges

Formulate 2 WGs for maintenance for
transmission line and

(2) substations

Conduct training for trainer candidates on planning
of preventive maintenance and asset management
Conduct training for trainer candidates on the
implementation of preventive maintenance and

asset management

1)

Develop the PPL Official Training Manuals for
maintenance for transmission line and substations
considering systematic human resource
development

Support the trainers to conduct the training for the
engineers based on the training manual

Develop the PPL Official Manual and Standard
Operating Procedure (SOP) for transmission line
and substations

Support PPL to implement the maintenance of
transmission line and substation based on the
approved PPL Official Operational Manual and SOP

Achieved

Achieved

Achieved

Expected to achieve

Expected to achieve

Expected to achieve

Expected to achieve

Not started yet

such as basic design concepts of transmission and substation
facilities, appropriate maintenance methods, and long- and short-
term patrol and maintenance plans, are assessed to have improved
through online and on-site training.

WG2-1 and 2-2 don’t change initial members, and have been
progressing WG activities.

Lectured on preventive maintenance and asset management in
trainings and online trainings in Japan and PNG.

Lectured on preventive maintenance and asset management in
trainings and online trainings in Japan and PNG.

The fifth trip included training on the equipment and materials
provided.

A draft version of the manual, consisting of materials used for
classroom and hands-on training, will be completed by February.

Discussion on the selection of trainee candidates was held at the
5th round of the trip, and 6 candidates from WG2-1 and 4
candidates from WG2-2 were requested to be selected.

Based on the information collected in the first and second years, an
operations manual and SOP are being developed, and a draft
version is expected to be completed in February.

€79 PNGPOWER LD §

The WG members' awareness and knowledge of maintenance tasks,
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Confirmation of PDM

€79 PNG POWER Lt

Assess the current capacity and technical,
structural, and planning challenges of
protection coordination and propose the
measures for these challenges

Formulate WG for protection coordination

Conduct training to improve capacity of
protection  coordination  setting  for
candidate trainers

Develop the PPL Official Training Manual
for protection coordination considering
systematic human resource development
Support trainer candidates to conduct the
training for the rest of engineers based on
the PPL Official Training Manual

Develop the PPL Official Operational
Manual and Standard Operating Procedure
(SOP) for protection coordination.

Support PPL to modify the setting, for the
protection coordination based on the
operational manual and SOP

Achieved

Achieved

Achieved

Expected to achieve

Not started yet

Expected to achieve

Expected to achieve

e

The results of the baseline survey were explained at the JCC.

No personnel changes in WG3.

The practical training was conducted during the 5th trip. In the training in
Japan, Japanese technology was introduced, software used in relay setting
calculation was introduced, and lectures were given on fault analysis items
and analysis methods in power system. All technology transfer to C/P was
completed with the completion of practical training in the 5th trip.

Total of 8 training manuals have been developed until now. We are currently
waiting for feedback from C/P superiors.

The workflows were reviewed with the C/P and we prepared the three SOPs
(draft versions) and the relay setting operational manual. Currently, we are
waiting for feedback from C/P superiors.

Review the distance relay settling based on manuals that have been prepared.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Confirmation of PDM Q)ruspowmm jICA)

Activities in PDM Issues |
Assess the current system for human Achieved The results of the baseline survey were explained at the 2nd JCC. No
resource development
Develop the PPL Official system of Expected to achieve We prepared a draft of contents of human resource development manual No
human resource development for engineers, incorporating the needs of C/Ps.

10
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Main Activities for the Project (])pnarnwmlm j

In this project, we will mainly work on the following three components.

1. Training of trainers (TOT)

- This project adopts the TOT method as a method of capacity development. By adopting the TOT
method, we believe that technology can be continuously inherited, but it is necessary to make it an
efficient training plan because the trainer candidate is busy with daily work.

2. Formulation of manuals

-In this project, WG is set up for each achievement, and Training manual, Operational manual, and
Standard Operating Procedures(SOP) are prepared.

3. Establishment of a framework for systematic and
sustainable human resource development

- This project will establish a framework for human resource development tailored to local conditions,
while paying attention to the regional characteristics of PNG and the business environment in which

PPL is placed.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



1. Training of trainers (TOT)

€79 PNG POWER Lt HCA)
Trainer candidates list

WG1-1 Chf:\r.lie Enos S?mon Robert
Haidi Wanya Simon Deveo
Keith Kalama WG2-2 Brian Inamo

WG1-2 Beda Kuglame Terry Naipu
Cathy Kutkue Rawali Rawali
Chris Luther WG3 I\/I.elvin Angi
Ben Kaum Michael Akep

WG2-1 Deanne Kilamanu-
Naime

. 16 members will act as trainer candidates.
Esorom Passingan

12
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1. Training of trainers (TOT) @PNGPDWIB[M j?(:;)

Trainees list
David Mes

Roland Tabu WGE-1 Gerard Warvakai

WG1-1 Gideon Azongni Malcolm Lumaso
Michael Pasi Billy Ambotane
David Ngayam Kisso ltari
Belinda Amo Hitoro Timoli

WG1-2 Lilian Amu WG2-2 Benjamin Pupu
Lisoh Masu Gabriel Pilat
Samuel Saulep Iduhu Muduka
Janet Kukuma lan Domikar

we2-1 Jerry Sorulen W3 Jason Towo

21 members will attend the training as trainees.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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2. Formulation of manuals (])PNEPDWEB[M j?(:A

Submit the draft manual created during the second year's activities.
Explaining the contents of the manual at a workshop and the manual is
planned to be approved by PPL at 37 year.

Outline of workshops

OPurpose
The contents of the manual created this time will be explained to
members of departments related to it.

At the same time, opinions and requests for revisions will be heard.
OpDate: Around June 2024 (Next trip)

OAttendees(planned):PPL relevant departments
(For example: WG1-1 NSO and Business Development)

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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2. Formulation of manuals

Formulation schedule

2024
Feb Mar Apr May Jun Jul Aug Sep Oct

wn L

© ©

2 2 = 5
S o © < © -
9— (- =z c N -
< S © S S 5 =
§e

5 > 3 2 E 1) 2
c QU g o0 g O ©
O * o— o o— C * o= C >
= > > = > o) @
\ Q Q © Q ‘3 u
= o o' O o % Q.
& T = Q
o) o <C
> >

(Vp)] (Vp]

This time Next trip
(June or July)
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2. Submission of draft manuals R

/9 PNG POWER Ltd ji’c A/
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3. Establishing sustainable framework for HRD

w79 PNGPOWER Ll e A)

The draft of HRD System with manual and attachments are confirmed in this JCC

Main Decisions through Discussions with WG4 (Human Resource Development)

Magual & The draft of HRD Manual and a set of related documents were approved by WG4
Attachments & Appendix Training contents (Draft)
& The number of years of work experience is set at 5 years for assistant trainers and 7 years for
Operation trainers in order to acquire the necessary skills and confidence.
P & & Training should be conducted at least once a year to ensure the quality of trainers as a
Management condition for continuation of trainer certification.
J & The implementation of training will be monitored by utilizing Trainer Recording Ledger and
existing KPIs.
Approval & Procedures for approval of trainer certification
& & Procedures for implementation of training
Renewal & Update as needed

17
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Establishing sustainable framework for HRD

< Manual, Appendix, and KPI sheet (draft) >

18

/9 PNGPOWERLU  jjc A)

—_ Chocklist for Trainer Cardiicase POSITION TITLE: EXAMPLE y 2024 to D ber 2024 Performance Management Agreement
) istribution Planning
@ PNG POWER Ltd jICA" . - — NAME OF OFFICER: A INCUMBENT |Cistrioution Plznning DATE: 24-0ct-22|  REVIEW PERIOD: MNEXT DATE OF REVIEW:
" POSITION: |Engineer
Draft)
(brat) NETWORK SIGNATURE OF NAME OF HR REP AS SIGNATURE OF HR REP AS
— p—— BUSINESS UNIT MANAGER
Human | E— PLANNING MANAGER WITNESS WITNESS
Resource Tmm—— N 2023 KRA 2023 Key Performance Performance Below Target Ferformanee on Performance Exceeds Targets
Indicators and Measures Target
Deve lopment Appllcatlon _ Rating Scale=  40% 60% 80% 100% 110% 120% 130% 140% 150%
Form Trainer toDeliver [\ e . o times 1 time 5 times fe
Manual Training
N Each Out of
e - Total Score o
100-150
~The Project f| au
Planning and Opd Manual L i CheCk Sheet
Established As Draft ‘- . . . . |
on Feb. 2024 | For Tral ner | have discussed with my Manager and agreed with the performance targets (KPIs) set above.
femm—tmm— e Date ......................................................................... Date ............................
Employee Signature Manager Signature
KPI Form for Trainer
@ PNG POWER Ltd 2024- TRAINING CALENDAR FOR TRAINER CERTIFICATE
Course NETWORK PLANNING 2024
REGISTOR INFORMATION REGISTERED DATE NUMBER OF
NAME DIVISION SECTION POSISION DESCRIPTION CURRENT STATUS TRAINEE ASSISTANT TRAINER TRAINER TRAINING SESSION
1 EXAMPLE) Michael Jackson METWORK PLANMING & REMEW | NETWORK PLANNING Distribution Planning Engineer TRAINER 8-Sep-23 9-Aug-24 10-0ct-25 1 (DATE)
3
E - - .
: Trainer Recording Ledger for Engineer
g
9
10
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Establishing sustainable framework for HRD

<Flow of Trainer Certification (Cited from Manual 3.1.6)>

Flow Chart of Application to Become Trainer

Applicant

(Assistant trainer)

Trainer

General Manager

Training Manager

HR Manager

(DSubmit Application

A\ 4

(@Recommendation
trainer candidates

l

v
(®Assess for training

by checklist

v

®conduc

by Assistant trainer

ting Training

v

(®Assess performance
by checklist

v

(®Recommendation

v

(DApproval

A 4

(®Register as a trainer

€79 PNG POWER Lt ji’c )

(1) Candidates for trainer certification submit an application
form to general manager.

(2) General manager recommends the prospective trainer to
the incumbent trainer.

(3) The incumbent trainer reviews the application form and
confirms that the candidate meets the requirements for a
trainer.

(4) The incumbent trainer and the trainer candidate cooperate
and conduct the training.

(5) The incumbent trainer completes the checklist. The
incumbent trainer shall provide feedback on the evaluation
results to the trainer candidates.

(6) The incumbent trainer compiles the documents for the
approval process and recommends the candidate to
training manager

(7) Training manager reviews and approves the documents.

(8) HR manager records the results of the trainer certification.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Establishing sustainable framework for HRD

<Training Contents (draft) (Appendix of HRD Manual)>

€79 PaPoweR L i A)

WG2-1 Transmission Line) Contents
1 Introduction 1 Basic concept of Tower and Foundation design
2 Basic knowledge of power system planning 2 Basic concept of Conductor and Ground wire design, and method of calculating span sag
3 Concept of Power System Planning 3 Basic concept of Insulation design
4 Supply and Demand Planning 4 Outline of maintenance work for transmission facilities
5 Supply and Demand Control 5 Malfunction level criteria for transmission facilities
6 Frequency control in interconnection system 6 Method of patrol / inspection and repair / monitoring management for malfunctioned facilities
7 Asset Management System 7 Asset data management for transmission facilities
8 Influence and Challenges on Power Grid Operation of Renewable Energy 8 Planning of regular patrol / inspection work
9 Transmission Network Connection Manual
LU S3stemland|ySISITICOT/ A
11" Power System Analysis Using PSSE 1 Overview of substation facilities

2 Overview of substation work
3 Method of inspection and repair work

WG1-2 Economic & Financial Anal

1 Analysis of Financial Statements 4 Procedures for facilities failure detection
2 E_xerms_,es in Ana!y3|s of Flngnmal Statements 5 Planning of inspection
3 Financial Analysis for a Project 6 On methods for diagnosing abnormalities in substation facilities
4  Financial Analysis for a Project 7 Asset data management for substation facilities
5 Difference Between Project and Equity Internal Rate of Returns (IRRs)
6 Exercise of the Calculation of Project and Equity IRRs
7 Financial Analysis used by the Asian Development Bank (ADB)
8 Economic Analysis 1 Overview of Protection Relay
2 Distance Relay setting Part 1
3 Distance Relay setting Part 2
4 Differential Relay Setting
5 CT study
6 Under Ground Impedance Calculation
7 Overhead Impedance Calculation
20 8 Fault Analysis

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Establishing sustainable framework for HRD

€79 prcpoweR L e A)

(Draft)Ability Requirements for Trainer Certification System

-Each title is certified by meeting the requirements

 Practical work experience at least 7 years
_ - Experience of lecture
Trainer « Completion of a checklist(enthusiasm, leadership, etc.)
» Qualified assistant trainer

 Practical work experience at least 5 years

Assistant Trainer ° Taking a lecture |
« Passing the test(Well acquired the contents of the lecture)

* Qualified trainee

» Taking a lecture

Trainee * More than 2 years since working in PPL

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Establishing sustainable framework for HRD

Flow Chart of Trainer Certification System

(Requirement of each title and the steps to be a trainer)

[ JICA expert |

JICA expert

Trainer

Baseline

Survey

Move to Trainer

Assistant Trainer

Move to Assistant
Trainer

Trainee Baseline
Survey

1st Gen

Provide a training
*Online

-Hands-on

*In Japan

1St { 1**Gen
S Certificated |

as a trainer

2nd Gen

S Certificated |
as a trainer

€79 PG PoWER L e N

|| 3 Gen |

& Certificated
as a trainer

3 Gen

-Provide a training

- Evaluated the training

Provide a training
- Evaluated the training

| 29Gen |

- Provide a training
- Evaluated the training

L

15t Gen

Take a lecture

1t G
Pass a test en

nd
Pass a testl—z,G&|

|I 2nd Gen |
Take a lecture

39 Gen

Pass a test

|_|3 rdGenl

Take a lecture

|| 4t Gen |

Pass a test

|| 4th Gen |

Take a lecture

-Engineers can be a trainer passing a test and providing a training which is evaluated by a trainer.
- Trainers have to provide training at least one time a year to maintain their trainer certification.
-Only taking a lecture would be acceptable.

22
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Establishing sustainable framework for HRD , ,“\
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Each WG conducts trainings and certify trainers according this system.
We will make sure if this system works properly by checking items below.

<Check items>

. This system surely works to develop trainers.

ii.  This system effectively work to improve PPL engineer’s skill.
iii. Each attachment effectively works.

Iv. This system including any materials can be utilized by PPL.
v. This system works sustainably.

Through the check process, this system will be revised and established as the final
version in 3" year.

23
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Overall Flow Chart of the Project Q)runpnwmuu ;L"CA)
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Holding seminar

€79 PaPoweR L i A)

OPurpose
To make the results of this project widely known to international
developing partners.

ODate: Around October 2024 (8t trip)
OAttendees(planned): PEP Members *WB*ADB etc.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



For the continuation of the effects of this project @ PNG POWER Ld ji’c;)

« To ensure that PPL do not run out of
« 16 skilled trainers will instructors, we will confirm the status
be certified of PPL instructors and training plans at
meetings that include management.

Trainers

« Three PPL official

. « It is necessary to secure a budget so
manuals will be

Manuals that inspections can be carried out
formulated for each
WG based on the formulated manual.
U] cert|f|ce}t|_on « Based on the HRD manual, the delivery
HRD system and training . o . .
. of trainings and certification of trainers
system system for engineers

will be created. must be ongoing.

26
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3. Explanation of 2"d year’s progress
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Overall Flow Chart of the Project Q)runpnwmuu ;L"CA)
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JICA Expert trip
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2"d year activity results

€79 PaPoweR L i A)

Result of the 2" year activity

Issues

Training of We conducted online, Japan and on-site training,
trainers training for trainers as planned.

Remaining the training to use
materials and equipment which
will be provided this year

Formulation of [Each WG created three types (Training

It is necessary to make PPL staff
other than WG members known to

sustainable Two drafts of the trainer certification system and

framework for training system for engineers were created.
HRD

manuals Operational- SOP) of manual drafts.
the content.
o There is no issue so far. The draft
Establishing of the HRD will be tested for the

3rd year and then through scrutiny,
it will be established as the final

version.

29
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Impressions from online and on- site training @"““ POWER Ltd jICA)

WG1-2/3 Online and on-site training

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Overview of Training in JPN

-Implementation period : Jul - Aug. 2023 -Participants: Trainer candidates
Duration : 2weeks -Location : Kansai and Okinawa

Schedule

/) PNGPOWERLW e A)

1 From PNG to Tokyo
2 Mon From Tokyo to Kansai Orientation M
3 Tue WG activity Site visit @ Inagawa S/S % i:::? ., Hokkaido
. [WG1 - 3] Site visit @ Mitsubisi Electic - Kobe... ' a6w
N e HEE e [WG2] Site visit @ Noe Power office EaSt
5 Thu WG activity Preparation of presentation Okinawa West
6 Fri Site visit @ Keage Hydro power plant Site visist @ Kinkaku-ji % - Naha _ T?gv?lku
7.8 Sat,Sun Holiday Hokuriku
C Converter station 9GW
9 Mon Return home briefing Lectures about HR system & MG set M b/w 50Hz and 60Hz Chugoku
. . . . Total: 1,200 MW 126W Tokyo
10  Tue WG activity (online) WG activity (online) »
11 Wed WG activity (online) WG activity (online) Kyushu',
12 Thu WG activity WG activity %
Okinawa y

13 Fri Presentation Closing ceremony 26W f

- Although some of the training in Okinawa was conducted online due to the effects of the typhoon, the trainees

deepened their knowledge through on-site visits and various lectures.
31
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Results of Training in JPN

€79 PG PoWER L e N

Site visit Japanese facilities Lectures

*During the training in Japan, trainer candidates expanded their knowledge through visits to

properly maintained Japanese equipment to gain a sense of the importance of maintenance.
“In the lecture, we explained Okinawa Electric Power’s engineer training system etc..
Through the lectures, the trainers learned about methods for providing effective education.

32
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Results of Training in JPN 9

Scene from the final presentation

€y ercrowR L i n )

Applicable Findings

B Implement Three way Terminal Line Differential Scheme
B Auto Reclose function application for Transmission Lines
B Zero Sequence Impedance Calculation

B Simulator Model for Protection Relay Operation

B Training facility for protection relay testing

Example of presentation materials

Closing ceremony

*On the final day, the trainees gave presentations on what they had learned during
the training.

»
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Throughout the training, each trainee was highly motivated.

Thanks to this, despite some accidents such as bad weather, the
training was extremely effective.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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Impressions from training in JAPAN

WG1-1 Training in JAPAN

€79 PaPoweR L i A)
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Provision of materials and equipment in WG2

Purpose of Provision

€79 e PowER L i A)

» WG2 has been conducting training aimed at improving the maintenance capability of transmission lines and
substations. This time, materials and equipment that contribute to it were selected and provided to PPL.

List of items to be provided

DC Earth Fault Locator Laser Rangefinders

No. Name of goods Quantity | Delivery date
1 |Battery Tester 3 2023/11/15
5 Surge Arrester Leakage Current Measuring 1 in 7" travel

Instrument
3 Insulation Qil Acidity Tester (including 1 2023/11/15
consumables)
4 |Gas Leak Defectors 2 2023/11/15
5 |DC Earth Fault Locator 1 2023/11/15
6 |[Laser Rangefinders 2 2023/11/15
7 |Winch 2 In 7" travel
8 |Hydraulic Compressor 1 In 7" travel
9 [Scaffolding for power line inspection work 3 In 7% travel

10 [Cremona rope (200m/pc) 3 2023/11/15
11 [Single Pulley 9 2023/11/15
12 |Polyester Southern Cross Rope (200m/pc) 2 2023/11/15
13 |Oil Tester 1 2023/11/15
14 |Material used for training WG2 -2 — 2023/11/15

35
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Provision of materials and equipment in WG2

€79 PG PoWER L e N

Handover ceremony

» A handover ceremony to PPL was held on
November 16, 2023.

Training using materials and equipment

> In WG2, training was conducted using the materials and equipment actually provided from the 5 travel.
» We actually used it with WG members to improve their understanding of how to use it and how to judge the

results.
Training for Laser Rangefinders (WG2-1) Training for DC Earth Fault Locator (WG2-2) Training for Insulation Oil Acidity Tester (WG2-2)

36
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Impressions after using the materials and equipment(PPL) @ PNG POWER Ltd jICA)

WG2-1-WG2-2

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.
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4. Closing Remarks
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Minutes of Meeting for the Fourth Joint Coordination Committee

the Project for the Improvement of Planning and Operation of Power System

With regard to the Annex 1 3.3) of the Record of Discussions signed on the 25" of October
2021 between PNG Power Ltd (herein after referred to as “PPL”) and Japan International
Cooperation Agency (herein after referred to as “JICA”), Fourth Joint Coordination
Committee was held on 24th of October 2024 at Gateway Hotel from 13: 00 pm — 14:00

pm in Port Moresby.

In this meeting, the JICA side and the PPL side confirmed the outcomes of the Project
based on the activities of the Project Design Matrix (PDM).
As aresult of the discussions, both sides agreed on the matters referred to in the document

attached hereto Annex 1.

Project Director

Mr. Nehemaiah Naris
Acting/ Chief Executive Officer, PPL

Witness

Mr. Kevin Kautu
Project Manager, PPL

Annex 1 The Attached Document

Annex 2 Participants List of The Fourth JCC

Annex 3 JCC Agenda
Annex 4 JCC Material

Port Moresby
24™ October, 2024

) 1
> W R V.
Mr. Seiji Ueoka
Chief Advisor
The Project for the Improvement of

Planning and Operation of Power
System

Witness

’ 4““‘* {
al‘ff«\’;s‘} ;)
Mr. Hideaki Matsuoka

Chief Representative,
JICA PNG Office

|




Annexl1

1.

The Attached Document

Opening remarks

Mr. Kevin Kautu of PPL

This morning's program is incredibly exciting. This program is a three-year
initiative sponsored by JICA. This week, PNG Power approved the standard manual,
operational process, and regulations to be used for PNG Power operations,
maintenance, and network planning work. We require the expertise of public
utilities, as there are significant limitations in our power supply. Therefore, on behalf
of the company, I am very pleased with the support we have received.
JICA, the government, and all project participants have put in tremendous effort.
Last year, I visited Japan and participated in several sessions. These activities were
extremely beneficial and fulfilling. I am proud that we have been able to implement
this initiative.
Fifteen trainers out off 20 trainees have learned skilled technical areas, and through
these trainers, we will train the next generation engineers and financials and
economic specialist. Today, we acknowledge the training, and the excellent
equipment we have, along with our ability to operate it. I would like to express my
gratitude to the fifteen trainers. Please use what you have learned from this program
to benefit our organization. These efforts will undoubtedly bring positive changes to
our PNG Power as a whole.
Thank you all for your continuous support for PPL.

Report on three-year result

The advisors explained the result of the project and its outcomes, as well as the key
points for sustaining the HRD system. The advisors and PPL. members confirmed
that all activities of PDM have been completed through three years of activities.

All stakeholders confirmed the 3" year’s activity and agreed that all activities in
PDM have been completed.

PDM update & Action Plan to achieve overall goal.

The advisors explained on the update of the PDM and contents of draft action plans
needed to achieve the overall goal. And to maximize the results of this project in the
future, advisors recommended that the PPL. management team be actively involved
in human resource development and secure a budget to achieve the overall goal of
improving the quality and reliability of electricity.

All stakeholders agreed the update of the PDM and confirmed draft action plan and
recommendation from advisors.

4. Closing remarks




Ms. Vivienne Boloti, Administration Officer of JICA PNG office

Thank you all for your valuable contributions today. We have made significant
strides in our collaboration between PPL and the JICA Expert Team , with the
mission to improve PPL Operations. Our discussion has highlighted the progress
made over the past three years.

As our planning with PPL updates, actions can be developed with a crucial mission
in our overall goals for enhancing the planning and operation of the power system.
As we move forward, let's continue to focus on effective implementation and open
communication to ensure we achieve our objectives together.

By working together, we can achieve sustainable improvements and increase
electrification connectivity. Thank you for your dedication and hard work. Let's keep
the momentum going.

Participants of the Third JCC
Participants are shown in Annex-2.




Participants List of The Third JGC
The project for the Improvement of Planning and Operation of Power System

NO.

2024/10/24

Title

Affiliated departmont

Senior Manager Program Office

N

Project coordinator

[

Senior Manager Power System Engineering

Team Leader/
Network Plannning

rS

5|Budget specialist DEV partners
6|Bussiness Analyst
7|Economist
8 Assistant Transmission Management
Engineer
9 Team Leader/
Asset Management Plannning
1o|Manager/
Transmission & Substation
1 Assistant Transmission Management
Engineer

Senior Manager/
Asset Management

N

13(Specialist Engineer T&D
14|Specialist Engineer T&D
15|Protection

16|Protection

17 Manager/
Recruitment & Performance Management

18|Team Leader
19|Economic Assistant
20|Assistant secretary
21|JICA expert
22|Representative
23|Administration Officer

24|Assistant program officer

JICA Expert/ Chief Advisor/ System

2 Planning

12l

2

=3

Business Coordination

27|JICA Expert/ System Planning

2

o

JICA Expert/ System Planning

JICA Expert/ Financial and Economic

2 Analysis

w©

30|UICA Expert/Transmission |ine

3

JICA Expert/Transmission |ine

32|J1CA Expert/substation

JICA Expert/ Equipment Testing/

3 Evaluation

<D

34|JICA Expert/ Protection coordination

35|JICA Expert/ Protection coordination

JICA Expert/ Human Resource Management/

B Training Planning

>

JICA Expert/ Human Resource Management/

: Training Planning

~

JICA Expert/ Grid Technology/ Assistant/

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

PNG power

USAID-PEP

Embassy of JAPAN

Department of National Planning &
Monitoring (DNPM)JICA expert

Department of National Planning &
Monitoring (DNPM)JICA expert

JICA
JICA

JICA

Kansai Transmission and
Distribution

Kansai Transmission and
Distribution

Kansai Transmission and
Distribution

Kansai Transmission and
Distribution

Kansai Transmission
Distribution
(Ishiguro Associates)

Kansai Transmission and
Distribution

I~
=
[=%

Kansai Transmission and
Distribution

Newjec

Kansai Transmission and
Distribution

SeED Okinawa

SeED Okinawa

SeED Okinawa

SeED Okinawa

Name
Kevin Kautu
Michael Pasi

Benedicta Savage

Haidi Wanya

Belinoa Amo

Beda Kuglame

Lisoh Masu

Ben Kaum

Cathy Kutkue

Chris Luther

Esorom Passingan

Simon Deveo

Brian Inamo

Deanne K-Naime

Michael Akep
Melvin Angi
Andrew Kavanamur
Cheng Lee

Brandan Hakuo

Dan Leanda

Ohara Katsuhiko
Kengo Hayashi
Vivienne Boloti
Sylvister Naiyen
Seiji Ueoka
Hideaki Tagashira
kei Otsu

Taku Kimura
Masayasu Ishiguro
Tetsuro Hemmi
Soichiro Mizoguchi
Keiko Masuhara
Yasuharu Matsubara
Shogo Tobaru
Keisuke Tamashiro
Kiyohira Miyazato

Wataru Shima

Remark

Project Manager
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The Project for the Improvement of Planning

and Operation of Power System
Joint Coordinating Committee

October 2024

Japan International Cooperation Agency
Kansai Transmission and Distribution, Inc.
NEWJEC Inc.

SeED Okinawa LLC
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Agenda (79 PNG POWER Lt
1. Opening Remarks
2. Report on three-year result
3. PDM update & Action Plan to achieve overall goal
4. Closing Remarks
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Narrative Summary of the Project q) PNG POWER Ltd

Ideal image
(Within 3 to 5 years
after the completion

of the project)

The quality and reliability of
electricity is improved.

———

Overall
Goal

i
|

What it should be ‘3’ g PPL can properly implement system planning
at the completion o for the transmission line and maintenance for
of the project a transmission line and substation on its own.
=
| /1.Capacity of system planning for the transmission line is N\
a ! improved.
Outputs of 2 || 2.Capacity of maintenance for transmission line and
this project 5 substations is improved.
< 3.Capacity of protection coordination is improved.
4.Sustainable system for human resource development is

\_ established o
—

= Activities

Kansai Transmission and Distribution,Inc. / NEWJEC Inc./ SeED Okinawa LLC.
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Actions for the Project

(79 PNG POWER Lt

In this project, we worked on the following three contents.

1. Training of trainers (TOT)

* This project adopts the TOT method as a method of capacity development. By adopting the TOT

method, PPL engineers can continue to be trained by trainers trained by JICA experts after the
project is completed.

2. Formulation of manuals

* In this project, three manuals (Training manual, Operational manual, Standard Operating
Procedures(SOP) ) were formulated.

3. Establishment of a framework for systematic and sustainable human
resource development

- This project established a framework for human resource development that is in line with the actual
situation of PPL.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.

Result of Training of Trainer @me POWER Ltd

lThis project provided three training programs for the training of trainers.|
1. Online Training
-Lectures were given focusing on theory, etc. in each technical field
suitable for classroom lectures to improve the skills.
In cases when WG members were not available, the schedule was

flexibly rescheduled to increase the attendance rate on the WG
members.

2. Training in Japan Online Training
-The two-week training took place in Kansai and Okinawa.

In order to help WG members learn the importance of maintenance, the

program focused on inspections of facilities that have been maintained

and managed over a long period of time and how they are managed.

gxy

At 500kV substatio

S o

At Transmission line

At Training Center o
construction site Transmission au wisuwuuun,me. 7 1 vewew v+ weD Okinawa LLC



Result of Training of Trainer @pm; POWER Ltd

3-1. Training PNG (JICA Expert = WG members)

-In each WG, JICA experts provided training to WG members on practical
skills(analysis software and maintenance tools etc.) in addition to
classroom lectures.

3-2. Training PNG (WG members = PPL staffs)

‘The WG members served as trainers and conducted training for PPL
engineers, utilizing the skills they had acquired in the previous training
courses.

-Before training as trainers, the WG members reviewed the contents of the
Training Manual and actively checked with JICA experts on the
contents of the manual. This enabled them to further deepen their
understanding.

| *

7 .
— LeCture from WG members tO PPL englneers nission and Distribution Inc. / NEWJEC Inc. / SeED Okinawa LLC.

Result of Training of Trainer @ PNG POWER Ltd

As a result of various training programs, trainers with expertise were developed in each WG.
15 people were certified as trainers through this project.

Trainers List

(T S e
Charlie Enos Simon Robert
Network System planning R W (WG2-2] Simon Deveo

Brian Inamo
Terry Naipu
Rawali Rawali

Trainer

[WG1-2] Beda Kuglame

Substation Trainer

Economic & Financial
Analysis Trainer Cathy Kutkue Melvin Angi
Chris Luther Protection Trainer Michael Akep
(WG2-1] Ben Kaum

eSO RITEREET T Deanne Kilamanu-Naime
Esorom Passingan

-]
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Result of manual formulation Q)I‘HGI’IIWEIH!II

The results of the capacity assessment determined the content of each manual.
Type , Contents | Key points
» The opinions of the WG members were

also checked, and the necessary
content was included

« Textbooks used by PPL trainers to

Training manual . . .
9 engineers and technicians in the future

After understanding the existing rules of
PPL, the necessary internal rules were
established.

* A document that summarizes the overall
process, basic policies, rules, etc.

Operational manual

« A document that summarizes more

Standard Operating specific processes and precautions for
Procedure(SOP) work that is supposed to be used when

performing practical work in the field.

» Detailed information was also included
to assist in understanding the training
and operations manuals.

{ Workshop]
+The content of the manual was explained at a workshop attended by PPL staff other
than WG members, and opinions on improvements to the manual were also heard.

Finally, the manuals prepared by each WG were approved by the CEO and made official
PPL manuals.

T 9
‘- | Kansai Transmission and Distribution,Inc, / NEWJEC Inc. / SeED Okinawa LLC.
Result of manual formulation @I‘Hﬂ POWER Ltd
Approved manual list
| Tpe | Nariie of manual

Introduction of PPL
Concept of Power System Planning
Supply and demand planning for economic efficiency

Overview of substation equipment
Overview of substation work
Method of inspection and repair work

& = s =

Training Supply and Demand Control Training Procedure of facilities failure detection
Manual Frequency control in interconnection system YERVED Example of maintenance using measuring
[System Asset Management System instruments
PlarniE] Influence and Challenges on Power Grid Operation [5ubsts1in + On method for diagnosing abnormalities in
WG1-1 | ) with High Penetration of Renewable Energy Wé‘z_z substation facilities ) o
Oplvelgit‘:(;?al + Transmission Network Connection Manual Cis;jatl‘i?\iap:c?igigement fagsubstaGonac tes
» System analysis theory + Ar leakage cuurent testing of surge arrester
SOP + Power System Analysis Using PSS/E sop DC fault point detection
+ The Criteria of Power system facilities plan + Insulation oil test
Eg'::;? « Training Manual for Economic and Financial Analysis ‘ g::tgr;:sl .ree;'f?e'lgiéeft of Battery
| Syllabus + Economic and Financial Analysis Syllabus + Overview ofI ProtectionPRela}-/ =
] i I + Distance Relay setting Part art.
ODJ;tL(;TaI - Operational Manual (Maintenance) TM":'::;? + Diff. Relay set{ing .gc-r Stud/y
P raining . De_sign Concept for Transmission Facilities C{pmrcgl._,.: . Calcula!tion of Impedance (Overhead) « Fault
QI | Manual ° Maintenance and Asset Management o5 o - Analysis .
wG2-1 « Tools and Measurements WG3 Olplslratlor: + Protection Relay Setting Manual
" al Manua

SOP « Standard Operational Procedure(Patrol & Inspection)
= = — - + Relay Setting
SOP + Fault Analysis
+ Impedance Study

HRD
« HRD System Manual

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




Result of HRD System (Key points to work HRD System sustainably ) Q, PNG POWER Ltd

R QUALITY
@ MAINTAIN TRAINERS’ QUALITY: $
WE SET THE WAY TO MAINTAIN THE QUALITY SUSTAINABLY || S™Ag2" R0 RO
EVEN AFTER THIS PROJECT. uatmy | T T
- FOR TRAINER
TRAINERS PROVIDE A TRAINING AT LEAST ONCE A YEAR,
THEN HRGM APPROVES IT.(with KP| and Recording Ledger) / \

« FOR ENGINEER

APPLY WHAT ENGINEERS LEARNT TO THEIR DAILY WORK

UNDER SUPERVISOR'S CHECK

WE SET THE WAY
O MAINTAIN THE QUALITY

AFTER THIS PJ YEAR

PPL WILL REVIEW ABOVE THIS WAY EVERY YEAR TO SEE

IF IT WORKS

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.

Result of HRD System (KPI Form) Q)pﬂapnwmm

Trainers have to provide a training at least once a year to maintain their training certification.

/ —
POSITION TITLE: EXAMPLE Januy/ /’4.“."‘ Agresment
INCUMBENT [Distiibution Planning
NAME OF OFFICER: A DATE: = T d
POSITION: |Enginee: / / KEXT DATE OF REVIEW:
NETWORK
BUSINESS UNIT ETWO! MANAGER SIGNATURE OF OF HRRREP AS. SIONATURE OF HR REP AS
PLANNING MANAGER WITNESS WITNESS
N

Rating Scate=d 40% 60% 80%
Trainer to Deliver | L I
Atleast D tiren 3 yeai
Training

Fartormancs on

| 1o ’ 110% 120% 130% 4on 150%

Total Scors |

= hirrey 3tires =tres 5 times Brires
|- Each Out =
KPI Form for Trainer [ 100-150 o

Employee Gignature

Manager Gignature

2]
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Result of HRD System (Trainer Recording Ledger) Q)p"ﬁ POWER Ltd

Training Manager can figure out the condition of training conducted using this ledger.

@ P". ' ﬂ“!ﬂ ltd 2024 - TRAJNING CALENDAR FOR TRAINER CERTIFICATE
Course NETWORK PLANNING \ | 2024
REGBTOR BFORNATION REGISTERED DATE NUMBSR OF
nAE DIABION _ BECTION FOSISION DEECRIFTION CURRENT BTATUS TRAINEE ASSISTANT TRAINER TRANER TRANKNG S8 B1ON
Eerype Jeha Srah HETWOSE PLANN MG & RENESY | NETWEBW B_aliting Duttibut 24 Planning Enginea; TRAINER 8-Gep-23 Pebpgala 10-0eta25 H DAT{
: ASSISTANT TRAINER
' TEAMNEE
1 . . . I
| Trainer Recording Ledger for Engineer |
I

2025 2026 2027 2028 2029 2030 2031 2032 2033 2032 2035
NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF [ NUMBER OF | NumBEROF 1Tl NUMBER OF
TRAINING SESSION TRAINING SESSION TRAINMG SESSION TRAINING SESSION TRAINING SESSION TRAWNING SESSION TRANNG SESSION TRANNG SESSION TRAMING SESBION TRAINNG SESSION TRAINMNG SESSION

1 {BATE 1 I0ATE 1 ABATED 1 [DATEN 1 [DATE L DATE o DEPRIVEDDATTE | CERTFIEDATED 1 (DATE 1 (DATE} 1 (DATE

o | Kansai Transmission and Distribution Inc. / NEWJEC Inc. / SeED Okinawa LLC,

Confirmation of PDM
‘ActivitieSInPDM_______________________ | [oelolwione ]

[,/9 PNG POWER Ltd

Activity status

jRl| Assess the curent capacity of system planning for the Achieved The results of the baseline survey were explained at the 2nd JCC,

transmission line
Formulate Working Groups (WG) for (1} system planning and  Achieved Two WGs were formulated to carry out activities.
(2) financial and economic analysis

. . A . Achieved The training covered a wide range related to system planning. In the trainings, the
Conduct training for trainer candidates on basis on system M f devel G I d o 6ol ) S |
T s e e istory of development in Japan and measures to address various issu ere

explained.
Achieved WG members were asked to actually operate the PSS/E and a POM grid model

Conduct training for trainer candidates on system simulation

using tools such as PSS/E was created for the exercise. As a result of the training, WG members were able to

acquire basic skills in simulation using system analysis software.

Achieved A total of 50 training sessions in the PNG and cight-day intensive training in
Japan were conducted throughout the training program. In addition to this face-to-
face training, a total of 111 on-line training sessions were carried out ,

Conduct training for trainer candidates on basis on financial
and economic analysis

Achieved Training Manuals were developed and officially approved within PPL.
Develop the PPL Official Training Manual for system planning,
IBEM system simulation, and financial and economic analysis
through considering systematic human resource development
Achieved WG members gave lectures to PPL engineers using the training manual, Before
{2 Support trainers to conduct the training for the engineers based the training, WG members reviewed training content with JICA experts. The JICA
on the training manual experts also attended the lectures given by the trainer candidates to the PPL
engineers and advised them to improve the quality of the lectures.
. Achieved Operational Manual and SOP were developed and officially approved within PPL.
Develop the PPL Official Operational Manual and Standard
80 Operating Procedure (SOP) for system planning, system
simulation, financial and economic analysis
Achieved The WG members confirmed that the “Least Cost Development Plan” adequately

1-9 Assess the Least Cost Development Plan based on the

B ol L S OF plans the development of power sources based on demand assumptions and the

corresponding construction of transmission lines.



Confirmation of PDM

Activities in PDM
=M Assess the current capacity and technical, structural, Achieved
and planning challenges of maintenance for
transmission line and substations are assessed and
propose measures for these challenges

Formulate 2 WGs for maintenance for (1) transmission Achieved
line and

(2) substations

Conduct training for trainer candidates on planning of Achieved
preventive maintenance and asset management

Conduct training for trainer candidates on the Achieved
implementation of preventive maintenance and asset
management

<88 Develop the PPL Official Training Manuals for Achieved
maintenance for transmission line and substations
considering systematic human resource development

£SO Support the trainers to conduct the training for the Achieved
engineers based on the training manual
Develop the PPL Official Manual and Standard Achieved

Operating Procedure (SOP) for transmission line and

substations

Support PPL to implement the maintenance of Achieved
transmission line and substation based on the approved

PPL Official Operational Manual and SOP

Confirmation of PDM

PNG POWER Ltd

The WG members' awareness and knowledge of maintenance tasks, such as
basic design concepts of transmission and substation facilities, appropriate
maintenance methods, and long- and short-term patrol and maintenance
plans, are assessed to have improved through online and on-site training.

Two WGs were formulated to carry out activities.

Lectured on preventive maintenance and asset management in trainings and
online trainings in Japan and PNG.
Lectured on preventive maintenance and asset management in trainings and
online trainings in Japan and PNG.

Training Manuals were developed and officially approved within PPL.

The trainers used the training manual and conducted both theoretical and
practical training sessions. JICA experts reviewed the key points and
important aspects of the lecture content and provided additional support as
needed.

Operational Manual and SOP were developed and officially approved
within PPL.

The work flow and inspection criteria for preventive maintenance were
defined in the manual, and an internal system was established to
continuously implement periodic asset management and preventive

maintenance at PPL
Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.

€79 PNG POWER Ltd
ALLIVITY St tus

Activities in PDM
Assess the current capacity and technical, Achieved
structural, and planning chalienges of
protection coordination and propose the
measures for these challenges
Formulate WG for protection coordination Achieved
Conduct training to improve capacity of Achieved
protection coordination setting for candidate
trainers

Develop the PPL Official Training Manual for Achieved
protection coordination considering systematic

human resource development

Support trainer candidates to conduct the Achieved
training for the rest of engineers based on the

PPL Official Training Manual

Develop the PPL Official Operational Manual ~ Achieved
and Standard Operating Procedure (SOP) for
protection coordination.

Support PPL to modify the setting, for the
protection coordination based on the
operational manual and SOP

Achieved

The results of the baseline survey were explained at the JCC.

WG was formulated to carry out activities

The practical training was conducted during the 5th trip. In the training in Japan,
Japanese technology was introduced, software used in relay setting calculation was
introduced, and lectures were given on fault analysis items and analysis methods in
power system. All technology transfer to C/P was completed with the completion
of practical training in the 5th trip.

Total of 8 training manuals were developed and officially approved within PPL.

Training was provided by the trainer candidates. In addition, the trainees were two
engineers from the same NSO as the trainer candidates.

The workflows were reviewed with the C/P and we prepared the three SOPs and
the relay setting operational manual.

Based on the manuals prepared, the distance relay setting calculations for the POM
system were conducted. On the 7th trip (July 2024), the local setting values were
compared to the calculated values. Inappropriate setting values were modified to
the appropriate values in accordance with the manual.

Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



Confirmation of PDM @pﬂammm

Level of achievenient Activity status
CHB Assess the current system for human Achieved The results of the baseline survey were explained at the 2nd JCC.
resource development
2888 Develop the PPL Official system of Achieved We established a human resource development manual for engineers, incorporating
human resource development the needs of C/P s.

All activities have been achieved as planned
with the great cooperation of PPL!!

)
. Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.

@79 PG POWER L1

3. PDM update & Action Plan to achieve overall goal

|
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PDM update (79 PNG POWER Ltd

Overall Goal : The quality and reliability of electricity is improved.

We set five indicators as follows to achieve overall goal.

1. By 2029, 50% reduction of total blackouts in 3 main grids caused by inadequate maintenance of PPL's transmission,

substation, and protection coordination equipment compare to in 2021.
2-1 The 15 Year Power Development Plan is executed with necessary budget and physical work.
2-2 The number of faults resulting from the lack of maintenance and asset management decreases by 50% by 2029.
2-3 PPL can conduct review and protection coordination on 50% of the existing distance relays by 2029.
2-4 New engineers assigned to the relevant department receive training within one year and always

secure 10 trainers.

indicator 2-2;
“The number of faults resulting from the lack of maintenance and asset management

m decreases by 50% by 2029”
' Update

Formulation of the long-term maintenance plan with appropriate resources and its reliable
execution to reduce the number of faults resulting from the lack of maintenance and asset

management decreases by 50% by 2029.

| 19 ‘
- - Kansai Transmission and Distribution,Inc. / NEWJEC Inc./ SeED Okinawa LLC.

System Planning in PPL @mm‘mm

| 2-1. The 15 Year Power Development Plan is executed with necessary budget and physical work. |

There are two system planning document in PPL.

The 15 Year Power Development Plan Corporate Plan

@

Gy
Dalivaring for our nation

» The long-term plan is described. » The short- to mid-term plan (near three year

» The 15 Year Power Development Plan is to be plan) is described.
updated every two year. > Corporate Plan is updated annually.

[ 20
: Kansai Transmission and Distribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.



The 15 Year Power Development Plan @I’Nﬁ POWER Ltd

» There are two chapters focused on Transmission projects.

Table of contents of The 15 Year Power Development Plan

1, Executive Summary
2, Market Overview & Demand Forecast
3, Capital Expenditure Summary 2022 - 2036
4, Retail Network 2022 - 2036

[ 5. Transmission & Distribution 2022 - 2036 |
6. Generation 2022 - 2036
7. PNG Electrification Partnership

| 8. Priority Projects: 2022 - 2026
9, Off-Grid Power Program 2022 - 2036
10, Business Enabling Program 2022 - 2036
11, Legal & Regulatory
12, Reference Reports

| 21
G . Kansai Transmission and Distribution,Inc. / NEWJEC Inc./ SeED Okinawa LLC.
The 15 Year Power Development Plan @ PNG POWER Ltd
Transmission & Distribution: 2022-2036 (POM projects)
» There are 17 projects.
» The annual budget for each project is listed.
» The total investment for each year is listed in the bottom-most row of the table.
> Highlighted in the table below are the major technical projects
I ¥OM Proges iz Fnding | | | s | e | ams | um | 2o | mm | mA | me | | m | mm | o | ms [ o
FOM  New Gomore Subsiaton-20MVA A3 Cost i) o 8 @ o 5 ¢ 0 @ d ‘& o ¢ § o ‘¢
J0M  6BHVIe-14 it Gomore- Sk Sage ik 208 Cot{Fln] v ¢ 0 9 ™ ¢ o B ¢ & ¢ 0 o o 23
FOM  New Gerehu Subsation - OYA AP Cost ) ¢ ¢ 4 o o o o6 o ¢ & & 0 ¢ 0
M New Motk Sthyard -L0MVA i) Cost k] . 6 @0 o o o 6 9 o @ & 0 ¢ 0 9
POM 13 ne-Edevato B chYard Lk g G MEFP/AG Cost{FGHm) s o O 9 0o o 0 O 6 0 & 0 ¢ 0 @
FOM 1320V lne- R wich Yrd to Mol 3k Double it NFEAG Cost{PGn) ¥ ¢ @ o© o ¢ ¢ @9 ¢ ¥ 8 ¢ @ 0 B
FOM 11V lne-Molaa o Gerehu -Tom Sngle it ARG st @ ® 0 ® ¢ ¢ 0 & ¢ o & o o o
POM 660V Ine Diiotokanudi 2k Singe G NETR Cost{FGir] @ o % o 1 ¢ 0 @8 © & o © © o O
POM  New Mofukea Substion - SOMVA it ot |FGkr) ¥ ¢ W o o ¢ w© o o @ o 0 d o
POM  UpgradeBorokoSubstaton-30MVA " Cost ¥k 3 o o6 o o 0 6 o o 0O o 09 0o 0 0
POM UpgradeKonedobu Substaton J0HVA m ost{fckn) 3 o 0 o 0 0 4 0 0 0 0 0 0 0 O
POM UpgradeBomana ubstatn - IMIA m Cost{¥ikm) i 0 o0 o o o o 0 o0 0 o 0 0 0 O
POM N Brou Rver Sty m st o) 5 0 0 0 0 0 © 9o 0 0 o 0 0 9o O
POM New abbaia Substaton-SHNA " Cost{FGkn) ¢ 0o 0 o o 0o 0 0 W 0 o 0 0 0 O
MM UpgradeGerehuSeb WA " Cost i) ® ¢ 6 5 o 0 0 6 0 6 0 0 0 @0 ¢
POM 14V ne Naoro B o BA/SH -5tk Dowble Cri " Cost Pl O 0 O o I
) POM  J32/TBD K e - Bhto Maioua-195im Sige Crukt L Cost{Pitm) 6 0 6 0 0 0 0 o W 6 o 0 o o
[ - I MM Totaleost W 0 0 15 % 0 0 0 B 0 0 w0 0 0
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The 15 Year Power Development Plan Q)PNG POWER Ltd

PPL Priority projects: 2022-2026 (Transmission & Distribution - POM projects)

» There are 12 projects.
» These projects are excerpts from the 2022-2036 list.
» Highlighted in the table below are the major technical projects.

[“G0:: | Gozs | zozs | 2025 | 2026 |
Mew Germhu Subitation - GUOMVA AIFFP Cost (PGKm) o] a 2] [o]
Now Moltaka Switchyard -60MVA AlFFP Cost (PGKm) 10 o (] ] (o]
132KV line «Edevu to B Switch Yard « 10k Single Clrouit AIRFP/AG Cost (PGKmM) 19 a o o (]
232KV Hine - B dwiteh Yard to Meltaks -30km Double Clreult AIFFP/AG Cost (PGKm}) 56 (+) (o] 0 o
132KV line «Moltaks to Gorehu - Tion Shngle Clrewit AIFFP/AG Cost (PGKm) o o a 10 o
GGHEV llno - Dirig to Kanudl < 21k Single Circult AIFFP/PPL Cost (PGKm} 40 (o] [o] (o] )]
New Motukea Substation  S50MVA KCH Cost (PGKm} 30 [¢] a o o
Upgrada Boroko Substation -30MVA PPL Cost (PGKm) 3 o Q o [+]
Upgrade Konedobu Substation - 30MVA PPL Cost (PGKm) 3 o o o v}
Upgrade Bomana Substation - 30MVA PPL Cost (PGKm) 3 (4] [e] [o] 0
MNew Brown River Switchyard PPL Cost (PGKm) 5 [+] o o o
Upgrade Gerehu Sub - 60MVA PPL Cost (PGKm) 4] o [+] 5 4]
Total cost 217 o o 15 o

‘— 23 Kansai Transmission and Distribution Inc. / NEWJEC Inc. / SeED Okinawa LLC.

Planpned Transmission & Distribution projects

» There are 10 projects.

» These projects are excerpts from the PPL Priority projects: 2022-2026 list on “The 15 Year Power

Development Plan”.

» Highlighted in the table below are the major technical projects.
—mmm
New Gerehu Substation - 60MVA AIFFP Cost (PGKm) 0 0
New Moitaka Switchyard -60MVA AIFFP Cost (PGKm) 10 1] 0
132KV line -Edevu ta BR Switch Yard -10km Single Circuit AIFFP/AG Cost (PGKm) 19 0 0
132KV line - BR Switch Yard to Moitaka -30km Double Circuit AIFFP/AG Cost (PGKm) 56 0 0
132KV line -Moitaka to Gerehu -7km Single Circuit AIFFP/AG Cost (PGKm) (1] 0 0
66KV line -Dirio to Kanudi-21km Single Circuit AlFFP/PPL Cost (PGKm) 40 (1} 0
New Motukea Substation - SOMVA KCH Cost (PGKm) 30 ()} 0
Upgrade Boroko Substation -30MVA PPL Cost (PGKm) 3 0 0
Upgrade Konedobu Substation-30MVA PPL Cost (PGKm) 3 0 0
Upgrade Bormana Substation - 30MVA PPL Cost (PGKm} 3 0 0
New Brown River Switchyard PPL Cost (PGKm) 55 0 0
_Upgrade Gerehu Sub - 60MVA PPL Cost (PGKm) 0 0 0
Total cost 217 0 0

‘ 24 ‘
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Action Plan to achieve overall goal

@79 PNG POWER Lid

L2-1. The 15 Year Power Development Plan (15 PDP) is executed with necessary budget and physical work. ‘

» System planning, Budget and Physical work should be executed and checked periodically.
> System planning consists of long-term System plan “15PDP”, and short- to mid-term plan “Corporation plan”.

15PDP Budget Physical work Check and Action
plan

b o e -y

annually

Every two year ” Annually

1
Quarterly
I

Action Plan to achieve overall goal

IALOIOUL 1 ILHOTIIOOIG T WY L IOU LT G TS, £ 1Y

Approval of the project by PPL
+ Reflection of the project to 15 PDP every two year

+ Reflection of the project to the Corporation plan from 15 PDP

« Budget securement for the approved project
« Confirmation of budget execution quarterly

« Confirmation of physical work (construction progress)
« lIdentification of reasons for delays
« Implementation of countermeasures against delays

+ Budget modifications based on physical work status
+ Reflection of the current status onto Corporation Plan annually

* Reflection of the current status onto 15 PDP every two year

wrea LG,

Lysuew v wunw wna

€79 NG POWER Ltd

2-2. Formulation of the long-term maintenance plan with appropriate resources and its reliable execution to reduce the
number of faults resulting from the lack of maintenance and asset management decreases by 50% by 2029,

- Based on the operations manual created in this project, the long-
term maintenance plan will be formulated considering the budget.

- The progress of the long-term maintenance plan within the fiscal
year will be regularly reviewed to confirm the achievement status.

Actions (every year)

Remarks

Activity 1: Check the Long-tem
jmaintenance plan

If plan would not be formulated, ensure that
it is created.

Activity 2: Check the progress of planned
aintenance work

If planned maintenance work would not be
carried out, identify the reason for the non-
implementation of them.

Activity 3: Identify the underlying issues
(e.g., planned outages, budget, equipment,
manpower) and take corrective actions.

If issues would be found in Activity 1 and/or
Activity 2, Activity 3 will become necessary.

| Patrol Inspection Plan |

| Repair Plan |

Considering the budget
| Long-term maintenance plan
1

Maintenance work
(Patrol Inspection, Repair)

Maintenance workflow (outline)

Necessary resources (Assumption)

Manpower of

Patrol Inspection TL

24 Man-Day/2Z years
(181 Section X 4 Man)

(=]

Maintenance Work

Manpower of .
inspection for S/S 276 Man-Day/ 1 substation
As necessary
- Cutting Tree 8 Man-Day/ Span
. - Insulator replacement
Preventive

12 Man-Day/ 1 circuit (tension)

4 Man-Day/ 1 circuit (suspension)
- Repairing conductor

8 Man-Day/ 1 phase * span

Kansai Transmission and Dislribution,Inc. / NEWJEC Inc. / SeED Okinawa LLC.




Action Plan to achieve overall goal @mmm Ltd

| 2-3. PPL can conduct review and protection coordination on 50% of the existing distance relays by 2029. |

Achievement of Indicator 2-3 requires a protection coordination review plan and steady implementation. The
protection coordination review plan developed in this project will enable monitoring of progress in reviewing
distance relay settings. After the project is completed, distance relay settings will be reviewed based on the plan,
and the status of achievement will be confirmed by monitoring progress each year.

Protection Coordination Review Plan

Contents 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032
POM System (44 Distance Relays) ﬁ
IRAMU System(28 Distance Relays ) =
lle System (6 Distance Relays ) - )
Monitoring the progress W/ 7 v L/ W/ W v

Complite
protection
0 coordination
L00%,

Kansai Transmission and Distribution Inc. / NEWJEC Inc. / SeED Okinawa LLC.

Action Plan to achieve overall goal @mmm Ltd

2-4. New engineers assigned to the relevant department receive training within one year and always
secure 10 trainers.

15 Trainers and 17 Assistant Trainers are certified in this project.
This is an example when every 5WGs certifies at least one trainer every year.

<EXAMPLES znz‘f’;ﬂ’;zs. 2027 | 2028 | 2029

Trainer 15 20 25 30 35 40

= o

Assistant Trainer 17 o B Y 8 £

.
|

CHECK 1 : New engineers receive training within 1 year 7
J

NN
NS
SIS
NS

J
CHECK 2 : Always secure 10 trainers J

To make this system work sustainably, “KPI Form” and “Trainer Recording Ledger” shown previous slid will be utilized.

[=]
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Treatment of Certification in personnel transfers Q) PNG POWER Ltd

<Effective use of trainer certification(To secure always 10 trainers)>
If a trainer transfers to a different field, the certification in that field will be maintained as
long as the trainer meets the requirements for trainer status. If a trainer transfers to a
different field, he/she must obtain a new certification in that field if he/she wishes to become a

trainer in a different field. Therefore, by meeting requirements, a trainer can obtain multiple
trainer certifications.

- Y2024 Y2025 Y2026 Y2027 Y2028 Y2029 memo
Trans Trainer \ After transferring from transmission field to substation
i dian A | Maintain Certification of Transmisslon by meeting requirements g field, trainers can maintain the certification as long as
. meeting the requirements transmission trainer.
- Y2025 Y2026 Y2027 | v2028 memo

Sub
station

Trainer Trainers can obtain a certification as a substation trainer
* while they maintain a certification as transmission trainer

Trainers can obtain certificaﬂons in mu|tlp|e flelds by meeting the requnrernents 5 Gseflng s regpibemes,

| 29
d Kansai Transmission and Distribution Inc. / NEWJEC Inc, / SeED Okinawa LLC.

Recommendation Q) PNG POWER Ltd

In maximizing these results for the future, we recommend the following

To PPL management team

* In order to maximize the effectiveness of this project, it will be necessary to continue
human resource development. We would like management team to be actively
involved in human resource development.

* PPL will formulate a maintenance plan in the future in accordance with the manual.
To implement the maintenance, the firm budget for maintenance is essential.

[x]
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