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1. T

1.1 ATEOE R

NTT=a—F=7FE (LLF., PNG H) 1%, 2012 D F =— /L BHEFE & LABRBUE 2322 7E
PR C b 2007 AELAKE, AFal7e fR3E, FREEPICES &, EE GDP BEH1X 6~9% & H
R OTHEL AR THEEWEEREZHER LTS, ZHICEWENOE DEEIIS HIE KR
THIENRIAENTEY, RTFT =2 —F=TEHAH (PNG Power Limited, LA T [PPLJ )
ISR LT BT S 15 2MEEH ] (2012-2026) OFREIC L D &, [FHEORGEE B K O
B KB 1355513 2012 4E D 869GWh, 210MW 7> 55, 2026 4E12 1% 1,142GWh, 347TMW ~ & H#E 1
THRIARTH D, ZIUTKF L, PPL IXi%F E 278MW ORERH AR EEZ A L TV DH08, %
i DEML, AT T AOMEIZ LY | FEEOMASINIENTFEZ TE %S 200MW 2 &
HESNTEBY, ENTITEBENRENRENELTVD,

FRlZ, LA, &y UV hA—F V5 YENA T RHED 5 E -~ Bl H 1) T
DOHGEHCEN AT D T LRFEMRE LTI, 2012 F0 5 2026 F20 T TOEE
FN 7T4.3MW 205 104.8MW IZHIINT 5 & PRI TEY .20 5 LIENGE O NH 28 Lk
KOPGEHTTH D LA HOBBIEIIZHOWTIL, 37.9MW 725 66.8MW (254532 Fam L
Thd,

BUE, 7 2 ROBEBNAGEINIARLETH Y . BEIE L OREEMO SRS R L
TR DR RIC L A EENSHEE L TEBY, 2012 4EB LN 2013 4E (9 A £ T) DR FEHIEE
e[ 454%° (System Average Interruption Duration Index : SAIDI) @ HBMEHIZFhFh 18.2 B
M. 135Kl Lo TN D, T ARMORRKFEMTHD LA TIET 4 —EBARERMED
R STV D0 EFEIC X0 SR L TR Y . &EEN 2012 438 L1V 2013 4 (9
HET) HEEHTENF N 88.3 Hif], 36.6 BEEFEAE L TS, ELEMERZ O oD BEK A3 5
KD Jy i) 72458 b I L T 5,

ZOL ) IRPUCKRE L, HEIX. PPL A H B A CTKRIFEEMX O - & E D T
W5, EEEIE. ROED 2011 FIC [EECEMILIE - (18 FEMEMRE]  (FSHY) %%
L. ZAL5%MICHBIT 2P EHMRENFTETH EENHBFEO L E 2 —21T0, HE &2k
HIEBERMOILFFIHZRE L, EHIC LLOMEFHEDORRICE S, SRITAEES
WM 17 2k EMRILEE) (201348 H LIAE4) MBIfA S, LA T80 ik
(B9 DB M & O iR OSE - LN ER S ND TFETH D,

L L7 B, LA RO ORISR 2 /N2 R B E & & CRERFIC O
TIE, Bl &= A EEE O BIZnT 72 MEAORE & SEER OME, 720 Ik
FHAC AT T2 PERFH R OREN KD DRI H 5, HESNLHBGERE LT, EIRICH
L CEEHIENICERE ST « —BAREHOEFHIEA~OXIIG, 4tk OB SIS
LD OFBERMBENDH D, I 5T, EEMOBGELEHE TH D . HEFL OB IE,
BLEEMA BOILR, REBROBIEEIZOWTHXREM DML ER D D,

® SAIDI : A EEE 2 R4S L L TE ST RPN TEY ., UToER TR bND,
SAIDI= (RRBROFTFEZOEBREMOEGE) / (FEFROKREK)
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ZHOLIEEENG, N T =a—F =T HEUF LV ITBENT L. LA i kO O HE
WICBITAEEETLE LIEEIG Y AT LA EFHBETHIZODOY AT —T T ORE
SSANGIN %%ﬁ@%ﬁﬂ&ﬁ%ﬁ®gﬁﬁ%otoﬁﬁﬁi WHT Y s hOFTEME
WA gL, EANABICELZLEZHME L TCET D,

1.2 FAEEHR
RK7a v 7 MBI REINE - oL, BEESW ) |7 L5 EEMEELE
K0 EEIN DR, KR LA R OF ORISR A2 P OICEEE L, e ey
FOERFEZERY £, XNTF T a2 —F=TEHEREE L HEL, NRICOVWTEET
E)O

1.3 FAEM S
Tk K4 PrE
G KL JCANRT T = 2 —F =T HEHTE
BB - | RS BRA L NEP
At 2
A WA A=y 2 b
W (e 1 Eiy <= v JICA T T =a—F =7 HHHA
o 14T 2 o)1 EDE ICANRT T = a—X =T LR




NRIT Za—X=TEHVAMBME N~ AZ =TTV R/ET 0y = 7 bR E PR 5

= 4=
1.4 A& (GERITHE
TEBINE
A A #3E QICA) 1% A ERE QICA) & IBRE F L R Wi 7R 2
Bl 3t )| [ e | e A e
1 |2013/11/16| Sat Leave Tokyo for Port Moreshy Flying Overnight
2 |2013/11/17 | Sun PX055 (21:05 16NOV - 04:55 17NOV) Port Moreshy
+ Meeting with JICA Office
3 |2013/11/18 |Mon| - Courtesy call to Embassy of Japan Port Moreshy
+ Meeting with DNPM
+ Meeting with PPL
4 |2013/11/19| Tue | - Meeting with DPEnt Port Moreshy
+ Meeting with DPEne
+ Meeting with IPBC
5 |2013/11/20|Wed| + Meeting with ICCC Port Moresby
+ Meeting with PPL
+ Meeting with DEC
6 |2013/11/21| Thu| Meeting with PPL Port Moreshy
. | - Arranging Collected Data and Information
7 |2013/11/22] Fri | Meeting with ADB Port Moreshy
- Site survey on Boroko Substation
8 |2013/11/23) Sat| Arranging collected data and preparation of interview record Port Moresby
9 |2013/11/24| Sun| Leave Port Moresby for Lae PX104 Lae
+ Meeting with PPL Lae Branch Office
10 |2013/11/25 |Mon| + Meeting with Lae Chamber of Commerce Lae
+ Meeting with Taiheiyo Cement
- Site Survey on Milford Power Station
11 [2013/11/26| Tue | - Meeting with Lae Police Office  (Lae Metropolitan Commander and Morobe Provincial Commander) Lae
- Site Survey on Taraka Substation
- Site Survey on Yonki Toe of Dam (TOD) HPP
12 |2013/11/27 |Wed| - Site Survey on Ramu 1 HPP and Ramu Control Center Lae
- Site Survey on Erap Substation
« Arranging Collected Data « Selection of Monitoring
13 | 2013/11/28 | Thu Leave Lae for Madang CG1604 Madang points Lae
-Meeting with PPL Madan Office - Setting of Instruments and
14 |2013/11/29| Fri |-Site Survey on Madang Power Station and Meiro Substation Madamg | data Collection to Distribution Lae
- Site Survey on New Township at Vidar and Generation
15 |2013/11/30 | Sat Leave Madang U PO IEIEERT [ Port Moresby | * Site Survey on Baiune-1 & 2 Lae
- Arranging Collected Data
16 | 2013/12/1 | Sun| - Arranging Collected Data Port Moresby | * Arranging Collected Data Lae
+ Meeting with JICA Office ’
17 | 2013/12/2 |Mon| Pre-coordination Meeting for Workshop held by WB Port Moresby | - Site Survey on Nadzab and Erap Lae
18 | 2013/12/3 | Tue | - Workshop for Grid Code and Third Party Access Code by DPE and WB Port Moresby | - Data Collection at Milford Lae
19 | 2013/12/4 |Wed| - Meeting with PPL to collect information and data Port Moresby * Re-setting of Measuring . Lae
Instrument and Data Collection
20 | 2013/12/5 | Thu | + Workshop for National Electrification Roll Out Program by DPE and WB Port Moresby I.Dlijs?:?buct?(l)lscuon of Lae
21 | 2013/12/6 | Fri | - Internal Meeting of the survey team Port Moresby | - Hearing of Protection Lae
22 | 2013/12/7 | Sat | - Preparation of Records of Discussion (RD) Draft and Minutes of Meetings (MM) Draft Leave Lae for POM PX103 Port Moresby
23 | 2013/12/8 | Sun| - Preparation of RD Draft and MM Draft Port Moreshy
+ Discussion with PPL on RD Draft and MM Draft
24 | 2013/12/9 |Mon| - Television meeting with JICA HQ Port Moresby
+ Revising RD and MM
+ Discussion with DPEne on RD Draft and MM Draft
25 |2013/12/10 | Tue | | Revising RD and MM Port Moresby
26 |2013/12/11|Wed| - Discussion with (DNPM, DPEne, PPL) on RD Draft and MM Draft Port Moresby
27 |2013/12/12| Thu | + Signing on MM Port Moreshy
28 |2013/12/13| Fri | - Report to JICA Office Port Moreshy
29 |2013/12/14 | Sat Leave Port Moreshy for Tokyo (PX0054(14:00-19:55 14 DEC)
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1.5 *pALT7Et
1) Vv =7 MO

FEEETIE, v A X —7" T AERR & FBREE S D3R LA R D BTV D A3, PPL O N BRI 23 g
B/THDHZEND, ZoDWMAERBHI D7 L~V TEET 2 Z L IXREE S PRI D,
72, I~ AL —7 T AMERRIC ER A E X | RESI5RLIZHARI NI ﬂﬁi%ﬁmﬁtbfﬁ@
T 5,

2) Fuvx s MR

FEEE TIXM AN 2 M & SNTWDR, AHEMRELEELR, v =2 FOR, 1§
i KL O T BURN O FEfi il 2 B Lz LTl 7 v o= 7 M JONEE), SONFHE 2
WD, ZOB, ANTT ma—F =7 TE AMPRERICE Y PEBY ICFAT TS RVEEREZ
e, HOLRERREFT - AT Y 2— T ey MaatET 5,

3) LEXR

NTT Z2a—F=2T 1BV TEHZEM T2 LT RIGLOE SN REREE L L>TWVD,
Frio, LA 3R BERAMIRD 1 >Th 5, AHETII LA HELRBICHMI Y 2170, #i&
e uyes FVERPOWHS, BEIOSCTERITZHA LAND 2 L 24K# - R+ 5, 72,
TV MEBMUE, S vy T r Y= 7 b A 3E T D BRI BRI B AR N TS
B CE DM ARE L. BERZEXKR (R, BHED) 2RET L,

4) 7u Y= ~OERAH

AK7w =y O ENDRINCIT, AEESW ) |7 25EMRkE¥] . ADB, WB
ODFEELEHTFTHY . 7yl FOEBEHIZOWTILCIP ZTEHIETRETHE LB
UL CIP O¥EBE - BN HONWTH TELHLETHIET 5, £/, RN T — X I3 EHA— ME
LAE— (POM) IZIRELTHDHT=H, POM KL A TOTr Y = MNEBIOT ~ 7 % BEIC
T 5,

5) FFT—ZIZHOW\WT (BEOFHEOHMEEIZ >V TTEEH)

NTT Z2a—K=7 TREANRT—ZRHEVEHINTELT, ARIZONTY 2011 4F
(P REER LI b DD, TOEFE/RIEITEY, KoT, AT —F 2B AT — 212>
WTEREIZIE U CLREES 2B OO R NA T 4 = b DTy F=RA A b2 ATFT D,

Fo, BEORELEOEHLRT D L OICHEET D,
6) 7y =7 DOEBIRIOIEE

ADB. WB D17, BIfE., T4 2K EFRDOFES (IPBC Efi) . #LLER% (WAFI (BE) )
Tuavel MREBINTEY, TOESZEREL, LEIISCTTr Yo7 MK EE S,
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7) ~ X AZEBT HFE

~Z UL T AREO B THDHIZD, LA T E DR O DICHMHEZ1T o 2N, ~ &
V=S AEOT 7 AR R CITIR BN DA, v A rTib Y 7 MEEIO—E
WZED DAL, ICANRT T =2 —F =T HEA e +olcthsEd sz &,
8) HAMY Y —2ADMHmE

KB TIZ, BARBOY Y —2ARREKKTH D720, FHERT - AT I, AAMY V—2fE
BDBENS SRR L, MRS REE & HWr S DB/, TO0HEDay R—x v b &

PRI 52 LT, Tuy =2 P L—LAZERT D, BEICKY, Tu Y= FRARERICERIC
ERTLRMAERST L O T vy =l N7 L—L%EKRT D,

9) FAEHIT

RK7wy =y TR, Bl . BEE &0 ) 3G EE W~ Lk T 5 et 72
AWl (Fr 7 A7 7u—F)  HEPIOREREE O RREMED L b 2581213, JICA R
T =a—X =T HEAT L g - RETT D,
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2. NRFT = 2a—F =7 EDOWHHR

2.1 t=RFOI
2.1.1 Bk

(1) BOBOREL 7Y 2

19 HACOR R FEFZORER, 1828 4F =2 —F =7 BE I HEI L, 1848 I a4 T v
RO, 1884 HFIZIFH A A —x v« 2 X 2 L—LIk, t17w7m%Tﬁtuﬂ L Ea
TVT R EEGATEIE 0% RA Y M0 A XU ADNES L, EO%MEIE 1901 21
XU RNBIMN LImA—RA T U TSR S -,

1M4EW%®M*ﬁﬁﬁﬁ%’FKVﬁW%?6& KA Y= 2 —F =7 Th o7z B0 REILE

I, EEEEICEL VA=A N T U T ORERIGHEE 2o T2,

1949 4E, Z]”‘—X 7 U TIEREEE EALRE 2 T HEALICHEA L C IR T =a—F=7] & L.
WEIIA T o HH=a—F =7 (EEERD (1949 4 - 1962 ) & 727z,

1961 AT U HIXEOWEEH 2 T T HRME & U THN 2RO, A RRUTHMRH LTS
7o (T TG, 1963 HE-BIfE) | EEIC LW ERBEZR T, A RRU TGS T4 T
YUY YMETRS T,

1964 -, ERBURHIOREN T, 54 45345, 1968 45, HIRBUM 2 [0l H O3ZEET, 84 47034
B, AR, EMEEDBEIL & 7r o7, 19714 BYRBURAS, [ERE, [EHk, EER &2, 197244, 5
3 Bl HIRBURIRZE T 100 403 Y58, ZOEET, A 7V - V< LPENBUEZ B LT,

197549 H 16 A, MO R TH—A M Z U T OEENREA S, NTT =a—F =T FEIF S
EWVWSEAEZRT, XV =2 —F=TM[E| & LTHMY L, 2 E TOHRBUNES D ES
L0 WRER~ A L V= VIS EAT O T & 72 < SERIRTIRNL 2 Bl Uiz 72 2. 042 & LT
[F—7 ] LTI, BHEZIRWBETHLEZ OBZED TRy, @E (50 ¥74L) I2HED
H AR M TVnN D,

1976 4E. P& CEBEDNHRET S A R TIE L Tnv5d ASEAN BIRE#HICA 7 — " —
ELTHIZMUL, 1981 F\TITF R A 7 — N —DHIfL 25T D,

1986 “F-0> ASEAN RS CHM 7 ¥ 7 s EE A IEXUTME 2 HEE L CoARE, BIfEE Mm%
FHELTWER, RN T =a—F=T RNHET V7 TR & 25 ASEAN 5 BT ERN BRI 1346
ERTH D,

BSESHETEN 4?91@!1(ﬁfiiUﬁN12ﬁﬁI)T%éo%@%%mﬁﬁb\ﬁﬁﬁE
DOHERIL, HESHBOREICHEVITE IS, TOMBEIL. B BIEZ~A 7L - X0
BRATT %,

ITEATOR Th 5 EMIT, maiEE%, B 1 m M RBIc sk ahns, ML, aHoHt
B VIR E DM T 5

2007 4F 6 A5 7 HICT TREZEMTh IR, SoERERY (NA) BREOBAIL, ¥
~ VEMHPE LS, FiBEEZ R E S, 2011 4-8 A, 4 ALY U TR — L THKEEF ThH -

0 i . ¢ 35 ¢ 7 hitp:/fja.wikipedia.org/wiki/



NRIT Za—X=TEHVAMBME N~ AZ =TTV R/ET 0y = 7 bR E PR 5

7oV~ VEMHOARERIZ, B & — o 55BN HH L T, ARERSHY (PNC) OA4=—/VK
MEMITEE S, B Th o7 PNG SO T <5 i AEIEAHICEH T L. A =— VNE»HE LT,
2011 4F 12 H . B@E s 4 =— L giRH 7 ek 2 2EE Lk, Y~ L EHEOER 2R,
V=Ll A== AT RO BN IER B CTHD 2 L ETEL TWDEA, EEAICERTFE L THEHE
LTWDDIFA=—VEHETHY | S, [TBIHEEIC DWW TH A =— VEHMED T THEE L T\ 5,

2012 A 7 HICHRBRENTOIL, A=— VEMANTEZBE O 5 N\RERSH (PNC) 2 HEKHEE
wHERT, 201248 H, A=— VEMHPEDOEFENZH O 2 S CERICHRI L,

(2) Butf

FHBRL. EHITH D, 21218 T, 2EEZ 99 O/NEEKIZT b, 22 FEITMoRELE L
T, BEIZL > TEREIND, INAROFEN 2GS LCESFAIL. EBEREICROZ2VRY . BE)
AN Y5ZINDFF & 70 D, L 5 4,

22 DINBURBH Y . 20 DINE 12D AIRK (Bougainville) & HHBHIX THERK Z LTV 5,

F 7=, BRI X - T, MSouthern Hifi, @Momase #1135k (Morobe, Madang, East Sepik, West
Sepik). (®Highlands Hiifilk, Dlslands Hilik> 4 SOk (Region) (25773 TW 5,

1. Central 12. New Ireland N B
o
2. Chimbu (Simbu)  13. Northern . 9 - Da, .
] - - - h-\-\l "
3. Eastern Highlands 14. Bougainville 19 Hﬁf'h\____ 12
4. East New Britain  15. Southern Highlands | & iﬂ' Ny
5. East Sepik 16. Western Province 2 e - -_Jg_.'}“ o
: | 247y f=a o, B P
6. Enga 17. Western Highlands (¢ ?,'_ AL —— 143y
7. Gulf 18. West New Britain i6
8. Madang 19. West Sepik - i 4
9. Manus 20. National Capital e " 1:'-'3'?_ Qg o
. A %
10. Milne Bay 21. Hela i 10
11. Morobe 22. Jiwaka - -

"% G
-

Source: Wikipedia Website
2-1 X5

2.1.2 R

1975 AN DM BRI, PFEZEIT 4C (=77 Copra, 22—k —Coffee, = =7 Cocoa. i Copper) &
STV, a—b—F i, 1990 FERICTIEo0NH Y . KEREEZ T, BT O&ERE
LR O B B R R O ZERMCHES B oL AR LTS,

2003 4ELURIZ 7 7 ARRE 2 R L TRV | $HIT 2007 4ELAM D GDP &1L 6%LL L& 72> TWnvd
(K 2-228) . IMFIZXkbE, 2011 %0 GDP X 127 KA TH Y, —AY47=0 D GDP 1z h=2
AL 1,900 FLTh Y | RSB OB L% 2000/KHETH 5, 2011 2T VT HRBEITHN AR LTEE

1R o v ¢ 35 ¢ 7 hitp:/fja.wikipedia.org/wiki/
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BHZE DL, 1 H2 FARMCTELTAREILIM HTALHEINTEY, BROKERE 5D T
%o A 27 LERIT 2007 FELLRT 3%LL T &K > 7273, 2008 FELUKEIE 6% % HE 2 D i\ wKHE L 7Zp o Ty
% (X 2-32M1) .

TRWEIE B D UGB XL EPE &L « FEPLFEPE AL DOYEPE - ks L5 NEFH 7R KU e 2 Bk L Clia P 2
LV G I, AR R, A O R OBUFIC K 2 MBI & i & B R - TR AL
TE STV, 2011 4B 205 0.35Kina/USD 7> 5 0.45Kina/USD (2 E5- L7z (X 2-4 BR) . £
7o, PAAFEMERE R CIER RV TCRELS R T LRHEMICEI L D72 L, ABEEHNFIZRKE N,

2014 N D LNG (AL RSRH A) ORg3AERE - BT 2 FETHY . Zhic kv Hig
HRREREZETABITHZ ENTRERIND,

Per cent (LHS) Per cent (RHS)

2 -30
1999 2001 2003 2005 2007 2009 2011 2013

B Non-Mining (RHS) EEEMining RHS) ——Total GDP (LHS)
Source: Department of Treasury

2-2 GDP RE= (1999-2013)

Dollar per Kina Dollar per Kina

0.60 0.60
‘\

0.54 f ! "| 0.54
: '| AUS Dollar per Kina

048 | : .‘ 0.48
I

042 | " 0.42

I

036 | 0.36

US Dollar per Kina
Source: Department of Treasury 080 .80
Jun-07 Jun-09 Jun-11 Jun-13
23 AV T7LH Source: Bank of PNG

X 2-4 ZHEEL—|
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2.1.3 PLT 3R

2002 FERE S OEHEE 15 B K0 5 6 7 EILL EZ S ERBBI N D TR, T T =a—F=7
FRFIZ L > THZEITEE R TH 5, BAL 3 f B 134 (35.9%). il (21.0%). #7 (14.7%) TH 5.
EF T, EEEHITVWTNLREETHIZD, EENSRE-ORETHE I TS,

PO TENIE TR LN DIEE Y . R T 1992 I 2 BRLA L7 FURIC R T L C& 7=, AP
B, AEEN RO REDoTHIL, 1988 FITEF LT — 7 v BV EOMSLET O 720 KEH O
U3 DERERIZEEEH->TND,

JFM (& 42 T8 )v) &R A (HE 38 77 m3) &4EpE LT\ 5, Highlands region @ Southern
Highlands /1, Western Highlands JNC/A:pE - JLBE L, A— ME L A E—OHKAL - IR £ TEDHI
TL 2B TH D, FRHICRKIRT A OFICNFR, Jrjifiax b @ik T o, 2008 425 A 22 HIZ
3. RN T ma—FX=TEFEZ 7V« B—ENEHED LT D HADR HAGMAR EDOFEESE L
DO THALKIEA A (LNG) THOBEFICHT COEALGENRY b &z, HEENISLKIKA
ANEAF Lo T D, TAMFEBRT UL, FRIEERE 630 5 k&) KB LNG 77 o b
ERDRIARLTH D, SHROAEFEIZONTUI 0 EMO B LB ONTND EFSbILTn5,

SEIEIRTIL, BERERABEI o TEMT 281 Q15 b, R =7 1.6%) . 8 (75
ko) o 4 (65 b, R =T 26%) BNEHITH S,

2.1.4 #HE=EE

(YPNE
2011 R TN ESBHE (B4 R) I2XD &, AN T727 TATHY , HilE 2000 4 Ofk
AN H 519 5 A5 208 J7 ANHEII L TUv2, 2000 £4-~2011 4= O RIS INRIL 2.8%TH Y |
1990 £E~2000 4 D FEHERENMN R 31% L VK TF LTV 5,
AR I C L 0 & F &% T, 43%I1ENFE Highlands M, 25%7% Momase Hifi, 18%73
Southern #il5, 14%7° Islands #ilskTdH 5, F7=. NP R 2D & Morobe 23 & & A A 23%< . 64.7
TN (9.2%) THD,

(2) R
SRARRIECHRSNTHY | ATXY TR, NTTRRERD Y | EBHODBRIENFE
T5, ZTRERMLT, FbEMICDESD,

(3) =#
EED 95%LL E3F U X MEFET, FBIRliFu—~r - h VU v o7 —TF U #He, SE#HE.
FOMTHERINTWD,

4) k%

120 W o ¢ 35 ¢ 7 hitp:/fja.wikipedia.org/wiki/
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REFSLAEERBENZL . N OORBERKRELEEE /7 V— 7 HIZ L D0 REL HN L
U7ZLEDBEFE LTV D, FRICERTTE ClIi G DRk 2 RO T ER L7z Ax DL BREREIZH
V., HASMCH D E ML AL N (RIEBERIR) ICFEELTEBY, & v Ay NEERIZEL DR
MEFE LTS, LIFEOFEEE LTIE, AU, Uo7 0, HEFRS L, ZZXHEOBIENDS, 1)
K, W—T v v WS, VA TFEOREIIRE TEIRIZ Do TEY | KR, 7V A+
ARA — A —EORIIRIRFTZ IR N 282 H 5,

BRI — T ¥ v 7 HONREITRIIEEIC L DTN L, 2O X I BRIMBEI A—TIE T[T
Tv] ERHEN TV D, T ADIVTEREEEETH D2, —RENTITERD 72\ W A5 2 IR U
BT NV—T %2 L, HPOMA DO FEIERKIZ AL, LREOF vV AZHFH > TWDH 7 —
ANZN, TAINVOIATOREE LTI “T vz - A7 ($8) 7 HoRBEAND Z &
MO, IBRAEE S0 EPLLIZD LARWRY  ZRoORBAEHA SN Z &3l &
CETHLEMRELZ AN E LIIITRERTH 5,

AKREOXNFHIL TH D LA HIZCB T HIELRWIZLLTO LBV TH D,

a.  RBAOTEFEEE ORI

TN~ TFH 72280 (K 40km) OFRFRERRIZT A7 7L MigE S TW A0, @5
T2ORy FR—AREL L SEL TS,
b. D FEERK TOILIE
TN~ TP 7 22 EE IR TRIERC T — v v 7 DR LT D, RIS, LA DN S
3km~10km [ElDt& R A v R sEEEE L T B U O [ O8I TIZFER IR Th 5.
c. TR
BRI ZHENTWAAE ATV, TATETH T ADALOHEENRD S, JLIRLHH
1%, “Main Market” f13¥T. " Town Area” 4T3 T 5,
d. TN TOILRIRE
BRZE, AV, O»o72< b, HERL L
e. JEAEICET RN
AV HE—F T a FIRTAOBHNICERMHFEERT S — AT = 03H0, X2l
TFAIZRL, BABETH - THEZEALTVWDIRKEEEA L FORAARZ v 7 2 473
BHIHEL T D, NI BAAEANRER RS Y, 2O ) 7T Z a2 L Wb
NTWD, EREPAN DR T VT 2 R E R EMRDHER CTE AT AN LA TTNICH 5,
f. A7uv=s MERERE COREmIZONT
MIROMR & KR RFSME L, fEREFTICITE S 720, BEIS U T= A a— |
Hilj%z P P LIRS 2+ 20072 3EE RV b o L Hrand, 2d, LA HHE
LU T, JCA NEETEH 7 u Y=y bBEBERT EIIEMTETH Y, LI
EOWEIL R,

2.2 HhEELRE
2.2.1 [E+ -« Hipp

NRIT =2a—F=T 347 =2TMIB L, ca—F=TBRES LRV TR VAT —

10
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NetlES, 7 RITAT 1 #E, X bl A =7 8 1 iR OFTHRY SE> TV 5 BBiEZR T
&5, EIEFEE 1,300 kmiZ 72V | JREN O 12 £, A v T L OESE) B HIT 1,200km,
HE 160 FEE TIAAY . FMEICA—A N U T, MY 0 ® U E CEEICET S, B LmEE
452,860km* TH 5,

=2 —F =7 B 3,000m 225 4,500m oA~ —7 Uk L OA—x2 v« 2Z 2 L—[Lfk
Lo TWD, I@mlEX Y ¢ b~V Al (BEE 4509m)  FREISEWRABESNH 5, &L LM\L
TRV RRICE DN TR, BE 2 E 7 T A ZFHA TRIDBIEN 5, BT S5O, WIS
VATENRFEE L TWD, B, —a—T VT UEREIIKLETH D, HIEMIZIZWL 0%@7 L—
NERT A=Y TINET D720, HELE®T S,

2.2.2 KfE

RNTT 22— =T ORAEL, O EHH & R EBRE | E10E e A LTI
BL. L 2A—r ORBTERERSML 2> TV 5, FMIRME 12 A~4 A) L% (6 A~11
A) D2 KBIEN D,

THIRIRIT 1208 U TH < WEREHIIE 24~35°C, FJRHIIE 14~28CRETH 5, FRIEMN
Bid, Hilslc L v 1,200mm~9,000mm & K& < B s,

FEE T O H BIRKEIXXK 2-5 (2R T LB ThH D,

900 (mm)

800

700 ——

600 — "

500 —— M SRRl

[m iy ML VASSS, o
400 — 0%

[ E==FH

oZJh

300 ——

200
100

1A 2H 3R

HH# : hitp//worldclimateguide co uk/climateguides/papuanewguinea/

B 2-5 EEHTHOARFHEAKE

Fle. 7nv=l b A FTHD LA THOHRPESRIE L FHRKEITIR2-10LBY THY ., 4

11
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H~10 HOBKERMOH L0 &% < MO & il L TRl 2R3 L T s,

#2-1 VATHOAMBEHRIE L FYEKE

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Year
&8
?}é";l 27.6 27.7 27.4 26.9 26.4 25.6 25.0 25.0 25.5 26.1 26.9 27.0 26.4
BTNK% 275 236 317 396 389 420 507 535 437 408 320 340 | 4,581
mm

Hidh - Worldclimate website

12
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2.3 EFBARHBERBIVZzXVE—k 7 ¥ —DME
2.3.1 [EZFBA%EGE

(1) £ = > 2050

2009 4 11 H

Rlcm g 72 EiE% ] % Goal & LT, %7z 12030 #F Tz
NGOG, VX — « HH - NROHEFIPEKR

& DORE

FHARBA %S & — B ARG

7 & ERRRELR

BRI FRRC PIREME & KUEZSE)

FEREY, SUBR, sk B

MRS, A &R
FRZ, BIBIRTIL 2050 AEE TIT

FCTHIT TN D

(2) BHZFEHRIE T
FREFRERERA R E X T, T T =2 —X =T EHEAT
I BH 6 B RS BB 2010-2030 4= (Development Strategic Plan
2010-2030, DSP) % (2010 /=3 A . DNPM 7.%) HiE L7z,
[X] 2-6 | BHAS B O SR % R T,

ZOWT, [TRCOFENMFETE 5, DO FEAME
TZANX—DOWIREZ T D ENTE DL BT, ko
BHEBEEW T+ RENNRESN, BEIND Z &)
ZEZF HEE L LTI, 2030 4 £ T2 70% L EOFRE L O
RTOFEFHEEEOE N, FEHARME T V—r D3
NFX—JRIZT 7 EATELEIICTDHELTWND,

Fo K2-7TIRTEOICDSP 2 TTAZLiIcky., A
% 20 4E[#C GDP % 4.5 % (CE¥IEE R 8.6%) (ZHICd FH
Th b,

13

|2 2050 42 F TOEF BHENG#H STV 5 lvision 2050 NAFR ST,
PGN 723 [l P15
T, LLFDO 7 50FEICHOWVWTOE Y g Bl 53TV A,

E High quality of Life
D GDP growth mn cmplnyment,
C interventions (eg, land,

B partnerships, incentives,

A rate, fiscal and monetary)

[ TCThHE
S A R I =

100%DFExELT D Z & & [RGB & — RG] @

E rformance (eg, rapid

==

Bector policies & micro

ion, health, t £}

3

4?

Public policies (eg, public-private

international relations)

ﬂ

Economic policies (eg, exchange

Source : PNG DSP
2-6  PNG DSP DS AHE#A 7
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Kyl

20000

B0000 — With PNG D5P

70000 Without PNG DSP
80000

50000
Million Kina
40000
30000
20000
10000
J» g e Sl SO S SRS RS S [T I IS T e ) i ) B = S L
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
Average annual growth Total growth from 2010-2030
Without PNG DSP With PNG Without PNG DSP With
nsp PNG DSP
GNI 2.6% 8.4% | 70% 446%)
GDP 2.6% 5.4%, TO% 44 8%

Source : PNG DSP
X 2-7 PNG DSP 75 GNI 3 X' GDP IZ RIS+ E TR

I, TOJREN L L TBUFIZEL T O 10 OREFEIEE B 2 % E L TR0 . P BB

(MidiumTerm Development Plan : MTDP) (233 TR BIERIZ DWW CTASIEIE D 72D DIE K, #
BEEAE, RO WNNCBENEBME - DAL T T4 5D A 7 7 OB ENKE S, 4. &M
BLOK L7 2 —FOFEMBABTEBREST D L1225,

1)
2)
3)
4)
5)
6)
7)
8)
9)

R IR HEGRE % [B1ER. (PRAEC) : Southern Highlands, parts of Enga, Gulf and Central provinces
[E|5E[E G Western, South Highlands and Sandaun provinces

FRL[E] AR : Central, Milne Bay, Oro and Morobe

Madang-Baiyer-Karamui-Gulf [F]E§ : Madang, Simbu, Gulf and Western Highlands
Morobe-Madang [}

Enga-Sepiks [F]/E} : Enga and East & West Sepik Provinces

South Coast [F]J§ : East New Britain and West New Britain

Momase [HIJEF : Madang, East Sepik and West Sepik provinces

Solomons [AIJES : Autonomous Region of Bougainville

10) Free Zone [FI[EE : Manus, New Ireland, East and West Sepik provinces

2.3.2 T XRILX— - BEBHBOR

(1) BF =3 ¥ —ER

EF T /X —BR (National Energy Policy) 132006457 IZRE Sz b DR AKXTH 543, 2013
12 H BLE3 S O = 3L ¥ —E %K ONational Energy Policy, @ Renewable Energy Policy, @ Rural
Electrification Policy 2 f =% /L ¥ —%4 (DPE) ICL VW RELHFTHD, WTIhd K77 MIsEmL
THEY, BREENODa A MELTH Y, 2014EICITEKRESNIRBLTH D, BB, HBHED2
> (Renewable & Rural Electrification) [ZWBODO A48 %5211 T\ 5,

FREF RV —BGE (20064E5H) ICHBIFTWAE Y a UBXOEBEIZIUTOLEEBY THH,

EVayv

R THRENR = RV —8 7 Z—IC X D AETEYGE & B rl e 72 [E 5B %

14
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B &
TARNF—EROFT AL ERTAEICEAL 2L, £ L THilRtES FEE, BE . BLD
OBAFIEEN R L TR A F—EREBAF LT, BEHTE, FEARMBETHY, D=
) CEREICRPS LN & 2R 2

B, ERTRAF—ERM AR E LTI, Al - TADRENEN2305 /3L L, 397TBCM & 72
S TW5 (20054E85 7)) 1Eh, KORT ¥ v LRISGW E B ETH D Z ERBREN TV D,

X H\Z, HE T L X—1%  (Geothermal Energy Association: GEA) 13/37 7 =2 —X =7 O Hi
RT U L A21.92TWhE RS - TRV | FERIERIHFIH=85% & L CRtHE 35 & ki 71 Tik
204GWHHY L 72 %,

:m%%%&r 7UMVTﬂOﬁ%ﬁ%ELTW5ﬁ$ﬂ%I*W¥M(mﬁ\ﬂﬁ\ﬂfﬁv
2) LD EFRAEEFLICED TN ZEE LTV,

(2) EIPEFEBUR
B FE BRI 51112010-20304 (DSP) Z DEZFE HAEDEBIZ T, A= /¥ —% (DPE) 23
PEZEBUR  (Electricity Industry Policy (EIP)) #3242 L., 20114F11A ICBUM/RR &z, F7=, ZOEIP
DO IFEHFEES & L CHE 1S B SEMC (Electricity Management Committee) DXL H A K Z A 732011
FI0H TR S, 201212 H I a vz, Z B K IEDPE, % BIXZDNPM, DOTre, IPBC,
POMCCI(Chamber Commerce Industry)) THER S, F55)s (Secretariat) |XDPEIZ{E DTz, 72E3,
ETCOENTuT 7 b (RIEMPRET 7Y =7 NOREKHINZONTSH) IZEMCIZT Hhvd
EMBHEAT BN (EMCOZENZ W TIEER) |
EIPIZBUN O LLF OEIEHY B AR I BGHTe 72 DI RRE STz,
BV —ERORMIZBIT LT 7 B ADYE
VLS SR S AR
BT & > TRERE MmOl
BT OBIHI OPHHAIILL T ORI DL S 11D,
PPL Ofitis— U 7 (BRI R B (2002 4E) T PPL 2NEE L CUW-ACEMED S 10km
EN) LIS T 10MW BLF OB S AR5 5 E A,
= F R EMG IS (Third party producer) 7 PPL ~&EMAG3 5 2 & @FFr], PPL 23 IPP
(MSZFEFEHEE) LN E/HES.
10MW LA D& AR &2 FF O R AFREFE~O H 72— B 2424t Dl
FR 252 0 7256 = H&E8 (Third party) 23B1ARIIC 10MW BLEDOTEEE IZE DG T 572912
PPL ODEHMRICT 72 AT 25 Z L OFFA]
BRI L D PPL fiifa = U AL (M5 k7 &) ToOFRE, /e BLEMEICTT oK
=G
EPNHE— B TOBMED) TR E > AT L OFIH,
MNTEE ) PESEMHR & L C ICCC 1% (2002) (C RS &gl S-S g &% B4 (ICCC)
DYRHRAN TS & BLXEHER L OPPL OFE DG E S BT 2 ik LEEE2 AT 5,
F 72, ICCC % PPL IZBH¥ 2 LRRINZSAMIRE R 36 LUV PPL & LD BB 2 AH ~ DR
A DR EEIT D,

15
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7272 L. ICCCITE ) DOEAAIBIHNZ R U TILERAE I 2372 2D PPLIZZGEL T2y, =
FREBE B A L A TS O R OBLE) S | EIPICH UV TDPEZ HA A HIRERS & 5 2 & 2 iE
L7z, ZD7=, DPEIZ= R /X —FD N BHA201446,7H £ TIZHEDLI6A N HTT4IZHERT 5
ZELELTWVD (HEERA L N—ZEIPPLLB IV VL= T HTFETHDHLEDZ L THD) |

(3) EEHE B DRE

EIP B W TEAEHEES (EMC) OFENILUTOmBY HEEN TN

EIP o S Bk

EZFEEFHEORE & EFREPITERS (NEC) B~

FE X E( LR E IS & | Hilltt &%t (Community Service Obligations: CSOs) DL~
BY oy BRI X BB SR O B BT

Blb7 Ty MIxT 5185 (Tr vl F~OREREENLORS 2 ET) 1L DAL
ARE 7 e A DR

HGBU, Ea#EE 0BT m Y= s b oM

TEIZI 1T D PPP O ORERR & NEC ~DIES

PPP MER S NT=¥if, PPPIEB LA KT A NZht > - Tt =BT 2 /7

AL, B ALEDEROLERRSLMHEICHEEG L TWD Z & DR

B LEO=—XEZ D OB KB FrE IR T v Y =7 NOMR L HS AL AT
INGE S/

EMEEFTEICE TV 5 CSOs DR & CSOs EH D RS V. B OO NG E
DD ENTETHEEEA L TNDH I &, b NIBUF D CSOs (2T % R — & —BEUR
EEELE LTS Z L &R

w7 v 7 FOFEMIEEFBOAEK & EILTLFEDOAFLATR

g AL Fofot < 45 FE & Central Supply and Tenders Board (CSTB) D /L—/LiZft-> C CSOs FDHE
k& 7mny =7 M TH2REEDRA 7 Y —=7

BN ARER G S, T L TCETORE FLFE LWEA. BRI —7 VNOIT 7 A N—5D
BT AT OB % 5

HA LY — TR — R AR T D720, ey =y NEROWH ) &R

T MEFEHA4 (Electricity Trust Fund: ETF) & 2 B9 % B

EFBOR BAE DM BT 2 B0 & it L OE AT ~ORE

WHREXOETOMFITEBIT 25 OHE & NE7R5FA

W5 COHGEIR O E 72T T /L OVERK & it

K& 7 % —S AOH#i

B AFLFEAT D72 D OFEM 72 FBe 35 L OFhe & OERK

BUR AR DRI T T E N FEEIC B W TEHBEREEIZH S PPP 70y @ PPP 4
— 3 L OO & OFE R Wik OHERE

B ORARONEICARY,

16
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3. BT ¥ —DOE

3.1 BAHBIRDIERH

BAEZOT A NF—(ZHT 2 HBERIEOME 2 RITTRT,
(1) E /1% (Electricity Supply Act)

BU&E & TIEb N Bk b EXDOIEE, KB, IEDTZODREDHERIZET 2 60,
(2) EBJIFEZEYE (Electricity Industry Act; 2000)

PPL DH&EI & AERICEE 2 & D,
(3) MATVHEH A B 15 (Independent Consumer and Competition Commission Act; 2002)

ML EEHFERS (ICCC) ORI E L DOREILHERIZEHT DO THY | =x ¥ -5

B L TIXED, AMOMEEORBIRE L TOxRFZE S Z LIZ>Tnd, ICCCIHEIZL-T
FRAL U= B O PR A IR . THE B REO =D OH, T L TR E2% 0 5 40% (BHhatt

) ORRE DO TH D, RRFERHLERITBIH 25210 5 B3I X DTG E XA 72 &gl
FREPIET 272012 EFE 3 >ORFHIHGIOMEZ%E L FTT20DTh D, £/, BRFEL

DEREEF MR EZFFOZ LIk FEERENRE 217420 TH D,
4) ZEii&ﬁ%%é&ﬁé& (Independent Public Business Corporation Act: 2002)

ML F N (IPBC) 1EEE RFEOFEEE OB b N B EALOHEH O 72 O IZ5R AL S
NIHETHY | TOBEIEHERICET 2IEHETH D, 7238, IPBC 1L PPL DA% 100%FA74 L
TEV, ZoMhiZH  Air Niugini, DataCo PNG, Eda Ranu, Motor Vehicle Insurance, National
Development Bank, PNG Ports Corp., Post PNG, Telikom PNG, Water PNG. & L CA4EH T2 ICE L S
7= National Petroleum Co. ®#k% 100%. % L T Bemobile D#k% 85%FTH L TV 5,

(5) INBURFR L OHT L~V BURF O#A#RYE (Organic Law on Provincial Government and Local Level
Government)
22 DN & 299 DHLS L~ VB ICER O BIHIHEIRZ 52 5 5 D,
(6) B&H%7% (Environmental Act; 2000)

THNX—EORRKE T 1Y = 7 M L CREZZEMA (Environmental Impact Assessment :
EIAVZRDDHZENTEDLTHHLDTH S, 2002 FFIZFTH (Environmental Amendment Act) 73
HlE STV D

CWAR = uN il

(1) B 7 Z—OEARH
RIT 2a—X=TDOEHE 7 X —1FK3-UIRTEBY TH Y, 20011212 T T =a—F =
THERZEAS (ELCOM) b, ¥R, Aff, BELASISMI T T =2 —F=TE2t (PPL)
DIERNL S HUTe, 200261 BN S VT MNT A F3E A FE (IPBC) 23PPLOFE A 100%FT A L T\ 5, 72
. Sirinimu% A YonkiZ ADOEHER LUUKIR, # LAOEM - #EFE BIZELCOM)> 5PNG Dam Ltd
BB ST,
5T, IPBCEERT 2 BRI & L TAREEE (DPEnt) bbb, £z, BHHHIKE S L
TSI T EBSZES (ICCC) . 20144E70 5 ICCCITRFRIIABIHERE & 72 0 . AT RLXF—4
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(DPE) MHANAIBIHIRERE & 72 5, & HIC, 20124F)0 6 2 EE(LEHEHE (NEROP) S s B iR
L LCENEHEES (EMC) 2 OPPLITHIHIZZ 1T 5,

PPLLISDFE ) F264 & L T Westernl 78 /) 45 44T 5 Western Power £ PNG Sustainable Energy
Limited (PNGSEL), XU 3EHFHES (IPP) 23 5, PPLITZWesternl 2 & 2FE D %FE, BlE
%ﬁOTwéoL#L L t41F2011F 12 A ICBUN /KGR S IV B FEEBUR (EIP) ICES %, 10MW
ZABZ D K EZFICR LTI — & (IPPs) 2N bk GE%XRE) T5Z LN TRES 7
Al 1OMW75:Zﬁﬁ%_Zoﬁﬁ WZOWTIIRIEDOEBE N TS E LTRSS, ZMEEDH 558 —FHEIX
PPLEBEGARLT D EMTE D, 72720, ZOBFALUIEMCOEE FTiThbivd, 41k, EMC
X2 OBEFALIAITO =D OFEMR FEB L OTHE 2ERT 52 LIl >Tn D,

r h |
' Depatment of Public Deparimant of !
: Govemnment of PNIG Enlerprisas Potradeum & Enangy | 1
: 1  am—
! Secticity !
: Indkpiadant Uantaiiad daidl Wdepdnddnd Mol PP ——— :
1 | Compelition Cormmission Business Corporsion Commities 1
N D s s ]
I" ___________ ‘l‘ _______ %
! PG Powesr Limiad i
1
1
ﬁi [ 2 =% I Wantarn Presar I :-—
1
1 ]
" PNGSEL !
1 ]

231 BAES Z— DM
3 BREHE

(1) BB
EREHEIT A EXHTFEFEE, B, —RFEFEFEE, C. FEME4. D. ALATHEE Iy
MILTNWD, FEEFZOERIILLTOLEBY TH D,

1) PFEEHFEEZR
200kVA LI EOFRIF BEZ L OFEF, KRertde HEHEN &SN HD,
2) —RTEEF

R HHE SN D LISMTR W T, A & 200kVA R OFEE . FEHAEYICE b E
FEET, G L TV DFTEEZIL 200kVA Kl CThIUE IR ER L2 D,
3) FEMTEX
FE e Lméhé B HET DHHEE,
4) NI
HAT 23 %ﬁémiﬁiMﬁW&&®Aﬁlm
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(2) N FH
FREFATEESE & —FEESF 21X Credit Meter & Easipay & W 9 FEAEHEBAIN 25 2 DDX 4y
N5, Credit Meter (X43H 1A, 12 HAMICER L2EHEEHRE L, ZOBRICESTEXE
LRI, I EWVWHIFATHY, AARTHEHAIN TV DOIEEBRILNWEFRNEFR T TH D,
—Jj Easipay TIZFEEZIC Prepaid Meter 23a% & S, BREHEO LW TSN TV S,
Credit Meter OFTFEFI|ZITEBLZEHE DRIV DOEGAIC 2 BEORT 2> CTEXROMBEMEL SR
%, Easipay DFFEZIIT Y A FEESOBXREEET 5 & AHICE NG ME LSS,

(3) BletiE
ICCC I& CPI, MREMIHS ., R HREFEZILIC, 54T LICPPL EEBREE Y AT MIHONWTER
KIZAT o THRY | B O EHZRAIL 2013 48 11 HITHERE Ui, ZRITITREI B ZE O ET1E 5 Bhé
RELEZEATEY, ZHIHE-> T PPLITESEEDOSEEZIT> TV 5,
BATOBESEEITE 3-1L IR TEBVTHY, 2013 F 4 AT 4 —BLA A LVOEBICEIVR
5%fE i sz (72721, Sl &AL LHEEOEERGITME LFEL) UEIIEZE ML TN D,

# 3-1 BUYTERFIE&FE (20134 4 A LK)

C1.

c2

TARIFF CATEGORY UNIT TA?JTEFS NEW TARIFES
st giv 2013 dnd gt #@1T

Industrial Customers {Credit Meters)
All energy tozakWh 60.01 53.31
Demand charge KinakVA/manth 7a.10 7742
Minimum Demand kW Aimonth 200 200
General Supply Custamars (GS)
Credit Meters
All energy toeakWh 93.86 287
Minimum charge Kina‘month 18.00 18.00
Easlpay
All encroy forakWh 91.25 968.27
Minimum eharge Kina/recopt 50.00 50.00
Easipay Emergency Receipt-GS Kina'receipt 50.00 50.00
Easipay Emergency Sernvice Fee-GS Kina/receipt 10.00 10.00
Domeste Custamers (DCY
Credit Meters
First 30 kWhimanth meakWh 47.27 49 87
Balance toeakWh 80.33 B4.T8
Minimum charge Kina/manth 15.00 15.00
Easipay
All energy foeakWh §6.05 89.68
Minimum charge 16.00 15.00
Fasipay Emergency Receipt-0C e 15.00 15.00
Casipay Emergency Service Fee-DC Kina/teceipt 10.00 10.00
Public Lighting Customers
Metered Strectights-All Energy tocakWh 83.86 8871
Type of finting
40W Fluoreseent Kina/annum 163.00 166.00
BOW Fluorescent Kinarannum 240.00 25300
S0W Mercury vapor HP Kinasannim 180.00 20000
BOW Mercury vapor HP Kina‘annum 288.00 304.00
128W Meroury vapar HP Kina/annum 438.00 463.00
250W Mereury vapar HP Kina/annum 877.00 925.00
400 Mercury vapor HP Kinaannum 13982.00 1468.00
TOW Sadium vapar HP Kina'annum 262.00 276.00
H0W Sodium Yapor HP Kinasannum 387.00 408.00
1200V Sodium vapor HP Kina/annum 423.00 446.00
136W Sodiom: Vapar HP Kinafannum 483 .00 516.00
150W Sodium vapor HP Kina/annum 660.00 S80.00

Source: www.pngpower.com.pg
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(4) BXEHEOHER

EREZOWBENENAHTH Y | FHEIEEMEIIREH T2 2D, PNG KR 2
Y (K) »ooeT U IR (EEMEILE - EE R EEME AR EE) 20 OIS Rtk
BREHER 2 FEITERR LT EERERHE (IEEEHE) OHRBITK 3-2 1273 &80 Tho, 2000
ENSBEE TO 13 F[HT 0.1Kina/kWh 7>5 0.6Kina/lkWh £ T L& L. 2010 F %R X 1ZIEHE
0.05Kina/kWh 5L T\ %,

AL — N % 040Kina/USD & L7556, B OFEEME I EHEIE 25US ¢ [kWh TH Y | HARD
EVSHTETI(EKITET) 500kW LA E)DFE ) &Rk (EEEHE) 16 F/kWh @ 1.6 {5 & 2372 b | <,
BB OEHEDK I B X HLE 5 LAMNEEARIC K DEEMBICBIBEREME 2> TN D,
O\ TIE PNG DSP O g6 e 70 b DN HL G AL HAE DR A KK EE 2 6 DI LT 5,

T/, EHEEE & OFEMREBEHDEEREZK 3-3 (R T LI, A=A T VT, =a—T—F
VR, 74 V— BARXD B EWEEE L 2o TN D,

Hig - G
X 3-2 EXMAEIEE REEE) OHB

Ht ;A
X 3-3 EBEREE & DFEREIEEO R
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3.4 BHEBRN
3.4.1 BNTEHELTHRNT L ADHRS

(1) PPL 23R4 3 5 8B I RiHE
PPL I EHA— FEL AL — (POM) R, HARNOFEHEHAT LA 1i53% 5 Morobe I 4 H1ls &
%5 2 (Ramu) &5, West New Britain /1| 4 —/L (Gazelle) Z#E LWV H 3 5DOFHE (T
MHHR SN TV eW) £ LT 17 (2012 4ERE ) O HHTICMN B X —2FiA LT 5

NOW DRUTAIN
SROMINCE

§ 7 josmose Furl Mureshy Ciid
s OF B S
o -

WEST

™ PROVINGE

= WESTERN . A foee® ~= Bulalp ‘e
= PROVINCE e hn O L TR o T T '

......

B« EETEAENEIR « (S0 S AR A s B
X 3-4 WLﬁﬁﬁTéﬁﬁ%%

(2 EHTEOHR

PPL %@mmﬁm%ﬂmzEif@%ﬁﬁﬁikﬁﬁ$ﬁi@%%@%ﬂ%h\E&&E36
IORTERBY THY ., FEEEEIL 2006 4 £ TIZIFIE—E TH - 7273, 2000 4£~2005 4 (2H ) T
Ar7edE ) EIFEME 2~ LT D, TR, %ﬁﬁﬁikﬁﬁm%ﬁ%@%éiTechnical Loss (F&
BHTATN R A EEER R, Mﬁﬂx)&Nm%mMMUm(&%%)Kié%®?%éﬁ\:
DN O BAL N ENZ &G BBl FIFI2fE S Non-Technical Loss O KIZ K 5 & D
(m%$®m2¢mu%fbok#\m%ﬁuhim%%%)&ﬁﬁéﬂé mE, TnEhO
2 AZOWTIEHFHII ST, £72, 2008 EOUGEE T EIIREENROB(LEEALTE
BTRHETHLZEND, BRI AEHIIBEEIRELBESND,

21



NI T Za—R=TEVAMIRENRE~ AL =T F LV RET 0T = 7 b FEHEHE R E R A WS

RO EE S ED 2007 FELBEO R OERIL 5.5%TH Y . ZhuE, K 2-2 1277 L7z GDP Dk
Fe#78 2007 FLABE 6% AR CWDH Z & EBAET 5, UL, HEEEDO GDP MMEE TH 5 &
08RETHY | ik EED 1.2-1.8 ITHRTHELSRRE L 2R VIRWMETH 5, 72345, Brooks L&
IR B, BRI RV X — O GDP WIS DS FAARI 3D b = R VX — (KR O A E
BRRICBITTDI2oN T 1 X007 REVWENDS 1IZETT 5. EWofiizi EEEETe 22
INE DT — % % VT IEEE LY,

NRTT =a—X=T7 O ZORWEMEEOB & Uik, e % H20 Ay, Z OBIRIC B L
FAXZ2TEIH¥EYr s ¥ —EEEOMNIAEER L MK LA X 2F 5D ERNTH -7,
T LRFEOMIE NI TE 2 F I FEl> T2 7), ROFREFIIRLODE2STHFEREBICLVEN %
PR L CX7z, MBI OND, AW CREROFEIE 41T 5 BRIZIX GDP sMEfE 2@ 5
WY THDNOERNLE LS 25,

12

e T i ETR Ll LTI R T
e = icgaelle =P =B Ha e 2]

TR0 LD
0 B}
= AR A0

(-] e
= A0
- DAL (000

e Rl ]

i AT w
T TR KT . _—

- e Bl

RIS (GWhi
.-
F'.:Eﬁﬁ‘n = ||.;- ".lhl

,_
T
[

» - & i o T — al | ECET
-‘-'-:')1:‘-" u-_.-—'-“=--= st e b— ]
FFF ST FLS SO R S B S
High : PPL Hidh - pPL
X 3-5 FEEHEOERE (2000-2012) X 3-6 BRFEESIEDFERE (2000-2012)

() Tk /N7 v A DHER
PPL 2{A@ 2000 4£:726 2013 4F 11 H £ CORRKEBENTREHOFERE &K 3-7 1IZ~d, T, 2012
4, 2013 4 9 H £ T? POM %t & Ramu Kt D R FEMEERE ML (SAIDI) % 22X 3-8
EIX 3-9 12777, POM R 2013 D RRFEFE /I & IE 7%HIM L TW AP, e KEE IR 2T 2012 42
X FRn-oTEY, é%_smmlimﬂﬁ@ﬂ¥ﬁ«mﬂﬁ%mn$iﬂ1ﬂ&m FEfEHE L
W5, ZiE, & TR L TW D, G DAEIL Tz, &2 B2 55512
owfﬂﬁﬁﬁﬁﬂﬁﬁ1 ) A FEMm L T\D Z & (RRENFEOWEIEL) NHEBEEZ O,
7. Ramu sB2HED 2013 FFE D KEE/1FEEIT 2012 FE L 0 & 20MW BRI L T\ b, L,
2013 £ SAIDI 1% 2012 4F & 1FIF R U A ) 1000 9F2EE & 72> T, Z L. Baiune IPP 7k /)
(10MW) 7320134 1 H ICTEERBIAA L= 2 & 7R EICE W KRB N EEO EFE M L=, Ll
POM %t & Al U< A RN EERO R RENFE L FEl> TWDH 7o, KB FREIEFIIME )
(2013 4 11 AKFA @ 89.66MW (P25 % 3-3) ) x5 Z LIXTEF, 2013 4= 2012 4F L [A %2
EOFHEEENEBS N TVWASRNTH L EEZDND,

Yo - B R ITIRE [ R L X R O SRR TR 6 £ T A
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F50 00
—l— Cazelle —@=—PON —8—RamL —@==Total

20000
=
=

- 150,00
b
+

{faf 100,00
%<
]

50,00

G e G- Bl g B D=
0.00

o D H & A S A A A
FFEFFSFFLFLFEF
it : PPL

K 3-7 BRFEOEKESIFBEDNHEE (2000-2013)

Hidit : PPL System Operations Monthly Report September 2013
X 3-8 POM SYSTEM SAIDI X 3-9 RAMU SYSTEM SAIDI

(4) HAmHRR L EBIFROYLTITH (Ramu ZHt)
Ramu R#EICk T HEAMH (11 A 21 H (OK) ) #&AMH (11 H10H (H) ) ©OHAfMH
BREBIROY TXODOEFITZNZENK 3-10 £ X 3-11 1R TEBY TH D,
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BFFH
Hi#f . PPL (Ramu Control Center)

X 3-10 EAMADEELG A NZ— (2013411 H21 B (K) )
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Hi#t . PPL (Ramu Control Center)
B 3-11 AW HOEER ¥ —> (2013411 A 108 (A) )

Hﬁ%@ﬁ—ﬁﬁ%m&ﬁiw%b%mﬁ%%D ZhiE, TARMITLAHiEFLE TS T
[ #1335 & OY Hidden Valley SEILOENFEN L O HFENRE < 24 FEEEENZ N2 & BN
7w EE Tl — Bl ’E%ﬁé%l‘iﬁﬁ“ T FOEBITTFENRDBREN LIZLDEEZD
N5, £l BAMFOFTFE L BAMKEOTEOEN/NI NI LiX, VA i LB LOELILT
FHBEALBEEL WS ZLERLTVD,

FEAM H OESEN CORBEASIE. Ramul+Puanda 7K /713fgk i L O AZ{(RG L TH b .
MG ST OFHEE R K B 1T %%b%# B 8 RF D 17 REDRIIIAK NI K 25 BAE M . %H%#
ELARTMERE L TMESTONTHWDIETOT 4 —BAREEELIT- T Y HFOE— T FRC
HIRNFEEOM N EHRETEDTNHZETHY , ARG RERHER-oTWS, ZOBHE LT
X B ko KGE A ERIE PPL Dam Ltd. (272> TRV, B EREFOER oM Ok) 1E
FADSFH ESE STV, F7201%, PPL & OFEEA 4 Tl L S5,

(5) FEIRFER DI EE S &

2012 - 9 A ~2013 4 9 A £ T» POM FZftds L U Ramu R AL D EIRFELE O EE ) EE L1
A 3-12 LK 3-13 ITRT, 728, POM ROl NE HE&EOBERITETKIFEE (TABLD
T4 —E/N) THY., Ramu ZMEOEAEH&EIT/AKT) (Baiune) NELRHLDTH D,

POM ZAEIFIK ) D LAY 6 FIFREL T 5 DIT%F L, Ramu R#tiE 2013 4= 1 A LAKE 95%7A3 K /)%
BETHD,

POM RO KINIRM B EOZEN A S, 2 H, 8 HL 9 ADREE T E&PFEREKH DK 8
FIREIE T LTS, )7, Ram R#EI3KSIOREE I =ITFEM 28 U TR R HR0,
ZHUE. Yonki ki GRBTKZE & 3.4 mY) CHEMERNAIETHLITE-DEEZ LN,
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)iy Wi 8 P wHelin BV sl @ dorhass
FOTR (i
SEEY ) Calp i)
E =K E AT
[-"é 213LRH] -U;% ]
- g
dsd Pl b i
& ]
LRI FT ]
il
VO 4 G 3 s - = b a0 " o = ar e
dﬁﬂ + «"‘M o F a"";\ﬁ:'\. t"fl“a- *‘-’p ‘“F 5" {} '—F'"w & o o 4 qﬁl -"\ nd -i*"'N " o
Higl : PPL System Operations Monthly Report September 2013
B 3-12 EIFERIZ L REEHE (POM) B 3-13 EBIRERIZ L REEHE (Ramu)

3.4.2 BEfFOE

(1) FEE Rl
1) POM %t

POM %ifE (2013 4 9 A Kf) DIEFERR 2 3 3-2 1T~ T,

PRI ST 3B 2 RO TR H T 17TMW & 528, BRIEDOEMLB LA LT 83—y

TP OET HDLERH Y | AEREICRERA 0572 EOBBIZ LY, 561X 103MW
& 1D 60% L av7auy,

IPP & L TiE HFO %Jﬁiﬂ&a‘éﬁL@%‘%»—Jz“zvz-%%'-é;%f“ﬁ%é & fw % BOT (Build,
Operation, Transfer) S CrEEOEF N - EEHZ LTV, 1999 4 1 AICEMHBM I 15
EHICPPL I T AT 7 —8N 5, it\ A BTSN T A 2 — B BB A3 e) [ S 4
HEABB LTV D,

#* 3-2 POM ZRMOFEEHME (2013 4 9 ARER)

Ce_lpacity (MWw) Name of Year of

Power Plants Type Nos. RL;E:G Total |Available| Manufacturer |Commis. Remarks
Rouna No.1 Hydro #3 1 1.00 1.00 1.00 Vobine 1957

Hydro #4 1 250 250 2.50 \obine 1962
Rouna No.2 #1,#4,#5 3 8.00 24.00 24.00 Andritz Yatech  2007-9

#2, #3 2 6.00 12.00 5.00 Voest Alpine 1969 #30Outage

Rouna No.3 #1, #2 2 6.00 12.00 10.00 \Vobing 1975
Rouna No.4 Hydro #3 1 6.60 6.60 6.00 Ebara 1986

Hydro #4 1 6.60 6.60 6.00 Ebara 1986
Sirinumu Hydro 1 150 1.50 0.60 Andriz 1973
Moitaka GT  Gas Turbine 2 12.00 24.00 10.00 1982  #1Wiaiting bearing
Moitaka DEG DO, HFO = 2 7.80 15.60 12.00 HZ-Sulzer 1985
Moitaka DEG =~ DO, HFO 2 8.10 16.20 4.00 Mirrlees-Blkstone 1990  #3Major Overhaul
Kanudi (IPP)  Gas Turbine 2 15.00 30.00 10.00 #1Broken Turbine
Kanudi (IPP)  DO,HFO 2 12.50 25.00 12.00  Man BMW 1997  #2 Forced Outage

Total 177.00  103.10

i : PPL System operation 5 — 4 (2353 & FHAM 23 ERK
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2) Ramu ##t
Ramu &#% (2013 4E 11 A BES) DR BN 2 3 3-3 IZRT,

# 3-3 Ramu R#EOREERME (2013 4 11 AKER)

Capacity (MW
Power Plants Type Unitp = : . Name of Year qf Remarks
Nos. Rating Total |Available| Manufacturer [Commis.
Pauanda Pond 2 6.00 12.00 10.00 n.a. 1983
Ramu 1 Reserv. #1-3 3 15.00 45.00 46.00 Litostroj 1976
Reserv. #4,#5 2 15.00 30.00 ' Boving 1990 #4 rehabilitation
YTOD Run-of-River 2 9.00 18.00 6.00 Halpin 2013  Nov. commissioning
Madang DEG #2, #3 2 1.50 3.00 0.50 1971/72
#5 1 320 3.20 2.00 1980/08
#7,#8,#9 3 112 3.36 0.80 1980/08
#10, #11, #12 3 1.80 5.40 3.00 1980/08
Milford DEG #1, #2 2 0.84 1.68 - 1959  decommission
#3,#4 2 2,50  5.00 2.00 Ruston 1969 #3 Forced Outage
#5,#6 2 3.20 6.40 2.00 Ruston 1969 #5 Forced Outage
#7 - #11 5 3.26 16.30 - Caterpillar 1988  All Forced Outage
#12 1 150 150 0.50 2009 container type
Taraka DEG #1 - #8 8 1.44 1152 7.20 Caterpillar 2009 #3, #6 Forced Out.
Mendi DEG #1 - #4 4 1.50 6.00 0.90 1979  #1-#3decommission
Wabag DEG #1- #4 4 2.59 1.36 Caterpillar 1985 #3 Forced Outage
Kundiawa #1 1 144 144 1.20
Goroka #1, #2 2 144  2.88 1.20 #2 Forced Outage
Baiune (IPP) Pond 2 6.50 13.00 5.00 2013
Total 188.27  89.66

i : PPL System operation T — & (2353 & FHAM 23 ERK

Ramul /K 7158 FE P ¥ L O Pauanda /K /13 &E T4 EER & LT\ 5, £7-. Yonki Toe of Dam
(YTOD)/K )73 2013 4F 11 A 1 HIZERMRZ LT,

YTOD & Ramu 1 /K )O3 EFHEI OB EX %X 3-14 127777, 7233, Yonki & 2% 1990 412 WB
DOEEE TRER SN,

Ramul (5X15MW)D N 1 BIE T TH Y . S 51T, BuKBEOEAKEENRR K 30mYs TH D
ZEND, RRUHG T MW ERESD,

F 72, YTOD (% Ramul DEERE/KE 7> 547 HUK L, Yonki & A & Ramul BUKHER] O A K%
ZZ50m ZFHAT LD TH D, FED EPC =2 b7 7 #— (CNEEC) IZ & 0 &% & 7223, Yonki
é?“A DOEUKEE NG 5’~ v E TOEKEDIEEDF 700m HHI2H b od, h—U X7 %

KT T2 | TR B RS DS FF ARSI UL RIS 2 REEN D D, T D7, EHKE

#%uT:ﬁ@LGWN@~mmﬁE%%ﬁofwé B, =X OHEBRTIEOa
YANT 4 T ARTENZEL, EHEFThDH, Wi THIE 2015 4 6 HOEkE HiFL TV
Do TR, EAMAKEIT 0MYs THY . AHEHESOM THDHZLnh, y—IF 75k
OMERE 1T 13MW TR E R 5,
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9 B L
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F200m
anm L
— HFP ok

HIBE - SRS
3-14 YTOD 7/K/71& Ramu 1 7K O

IPP & L T Forest Puroduct Ltd.23FT A4 % Baiune K JZEAT (4577 10MW) 3 5, RIS
Hidden Valley S5 (L1 (e RFRE 16MW) 230 | £ Z~OBIEFENR AL L7 o TV D,
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P T 33/66/132KV 3 ERH] S 4, 132kV DEEHRITHRAE R A 307km T Ramu, Gusap. Erap.
Hidden Valley, Baiune-2 K O® Taraka @ 6 Z2FEATH TR T 1 [F#EATH 5,
66KV X FEM DL ITAI 304km & 72> TV D,
—J5 . EEHREOVTIE, 132kV 205 66/33/11kV O 3 FEFEIC/ N TN D, 2 S EEROM
P F 3-4 12, 132kV £EJEds 2% 3-5 ITRT,

% 3-4  132kV Kt 66kV =B OBE

No Line Name of Power/Substation Length Specification of Conductor OPGW

“| No. From ! To (km) Type ! Name ! In (A) ! (MVA)

A: 132kV Transmission Line
1 601 Ramu Erap 118 ACSR Dear 749 171
2 602 Ramu Gusap 43 ACSR Tiger 361 83
3 603 Erap Taraka 42 ACSR Dear 749 171 Yes
4 604 Erap Hidden Valley (HV) 110 AAAC Sapphire 776 177 Yes
5 T-point of Erap-HV Baiune-2 ACSR Yes

Total 313

B: 66kV Transmission Line
1 509 Taraka Milford 4.6 ACSR Camel 776 89
2 508/1 Taraka Nadzab 40.0 ACSR Mink 218 25
3 Gusap Meiro 2.6 ACSR Tiger 361 41
4 506/1 Ramu Kainantu 15.2 ACSR Dog 312 36
5 506/3 Kainantu Himitovi 63.9 ACSR Dog 312 36
6 507/1 Himitovi Kundiawa 60.2 ACSR Dog 312 36
7 514 T-Branch of above Kudjip 48.3 ACSR Dog 312 36
8 515 Kudjip Dobel 35.3 ACSR Dog 312 36
9 510 Dobel Pauanda 37.7 ACSR Dog 312 36

Total 307.8
M BRA]

# 3-5 132kV EEZROHE

. Transformer (MVA)
No. Description Voltage | Capacity Remarks
A: 132/66/33/11kV with OLTC
1 Taraka No.3 Tr. 132/66 20 Auto Tr.
2 Taraka No.4 Tr. 132/66 20
3 Gusap 132/66 20
4 Ramu No. 8 Tr. 132/66 20
5 Ramu No. 9 Tr. 132/66 20
6 Ramu No. 10 Tr. 132/66 20
7 Baiune-2 132/33 20
8 Ramu No. AA6T4 132/11 18 For Gen.
9 Ramu No. AA6T5 132/11 18 For Gen.
10 Taraka No. 1 Tr. 132/11 20
11 Taraka No. 2 Tr. 132/11 20
12 Hidden Valley No.1 Tr. 132/11 25
13 Hidden Valley No.2 Tr. 132/11 25
Total 266

H - EBCFERELGR - (BT e A
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(3) Bl XA
Bic 7B B VL T AT 2 OV 43 DHT T 11KV 23 H S 4T3, Gusap, Lae & U Southern Highlands
N> Mendi 0 [LEHET 22kV BEEANITHOIL TS, 7235, 6.6kV (ZIEEMEE & L THH S,
RIEIX AT 415-240V ThH D, — . EEMRBENEIREEC /22 2R, —Ir072%k & LT Voltage
Regulator Z{f LEE % LT T D BENEE L T 5D

3.5 T ARMITEIT HEIFRFEFEI X ORFEILTEE
(1) 72 EE
/\77%:%%“:7?\1@% TEME L L CTiX, ADB OH i &Iz L 5 “Power Sector
Development Plan ; Draft Fainal Report Jan. 2009” 734 R OFRH /SN T H & b THIFEE 2 E W0
EEbND,
O FEEHATEG@LL, Ttz 5), —WENFE, FEHFEIIX S L, @B
DOFETHEL, A EFTnD,
@ FEHXEHTEIZOWTIX, 2011 FF L HFET H 4Tz Hidden Valley $21l & 2012 42725
T‘s&%@‘é& T 7= Ramu Nico SEILFFZE A/ VIAA TS, 7272 L, Wafi/Golpu 1%/ DFEk L
IFHEEIZE DTV,
® FREAFTEIZOWT ;.tirmjiﬂ?ﬂ: TEHE (2030 FEOHAFELER 70%) ZHk Y IAAL T
b, BT, —HXEN iﬂﬁ%f?ﬁ% SEO 25, MG TLEE LTRBEL > TWD
AR EE (R) | Luﬂﬁéﬂ(’b‘57b7ﬁrf‘t® )T I3 3-6, [X] 3-16 \_mﬁ"&iob’(“fﬁ)
%5, 2013 EDOENTEFEE KT D L. 2011 FOREMLIFZF L TH D,

%36 TFALARKEDESNEETH (ADB)

Unit 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
GWh 39 45 52 60 69 81 94 109 126 145 168 194 224 256 292 336 384 437 495 560
GWh 146 162 180 200 222 249 278 312 350 391 441 499 563 633 711 801 902 1,011 1,133 1,268
GWh 42 46 50 173 809 815 821 828 837 846 856 868 882 897 913 932 953 976 1,002 1,031
GWh ~ 226”7 253" 282" 433" 1,100° 1,145 1,193 1,249 1,313" 1,382° 1,465 1,561 1,669 1,786 1,916 2,069 2,239 2,424 2,630 2,859

ﬂ;ﬁETEl% 22.0% 21.0% 20.0% 17.1% 12.4% 12.3% 11.8% 11.3% 10.8% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
JEEE ) GWh 290 320 353 523 1256 1,306 1,353 1408 1,472 1536 1628 1,734 1854 1984 2129 2,299 2488 2,693 2,922 3,177
AR 54.9% 55.1% 55.3% 61.9% 78.7% 78.6% 78.5% 78.4% 78.3% 78.2% 78.1% 78.0% 77.9% 77.8% 77.7% 77.6% 77.5% 77.4% 77.3% 77.2%
ERES MW 60.4 663 728 964 182.2 189.6 196.8 205.0 214.6 2242 237.9 253.8 2718 291.2 312.8 338.2 366.4 397.2 4315 469.7

Hidit . Power Sector Development Plan ; Draft Fainal Report Jan. 2009
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X 3-16 7 ARKEDOEHFTETH (ADB)

F 2 AN EARZEA (DPENt) 35 X OYPLN Madang KT 7 U 7280 5T LARKOILE,
B EMX OENTFETRNIR 3T ITRTLEBY T D,

72 ADB OFETHITIHILILFEFE X 100MW Th - 7223, Wafi/Golpu, Yandera %Nz % &
300MW HifN L., 450MW &72%, & HIT, [ESBAFREIEEE (DSP) ¢ GDP hi& = 8% & A F Y
(IR 2.8%) (ZfE 545 %ﬁ%M%ﬁﬁkmeME BT DB, S0 1LBRFE AR
I, DOEDBEBNFEEEZETRHENOHE D & L7254 121E 1,000MW £ & | 2013 FHI/ED 88MW
D10 FELLEIC7e % L PRREND,

#* 37 EFEH FE, FEEMX) EHOTETH

No. | Description [ [Year] [ 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 | 2021 [ 2022 [ 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 [ 2030 | Remarks
I I I I I I I I I I I I I I I I I I I
A: Lae Distribution System [Unit]
1 Wafi Golpu (Gold/Copper Mine)
1) For Construction Stage [MW] 30 30 30 30 30
2) For Operation [MW] 180 180 180 180 180 180 180 180 180 180 180 *1
2 Yandera (Copper/Molybdenum Mine)
1) For Construction Stage [MW] 25 25 25 25
2) For Operation [MW] 120 120 120 120 120 120 120 120 120 120 120 *2
Sub total 30 55 55 55 55 300 300 300 300 300 300 300 300 300 300 300

B: Other Distribution System
1 Ramu Nico (Nickel/Cobalt Mine)
1) For Construction Stage [MW]

2) _For Operation [MW] 30 30 50 50 50 50 50 50 50 50 50 50 50 50 50 50 *3
Sub total 30 30 50 50 50 50 50 50 50 50 50 50 50 50 50 50
C: Other Distribution System
1 Madang Marine Industrial Park [MW] 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 *4
Sub total 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Total 80 105 125 125 125 370 370 370 370 370 370 370 370 370 370 370 *5
Remarks:

*1: Estimated demand is 180 to 200MW

*2: Estimated demand is 120 to 150MW

*3: Already in operation but below capacity (<50%?) and need to improve, therefore need additional power; Maybe 30-50MW

*4: Estimated demand for operations

*5: Total figures exclude demands for Copper Smelter (1000-1500 MW), Mt Kare Gold Mine (80-100 MW?), and Chuave Cement Plant (~10 MW)

Hh : fAM e 7 U > 7 (DPENt, PPL) &

(2) FEIRBAZE T
PPL X 2 4F1Z 1 J& 15 2MEFE /B FHE 2 56 E L T v | BIfE 2013-2027 F-53HH 2 K EH TH 5.
ZDOHT PPL OFHEFAE 2 T2 EIRBAF R O FHEGEE T & EH B T RE 1T R 3-8 D
EBVTHD, ETHBEBINTYH, kit 2030 4FOEHFTEE 1,000MW OFDRRETH Y | 7
TREROBENTFEIIIILBARICKRELS EAFEND, Lo TRamu RFEICB W TIE, 29 Lz KB
TEZ OB BN A OE SR D8, BE IR 2 B R IRI O FEE L (BE) Lo
O EBEOBNFE T VA ERE L) 2T, BROBZBHEZRET 5 2 & 8B OERBFE
LR Z IR T 5 2 EDEEND,
FTo, KNDOBFEINTRIEIAG I TH Y | BB L OB/KFEEZEZE LI FRFH I TiXenz L
BETHLENRD D L &bz, AMEERERED G - Ifk) oW THLARHTH S,
Ramu 2 /K JJ DFEEFHHEIEL 120MW X 2 5=240MW & #H U 53TV 523, Ramu 1 /K )70 5 Ot
B 30m%s, ARhEFE 760m A b EHE T B LRI 200MW Th B, £ - BUKHS I R E D&
W72 NI T D 7=, FRFEH O % il%f&b\anhﬁ&&éﬁkéfﬁé HAR &
120MW [FHAED T ARFMOKE L D b RE | BFICH R SNTHE . FFFHIZRHRICE 2 D
BEBNREWEHDOT, HENLEEND,
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e~ T KBUEAK ) B 58 w1
BLOHTEHY
D BRI, AR, BAS2RETOLERD D,

K 3-8 T LRMOBEIRBRBARHA

ZOWTIIMHEEER R 7 0 7T 5% W T2 EPH ) DA
a2 b—ar7u s I Lk RAWEFTEROYE TUTD 21TV BRI 2 DU S

- . fikAa R s i B A
Type T4 BAJE 1A MW) AR R T — -
KT YTOE PPL 70(H5y) | =T HF U/ BEERTHEET | 2015 4F
Mongi/Bulum PPL 100-130 | PreFS5& T 2020 4
Kaugel PPL 80-100 | AHj A~
Ramu 2 RIE 200-240 | IPBC 2° FS Ejii 2020 4E
LNG Singaua PPL 100 N A~
DEG(HFO) | Lae IPP 1 IPP (i [E]) 30 PPA ZZiHn 2015 4
Biomass Lae IPP 2 IPP 30 PPA ZZ i 2015 4
it 547-637
gt ;G
FERUHTHL AR R, BERR IS T - A SR L ORHIB TR E L (JRILE) 25T A

F ORI Z K 3-17 12R77,
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g« P
B3-17 7 LRMORKER (BERRI L TFE)

3.6 BRI Z—I1ZBITAM FF—DFBIRE

NTT Za—F=TOEHt 7 Z—I2BTHEENF—IL, HREIT, 7 UOTHBHEIT. 2L T
JCA Th b, FO TIEHREIT, 7O T HBEITR EICA— P E LAY —RMICEREZ Y TloFE
ZAT > TCWADHL, NTT = o2 —F =7 [EBUM O B R HkIE & 118 2010-2030 4 (Development Strategic Plan
2010-2030) (Z8iF 2 EALEHE (FEEOELEE 12.4% (2010 42) 235 70% (2030 4F) (29 5) ZiE
B 5 7= OIEZFBEEFGE (NEROP) % 34% LT\ 5, 2013412 H 3 HIZ Grid Code (X7ER#T
LA & Third Party Access Code (3 =BT 7 & 2 #H]) | 12 H 45 HIZ NEROP D72 U
—7 v ay 7% DPE LIFEITRREL, FAT =7 HRNT—=nbDa X MR LT,

3.6.1 HEFERIT

HFREATRE P, EITEEICERE L FERENRIFILUTO LB 5,
LIZOFHETRER B IR L B OT-DOBELXIELQFR— FEL AL —FKFKED Naoro
Brown 7K /15 B (BOMW) D BIRAEHE 4R &\ 9 2 DD a v B—F v h b 5,
3.0 Yonki & AR & Ramul K TR EFTONEETH 5,

1. PNG Energy Sector Development Project (Loan) 7.30 mil.USD 2013
2. Gas Development and Utilization Technical Assistance Project ~ 7.00 mil.USD 2005
3. The Yonki Hydroelectric Project(Loan) 28.50 mil.USD 1986

3.6.2 T T BHIERAT

TYOTBRREATAE S, EITEEICE N L EE BRI TO LB H 5,

4.1% POM RALDFETE « KXAE - BLEOHFEFERETHY, KAFnv =7 hOBBELRLLESE
b, AT 2012 FIZETLTEBY (2% FSMEC) | 1. Or—rT7ry=7 b
BABEL TWDH Z &0 h, FAMEZEOLAEZ ADBITIKH L 72, A—RA N7V THEEHFOT 1Y
= MAT 4= bREFIRTI T FEBETH . 774 T 74 XSNebRy FART &0
[E&ERHY . AFTERINoT,

1. Port Moresby Power Grid Development Project (Loan) 66.70 mil.USD 2013
2. Implementation of the Electricity Industry Policy (TA) 1.00 mil.USD 2012
3. Improve Energy Access for Rural Communities (Grant) 2012
4. Port Moresby Power Grid Development Project (TA) 1.20 mil.USD 2011
5. Town Electrification Investment Program — Tranche 1 (Loan)  120.00 mil.USD 2010
6. Power Sector Development Plan (Grant) 2007
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3.7 Bhy® /s ¥—0i#E

NRIT Za—FXF=T B NEI X —ORZREEE LT AMeAREI Ok o2 & &0
KNZETF D, THOFMEEIEX 3-18 1II/RT B0, BE 10FEMTIHULETEBLTE
D, T EIIARENDLT 4 —BARKEOMEBEST N TN E— 7 G I E b Lz Z &I
L0, BREELELAIMEMICHD, ZHHFEWEREE LK 3-2 1R LZ L 9 I 10 £/ T
6MHEETHEBLTVD, 2NOHDOEEIZXY  [ENEEDOH GO T, Non-technical & A DHEK
7w RIEIZ KX D5 EEEDILE, F72, CO HEHEDOH KIZHE 9 HEREREE ~ DB fnf DHEE K
IR STV 5,

fth )5, Vision 2050 35 X TNPNG EIP OH TIEE E R HAERRET XL X —RT 3 v /L OB R HEdE
BIOHMPIEREZTHZ L L TWD,

Lo TC, BB XA —DORERFREE L UL, 7 V=2 ThHh oA L E L FAE T X
X —OBRFEHEE R L OFIHIERICT Y 72 o TURIFERI T DR E LTIZB G 2 B L 7o ki ®E /)
BIRFHOEEN KD LR TWD

BFHfE0HE (RTS) S T
140
190 U—Frmulr T
120 e =
10 L4 A ?'l,-_',. ?75:’7'{"
4 It
& . AL #TT T AO— LRI A
| :
a0 |
a0 1770 A=t TAR—F
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HOUFIET . |15 -Spae | . 1SaH SR
BO | 7 TLTD
=i B0 Foub st RTERS I é%@.’ f.
B0 Al | A my s | OPEC-3ECPEC
OPECH )
a0 A=n msmaamf ' E—‘ o
A =T |
ao [ ey
ik | J \ o’
ZORHES f' .17, A S | ﬂ&q j/f 1’“\1‘(’4‘
L [EE LR Loy P i o O |

Lfvzﬁ%mﬁb RS R O0RE
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4. LA HID B FTARE L OBRIEOBIR & &

4.1 BHERB X ORIEOBIK

v%ﬁﬁ\meM(AD%%EA)@M%f\ADQEA%@N?T:;~¥:7%2@$
Tho, BIOFKEIIMIMNT S H Ramu FEEFTE D> 5K 160km D 132KV 16 FEAR Cla] i o Fp 28 dE iy
T % Taraka ZEITICEE S NA T %%m&ﬁénfwé [A T C PPL 1L 2 2 AT DR (Bif
H) 17TMW) Z3EH LTV 5 L3 IPP 225K 1I0MW 2 B L T\ 5,

LA Ml oD I, 1 2T OIEEAT & 132kV. 66KV J 18 33kV D REBEM KL N 6 AT DL E ik i
THERL S AL, T O, Taraka Z#EATIZIL DEG HEMSE & ST\ 5H, ELERMIT 11kV LT —
T 22kV 1 HELEHZERR T 415/240V [T E S NAREZ RSN TWD 0, —fHORAFE
F AT 1KV TR S LTV 5,

AU BT R OIS R AT % X 4-1 12777,

HHH

iﬁ\éb
ot
=

X 4-1 VLA HIROERHKK
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.—> Lae Power System Abbreviation:
1 D: Diesel Engine Generator (DEG)
Erap SS (42km) Taraka S/S P/S:  Power Station
S/S:  Substation
! 132KV, —_ 132kV. 1 SS: Switching Station
From 1 1 Tr. SVG: Static Var Generator
Singsingss = © I moee ¢ *+—— 132/10kV gz T4 13
(About: 1 : 10MVA 15/20MVA 15/20MVA
118km from | : Aux. Tr. *~—— SVG 132/66kV 132/66kV Symbol:
Ramu-1) i 66kV. %Z=5.07 0.1/2 Bus A %2Z=4.00 —ooo- Overhead Line
i ! g@) (40km) I g Tr. with OLTC
L 109kwW T5 T2 T1
1 : 1m’ TK e} 20MVA 15/20MVA 15/20MVA I+ Cable head
. Rural Nadzab S/S © e6r11kv 132/11kV 132/11kV @)  Metering Unit
Electrification | ~———m o i %Z=9.06 %Z=10.01 %Z=10.05
i 1250A, 31.5kA
To Air Port ! (FDR-1 to 6)
i
Aux. Tr.|
(19km) i %2=7.55 () 1L.4MWx8 (Available unit is No. 2, 4, 5, 7 & 8)
) = i
Tr. ulator Y 777777777‘ (40km)
1IMVA 1IMVA To Muya
11/22kv +15% Milford P/S. Tr. 8
'(1978) No. 12 66kV. MVA T
pec (@ 11/22kV
Lamw Tr. T2 Tl
4.15/11kV 15/20 MVA 25/30 MVA
Hidden Valley S/S 66/11kV 66/11kV Baiune-1 S/S, Appx.
i No.3/4 Bus %Z=8.58 No.1/2 bus %Z=7.54 Fr=="==r=-=- T 89km
132kV I 1250A, 25kA, 3-sec. 400A? . - 33kV. .
i a 1 i )
T1 T2 : FDR-1  TX2 TX1 . T2
20/25MVA 20/25MVA 20MVA (Move to (3,4,5) Capacitor | - Aux. X 2.5MVA
PPL 132/11kV 132/11k\4 6.6/11kV Taraka) DEG 5MVar (1&2) - It 33/22kV 33/22kV
| %Z= 2.4MWx3 DEG I - %Z=1.23 %Z=1.22
—i ------------------- il | 6.6kV 21.9kA, 3-sec. 0.56MWx2 - 1 20kv
Hidden Valley S/S (Mining Company) (Retired) 1 . ) [eeL ]
DEG (9,10,11) DEG (6,7.8) I !
. 3.3MW3 . ) U
I (Available unit is No. 4, 5, 6 & 12) 1
! To Watut (Future)<-------------- 1
| Baiune-2 S/S
A i TSN PR R R R LR P Baiume HPP
Remarks s ré) i - ) 33kV
*1: Mumeng S/S was destroyed by flood on 2008. : 33kV T ‘[ 1
*2: Wan S/S is private (IPP). 1 :
*3: Bulolo S/S is private (IPP). ! i
132/33kV . 1 :
%2Z=7.27 ! i
| 10M 1 X2 0.7MW: :
(As of 4.12.2013) !
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4.1.1 BTN
(1) PPL LA SR DOEEE
LA R, IRE LA THORIINIE LK 120 4 OFE 5725 PPL ix KO LR TH 5, jﬂs
A DOFEE 1T Morobe MR A ERE 21T > TWA D, —H D F — MTAEHIZ D72 ANz B
BHERIR OMEFFE B BT o TV D, 2D LA ZRo#MkX % X 4-2 1277,

Acting Regional Manager
New Guinea Main Land
(NGML)

Mr. Albert Nanako
2 4
Dist. Engineer Network Regional Business Support Distribution Power Station Substation Regional Stores
Momase Operations Team Team Team Team Team Team
Mr. Levi Yalu Mr. Jimmy Mupangke Mr. Nelson Lending Mr. loela Jack Mr. Ronnie Kopi Mr. Stanley Gogorea Mr. Clement Ravini Mr. Thoa Rai
(Workshop) (Milford) (Building Facilities) (Milford) (Taraka S/S)
[ Elctrician [ Operation | [ Technician |
Mr. Gordon Sulei Shift Foreman Mr. Semu Mayang
Mr. Cosmas Bolokes
Assistant Assistant
Mr. Ronang Ring Mr. Terry W. Natpu
Remarks:

1) () means the location of office.
2) Regional consists of 4 provinces such as MOrobe, MAdan, East and West SEpik (MOMASE).

3) Substation Team is in charge of 9-S/S such as Taraka, Milford, Nadzab, Erap, Hidden Valley,
Baiune-1/2, Meiro (Madang), Yonki (Ramu), Gusap & Dobel (Mount Hargen).

4) Regional Team is in charge of Assets such as building facilities for 14-towns, such as Lae,
Finschhafen, Wau, Madang, Goroka, Kundiawa, MT. Hagen, Mendi, Wabag, Angoram,

Wewak, Maprik, Aitape and Vanimo.
5) Transmission and Testing staffs are staying at Yonki.

(As of End of Nov. 2013)

H L PPL
X 4-2 PPL LA X/FHDHEH#EX

(2) VA s D FE )RR
PPL (%, Milford T K& Of Taraka BT D 2 02T CREX M ZEH L T\W5D, 2 LTS
UMW OBLA )T, REFAMHLE LTEH SN TS, 2238, IPPIZL V) 10~16MW 23t
MEINTWAN, ZHITE TSR EINLTWS, BHDIEEIX, MACH D Ramu K
Yonki TOD F&FEATAEH> D 132kV £FEHR T Erap BHFART A #% H1 L Taraka Waﬁ;ﬂﬁ EEINLAHN
IR SN TV D, > T, Z0 132kV IEEMPME LT 5 L TTNITREERER L S,

LA THHNIE, Taraka ZEAT KO Milford BEATICH D 11kV SWGR L ¥ 11kV ElERRE

11/0.415-0.24kV ([ZBEE S 3 A A THEBEF~LEINL TS
FEEICBWTIT, FLE0REND IF L, X THILBHRLE 75@5@< HEENTWBER, &

M OBL AR OB LN EE T, ZOTORMOEHRAREL THl>7CEHZ/RE R SN TEY,

BEFE BT N O BRI S 7 STRTDIREE & 72> TN 5,
—J. FEHF I LA KO R KES 36.1IMW 235048k L7~ 2013 4F 11 A 16 H ® H A kR

ZX5-3 1Y, TORIE, NS OEEN F% 9 Rl ISR LT,
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40

36.1

g
E 35 N
g ) JANRR
(=]
= 30 /'N "5\ \l'\ { g . p
b o ]
: v NS
20 —4—601 Line
—@—-Taraka
15 ~#—Milford
—o—Total
10
’ ]
/nm-ri NN
0
0 2 4 6 8 10 12 14 16 18 20 22 24
Time
HiB : PPL

X 4-3 LA HImD 11 A 16 B @ B A%l

4.1.2 EERE

D&

HE%%
EEMROBEEIL 33, 66 &N 132kV T, Ramu-1 FEEFTH 5 132kV THI 120km D & Z AIT)LE

9% Erap BHFAFTICE| ZIAE L, & 2B IS 42km BEdL7- Taraka ZEATICHEE ST\ 5, &
7=, Erap BHPAPTIZ, 2012 A= 3 A\Zi#EH #BA4A L7 Hidden Valley Z T &R Jdu, @ T 4l
C Baiune-1 ZEFT & Bt STV D,

66kV A Ei Taraka ZFE T2 & Nadzab ZFEFT £ TOH) 40km & Milford FEFEFTE D 2 2> T
HETuns, 33kV AL IPP @ Baiune 7K /138 FERT & Baiune-1 }2 O Baiune-2 2T O 2 27T

TEP SN TWD, Flz, LA Ml D 132kV Rt DZEZZHIHRIE OPGW ICHE EHZ Th D & D Z
Lo ¥, —HRO 132kV BEEMRUC K =N TR WK R T btz ERIEERE O
BEZLTICRT,
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Erap BHEAFAT2> 5 Hidden Valley Z8 T~ 132kV | Baiune /K JJ3&EAT (BR]) 5 Baiune-2 2 EAT
Outgoing E7EMR, 2222 kT OPGW % £- A, ~ 33KV EEM

(2) EAR
LA OEH X, Network Operator & FRIEAL 5 — A Staff % 132/66/33KV &6 0O 3E H %
el CIT> T\ 5, BIfE, Taraka ZEHTCL A RMOEHA1T2 5 L 5. SCADA OFEANHEITH
ThD, 723, Erap BABAFT R Of Taraka BEATIZIZY 727 FARERE I TWRY, 207D, K
Pr. 11KV SWGR 5D Trip (2 2 BAMFHBEL CEEINMELT L2 ER”HLEDZ L,
—J7. 132kV XERNRIERED T2 FHE OB A BT 2T T\ 5, Erap BART CRiek S
NI LAERNC BT 2 EE RO MEREUIER 4-1 IR T X O ICIEFITE ., ks, BEHERO Y
VEA—ITEFVEY RLTWAEDT L,

# 4-1  Erap BT OBEESROIERE

No.| Relatedsrs | Line Phase
No. Red Yellow Blue
A: Reading on 27 Nov. 2013
1 Yonki 601 2,371 2,023 847
2 Taraka 602 2,339 2,042 862
3 Hidden Valley 604 125 2,039 512
Ht - A

(3) EHE - fRTFOIRL
LR OMERFEFLL Y 11kV SWGR 2 3 B S K O ) L —E5 0 E WA (X, Yonki
WCEHTEL TV AEBELUMRET — AL 0ITONTWA 2D, FHFFOXIGICKRHZE L T\ 5,
7233, 66KV IETEML T, BT OMEMN 3F & b 4 Db - 70, Fi=, 33kV ZEHT T,
FlE ALK OB & H LARICREB BN RE SN TORWDFRSH Y . 7o, SRE O FEEED AR
T, HFHEER WK D ICARZ T BT,

4.1.3 EEXRHE

(1) BRmmE 2
LA #1231 F 2 BRI 1L /N 6 T DZEBATE 1 25AT D Erap BIEAAT SRR S %, Erap B
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NFT =a—X=TEL A HIEHE~ A X

—T7IVRETa VY |

i LTI WA o s

PRATIZ. PR 26 TR 9~ D BRI BT I CA PRZE BE3 S i

EEFMITIT. 11kV @ SWGR &5 F

—F. LA HIN~OE AT Milford ZERT & O\ Taraka Z2EFT D 2 7> TH- T A,

BT D FELEESRRRE £ 4-2 R 4-
# 4-2

Lo TnD,
na,

3T,

Milford 36 BT DL E L DA%

B %E

(As of End of Nov. 2013)

No| Description Unit Ste p-down/up Transformer Station Transformer Remarks
No. 1 No. 2 No. 3 No. 4 No. 1, Aux. LB1X1 LB1X2
1 Capacity [MVA]
1) ONAN 25 15 15 0.75 0.75 0.75
2) ONAF 30 20 20
2 Voltage [kV] 66/11 66/11 6.6/11 4.15/11 11/0.415 6.6/0.415 6.6/0.415
3 Tap: 1) No. - 21 21 5 5
2) Details ---  +/-8/12x1.25% +/- 10/10x1.25%  +/- 2x2.5% +/- 2x2.5%
4 %Z at rated capacity
1) HV/LV [%] 7.54 8.58 7.85 4.93
2) HI/H2 [%] - - - - -- - -
3) HU/H3 [%]
4) H2/H3 [%]
5 Winding --- YNd11 YNd11 YNd11 Dynl
6 LIWV kv] 325 175 95 HV Side
7 AC Power Freq. [kV] 140 28 28 HV Side
8 Manufacturer
1) Name --- QRE Hyundai Merlingern
2) Year 2007.5 1988.8 2006.12 2005
Operation Conditions OK

Remarks: LIWV: Lightining Impulse Withstand Voltage
it : PPL
# 4-3 Taraka BEFTOEEIRDOAAR
(As of End of Nov. 2013)
No| Description | Unit Step-down/up Transformer Station Transformer Remarks
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 1 Aux. [ No. 2 Aux.
1 Capacity [MVA]
1) ONAN 15 15 15 14 15 0.75 0.75
2) ONAF 20 20 20 20 20
2 Voltage [kV] 132/11 132/11 132/66 13266 66/11 11/6.6 11/0.415 11/0.415
3 Tap: 1) No. 5
2) Details - +- 2x2.5% +- 8/12x1.25%
4 %Z at rated capacity
1) HVILV [%] 10.05 3.81/5.07 9.06 7.55
2) HU/H2 [%]
3) HUH3 [%]
4) H2/H3 [%]
5 Winding Dyn1l Dyni1l YNd11 YNynoll
6 LIwv [kV] 325 550 325 325
7 AC Power Freq.  [kV] 140 350 140 140
8 Manufacturer
1) Name *1
2) Year 2000 1993 1982.5
Operation Conditions OK
Remarks: LIWV: Lightining Impulse Withstand Voltage
*1: AEBS Chaina
Hi# : PPL
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(2) IR

FEAL TR O EE LRI AR X v T YRR E AT X ¢, )P A2 Static Var Generator 25 235% &
SINTWDER, BEHNOZERICKE T 2B ELOIEREITHEYIATON TN D EIXEWVEEN,
Taraka ZFEATICEBWTIE, ER 10MVar @ SVG 28 8MVar T, HRIZ 09 L FCEHA ST\ 5,
T, —EHOBRMEX, BAMERAEZRER SN TWD L, BEHZEROREDL 9 TIER,
728, 11kV SWGR O EMM AR+ 72 72, 1 AR CHIFE FESnRET D L. T ORI B
STV D 11kV SWGR OAETDOEIFREA Trip 775, O WHFMA AL TV D,

—J7. Milford T D 66/11KkV FETHEEER XA RN 20 & 30MVA L[H L TR\, WFiE
HRNEEL < IR T A,

(3) IEHx - PREFDIRIL

11kV SWGR % & DR OAMERFEFLY, MB AL OEBEF — L TEEIN TV D, BB, F&
i DFRER « AT Yonki (ZHIFE L T 5 Testing Team (2 X W 17b T 5, 11kV SWGR % & 1A E
B OMR#E Y L—%OEHRED Yonki IZEE L TV DAIRET—AICLVIThbTn5, (- T,
FHEEORHSICHMAE L TW5, 228, Milford ® 11kV SWGR DIf#EAFEROREIL. B A
L0, BEMENPIEDLDLZENHDEDZ L ThHoT-,

— . BRECHOATNEOKIREB E 7213 Y TR EAT L TWD EZAREL AiF b, i’
KA < &, —f, Photic-Cell Switch 23 CTW 5 & DRIZENH - 7=,

4.1.4 BEERE

(1) e

BLEElE, T 11kV/415-240V OREEHAEER CEREZ B I N TV D, KAFTFEFE T 11kV
TENMEE L TWD, 73, Taraka M O Baiune ZE T O —H O Hili T 22kV/415-240V 238 S 4
TW5, LML, Ko DN RERERE C—Mr—7 AnEA ST\ 5, 2 bl Efmk
NEAETH D, P, ZRZERIRITI RIS ACSR T, T4 ICHREEADOF v R X NHEBEENT
W5, LLTIC 11KV BLERK O GE A7,

Milford 38 AT 11kV ECEAREE S| & H L A, Nazdab ZZFEATNIZ 3 E D Nazdab ZE s~ 11kV
TEAEIL Steel H, BRICRL RIS O IMVA EE % 25,
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—J7, PPLIFREHEESRIRLFMERZ/ERF T, ZON, SEEHRSZ & L7 Milford 3§
TBATD Feeder-1 & 4-4 27”1,

% 4-4  Milford Feeder-1 DECE R L FE RO E

Type Transformer Manufacturer

Feeder | DTX. . - Age
Location of [Capacity| Voltage Tap LIWV/IAC i . Remarks
ID No. Setting | [KVA] | RVILV " St V] Winding | %Z Serial # Name Year IYear]
[yy/mm]
LAE-1 1 |MAIN MARKET BUS STOP 112 300| 11/433 3 Dyn1l 4 300MA386 TYREE
2 [FARMSET 112 500| 11/433 3 Dynll | 417 52627005 ABB
3 [KK KINGSTON MARKET KIOISK 500| 11/433 3 Dynll | 424 5237901 ABB
4 |WORKS WORKSHOP 1112 300 11/433 TYREE
5 [CARPENTERS HARDWARE 112 300| 11/433 3 Dynll 39 W890414 TYREE
6 [LAEPACKAGING KIOISK 500| 11/433 3 DY11 5.05 10897801 ABB
7 [TYRES4U i 500| 11/433 3 Dyn11 41 18472 CANZAC
8 [LB.C. SAWMILL KIOSK 300 11/433 3 Dynll 43 80156 TYREE
9 |SEWAGE PUMP 1P 200| 11/433 3 Dy11 422 18499 CANZAC
10 | TAIHEIYO CEMENT (*1) GT 7500 11433 | +2x2.5 3 | 75/28-60/22 | Dynll | 7.03 T934003 HYUNDAI 1993/3/1] 20 |ONAF
11 |LB.C. WORKSHOP KIOISK 500 [ 11/433 4 Dy11 4.05 40405 POWER KING
12 |BRIAN BELL H/CENTER 112 300| 11/433 3 Dyll 4 41062 OCREV
13 [LINGS FREEZER KIOISK 300| 11/433 3 Dyl1l 414 56457 ABB
141B.O.C. GT 1,000 11/433 3 Dyl11 4.76 513301 ABB
15|B.O.C. GT 1,000| 11/433 3 Dyll 473 1506907 ABB
16 [K K.KINSTON FACTORY KIOISK 750 [ 11/433 3 Dynll | 42 56466 ABB
17 |FLOUR MILL GT 1,000| 11/433 3 Dynll | 39 104949 GLAMORGAN
18 |FLOUR MILL GT 1,000| 11/433 3 Dynll | 543 5244 ABB
Subtotal 16,750 (*1): Transformer is property of Taiheiyo Cement Limited.
879 [A]
Higt : PPL

(2) EARI
FEREEMRE L, L— LI TEH Y | KBRS THRRE L OMRSFIRFICEI D B X 21T > TV D
A < BUR & B o Thvien, E 72 AR OB 3 LECEREE OH TR BN DWW TE BT,
WA ORETEMN L TWABERH D, 2070, BRI DOHFMITEENE L LEFR Lo
TW5, 23, —OORERICFRNHEAET D &, TORERI I TV D 11kV SWGR D42
T Feeder 28 Trip 35,

(3) iEdx - fREFOIRIL

B FEAR IS DR ES . K BHIPARR O AG) 0 1%, 258 fH & [RAkIC— A Operator (2 X%, #EifiE
FETITONTWD, 2O, REFTEULFEMITKT HRICPEND 2 E | BRI & oo
TWb, 723, PPL OFETIX, —#HOHX O HFUER X v XU X ORE7 2 — AR LD &
D&, T, KFEER AL POTHEOFE T, 72 %12 6.6kV llOFEEF T 11kV IO FEE % #
HT DL 15kV OZEBEILIZRDZENH D EOENRH T,

— 7 ARSFICOWTIE, BEF—LNER L TWDN, 1T L A CESEOBRLBIBhI, #EY)
IRBR A XOBF R OBANER ST D LTS W0 EE< 11KV ZR2281 8K & ABC (ZA5H#: L7223,
BIERE FAREWEZDEH SN T RWRENH -T2,

4.1.5 ZEFMCHBIT AESHE

BB R OBLRIR O 78 . Milford FEEFTD 11kV SWGR 76 5| = H &1 TV 5 Feeder-1 [0
TOFHAZEE L7-23, PPL 1% 415-240V LI LD &EEDFHAIORERN 72 <. >, Tester D —fix D
R E L EF > TV RN GHRORBEICE O B E M Z2 B Lz, £, B HEEFHHT 55,
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NAAFIZH T HBRADR 0 TRV S ICBbiiz, Zede, BRIZHE LICREFkIZ L5 & B miiikix
BRI 50% % 2 TV D atskind & - 7=,
LEIOESRETIX, A—2 FF U T8O PM35 73 2 BFE S -2, —FS D SRR D>
koik\M%ﬁ%ﬂm%%ﬁ%ﬁ%m7y7?%%éhfwﬁmkw BLFBAR DT A R TH E By
TITV, HEEEXECRISRIE Lz, 7 BICIS T 2 EHR S, 453EI1% 9 B4 U SRS ER X 30
R 288 2 FBJEDY 120%(13.2kV) & FAFFALL LT, BRHEEH 1 +0.84, -0.86Hz & Fték L7, #Hil
Lt%ﬁﬁ%%l44_r¢ Milford S/5

11kV Bus 1.250A ' Symbol
:
i
Length i cB a Circuit Breaker
[m] ' 12kV, LIWV:95KV W Cable Head
i 630A R ABS (Open)
; 17 25kA, 3-sec. : [<2) ABS or DS (Close)
T 777777777777777777777777777777777777777 [FDR-1]} %D  Transformer
200 3c XLPE, [1998] o Open Point
L Cu-200sq Capacitor
1,900 |_A_| -8 Lightning Arrestor
= ] 5,000Amp?
1,700 ACSR-85sq P [M]  Measuring Point
Tr
o— DO kVA
11/0.415-240V
100 ACSR-85sq
300 —X —oO
200 ACSR-85sq
P
+—c]
100 ACSR-85sq
A— T O
8 Tr. é Tr. é Tr.
kVA KVA kVA
10 ACSR-85sq 11/0.415-240V 11/0.415-240V 11/0.415-240V
Tr for BOC
——CD KVA
| 11/0.415-240V
ACSR-85sq <
500
5]
800 L °
é Tr.
kVA
300 11/0.415-240V
ACSR-85sq
No. 33 Tr.
— D kVA
11/0.415-240V
200
ACSR-85sq Tr. for
— — kVA
11/0.415-240V
ACSR-85sq
200
Tr. for Sewage
O GO 200 kvA
Tr. 11/0.415-240V
250 kVA
11/0.415-240v P
200
ACSR-85sq
o =
N S>) PPL
200sg-Cu o
50 3C, XLPE
*Taiheiyo Cement Limited (TCL) TCL
N T"""""Z&’"[""""""’""’Tﬂ{\?’éaﬁi’élé‘;
[ -
[ ey 3 :
Tr. ! Remarks:
5/7.5MVA ! Incoming Breake shall be provided on 11kV Cubicle side.
11/6.6kV !
4.85/7.03%
Dyn11

1993.3
75/60kV__ AC:28/22kV.

X 4-4 £85I R OB BHREX

=
%%
Et
=

4.2 FOMOIER
4.2.1 FEIHHEE
PPL 33 A EAT N OECEMRKE S S H L OB 2B HESZOFANL, ToTE 6T, EHEKITD
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MHIRVIRILE 72> TV D, BITE, BHEKIIHEEE N & ETBEENETHMHL WA, - T,
BT OVEBITOFTNEN LS & L0, FEIEOHEEENEH LRV TH D,

T4, 2008 4:~2012 fFIZ351T 2 Ramu B DI EKXR OGFEEE N REICK D &, FEET)BEITFETFLY
K A% TEIIN L TW AR, BEEBNEIZIZEMINE 2o TS, —F, FiNE) LB HREDEH
ITAEREIH) 29% D EVMRONE R LTV D, b B ESHES (Technical+Non-technical) 13 20%Fi
BEBESNTND,

INOREEBNEROTTEBEIEER 4577,

# 45 Ramu RMORBESELIRFEENE (2008 £~2012 4E)

No Descrintion 2008 2009 2010 2011 2012 AAIR [ o o
' P Mwh] | [%] | [Mwh] | [9%] | (Mwh] | [96] | [Mwh] | [%] | [Mwh] | [%] | [%]
1 Generated Energy 312114 100.0 329,666 100.0 346695 100.0 348262 100.0 366568 100.0 41
2 Energy Sold " 281,893 903" 250815 761~ 265369 765 262982 755 284253 775 0.2
3 Item-1 - Item-2 30221 9.7 78851  23.9 81,326 235 85279 245 82315 225 285

Remarks: AAIR; Annual Avarage Incresing Rate.

Hi# : PPL
4.2.2 LA I DR ERE O EI

PPL HMEMH L CTWAREXRMIL 2 2NICHY 2 TT 4 —ELRETH D, ERHIIOEFHIN
38MW THIERIE, Milford ZEEEHTIZH) 28MW : BiA H /) 9.5MW, Taraka Z2 T 9.8MW : B4 H /)
8AMW 3% (E S, REEAMMAE L GEH SN TS, 7235, Taraka Z2EATO R BRI ILEM O
N = DRI REE SN CEH STV 5729, Oil/Water Separator 55 X% & S AL TUeUY,

DEG D#&%HZ Light Diesel Oil Z ] L T\ 5725, FEEFDOEBHIZR W, 1E- T, HEDFITH
B, HEHEANELTHEBE LTS,

Milford Z& #E [T ?> DEG (% 25 LA LRTOEE T, Fiidh b AFRWNEE 2720 MbE U 72 3B &
P i OHEKGTR & 4% Cannibalization 25147 L TV %, fiEOE) DIZEHI S TR S TR EFITNIC

BITDHEENI 2 AT TSN TV ED  FHROKIEIX—EbITo 72 RN ED T & Th -
77

BEF— LET Milford D BT THBE 217> TE D | #5323 4 Ol E T Taraka [ZE X LTH

LR b O THERFE B 21T > T D,

—Ji. PPL REDOFETIL, THAUORERMIL LA TNICALE L, SR - BRES, TBMERICK L
BBE i £ L< 2RV C, Taraka Z2EFT)> 5K 7km BIZNLE 95 Singaua ~Bi% L. 66kV TR d
HZEERFILTWDHEDZ ETHHoT-,

Milford &% 0" Taraka D& E % O A4 3% 4-6 [T”1,
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= 46 REREOWE

(As of End of Nov. 2013)

No. | Description| Location Fuel Operation Niame of ManufactL{re_ and Manufacturing Year (*1) Capacity [My\/] Remarks
Mode Engine \ Year \ Firing Hr-| Generator \ Year | [Year] | Installed | Available
! !
A: Taraka S/S
1 No. 1 DEG Lae LDO Peak-Cut Caterpillar 7,311 1.4 1.2
2 No. 2 DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
3 No. 3DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
4 No. 4 DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
5 No. 5 DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
6 No. 6 DEG Lae - Retired --- --- --- - - 2013 --- --- Burnt
7 No. 7 DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
8 No. 8 DEG Lae LDO Peak-Cut Caterpillar 1.4 1.2
Sub Total 9.8 8.4
B: Milford P/S
1 No. 1 DEG Lae - Retired —— - - - - -— - -
2 No. 2 DEG Lae - Retired —— - - - - -— - -
3 No. 3DEG Lae LDO Peak-Cut Ruston 1969 1969 2.4 2.0
4 No. 4 DEG Lae LDO Peak-Cut Ruston 1969 1969 2.4 2.0
5 No. 5 DEG Lae LDO Peak-Cut Ruston 1969 1969 2.4 2.0
6 No. 6 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 33 25
7 No. 7 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 33 (*2)
8 No. 8 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 3.3 (*2)
9 No. 9 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 3.3 *2)
10 No. 10 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 3.3 (*2)
11 No. 11 DEG Lae LDO Peak-Cut Mirrlees 1988 1988 3.3 (*2)
12 No. 12 DEG Lae LDO Emergency Foxtel 14 1.0
Sub Total 28.4 9.5
C: Private P/S: IPP (Morobe Province)
1 Baiune Morobe HPP Base - 10 10
Sub Total 10.0 10.0
Total 48.2 27.9
Remarks:
1. LDO: Light Diesel Oil (*1):  Actual and/or planned retirement year.
2. HPP: Hydro Power Plant (*2):  This unit may be operable if spare parts were available.

3. IPP: Independent Power Producer

Hi 8 : PPL, Generation Team of Lae

4.2.3 LA M OFEETH

PPL 234 L7 R O DPENt 26 OB X HLY fHA CAT L2 A2 JEICERH U PIHa e kst
FEERAEKATIORT, B, Zofici, FEEESILE TN TV,

#4717 VAHIBOEETH

No.| Description [ tmwi ] 2009 T 2010 2011 | 2012 | 2013 | 2014] 2015 | 2016 [ 2017 [ 2018 | 2019 | 2020 [ 2021 [ 2022 | 2023 | 2024 [ 2025 [ Remarks
Future Plan I I I I
1) PNG Taiheiyo Cement 3
2) Prima 1 05 24
3) New Port 2.8 Cfd to ADB
4)  Portion 508 Industrial Zone 8
5) KK Kingston 1
6) BOC 1 1
7)  MMJV Port Only 10
8) Goodman Fielder 15 0.7
9) Majestic 1
10) Nambawan (Under Construction) 2 2
11) Dong Won (Awaiting Gov. Permit) 1 1
12) Haili sheng (Advanced Planning) 1 1
13) Mainland Holdings 10 5
14) Paradise Foods
15) SP Brewery 0.5 0.7 1 1
Sub total 8 23 16 1 0 10 0 24 0 0 0
Wafi Golpu (Gold/Copper Mine) *1
1) For Construction Stage [MW] 30
2) For Operation [MW] 150
Sub total 30 0 0 0 0 150 0 0 0 0 0
Remarks:
1) *1:Estimated value by DNERNt.
Higt : PPL
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4.3 &
LA HBRKOBIM 2 E 2 2 E LT R ons,
(1) ZE K OB
1) B2 DA
PR D F E 70 © NI RLEMREE DR AR IS LARE L TV 5D,
2) HAREHIZKR HBUE A E
EEFMOELSI KT D RIEDFE S TR, $7-, EESRENRHETH 5,

3) R BN TV AR
11KV BB Feeder OIREMKELROHHAP TN TORNZ LIZXE DL L WEBBFEL, 12
BEHNIES MATWAEr— AR 55,

(2) BRI & MR P
HEFOJFKITEA & XRICHEA DR DY | AU &9 REHDPHRY RSN TEY | FRABIZEDN

T, £z, THHISHT D, ET & RROFEEN BB SN TO RN T2, B R MR

R THOIL TR,
(3) B/ K DR
KB LNEBITOFTNE I &EFO
Non-Technical Loss DA FF S HWIHETEZ 2 L5 ICT 20 ERH L, kb, BfEIC
FTATN B OV TN OFEAT A ST LT D &0 D X5 A EER A 517 2 S BEl s b, 7o,
EEMTLIKY O HLUEE « DREZHET D 2 LIk 2B BRI EZ BRI 2 06ERH D,

REAED Loz, »7e< &b, Technical &N

RS
. K

(4) PR EHILTE DB
EICB D DR AL AT LN, 21988 45 AlIChHlE SN Thb—ELHESH

s ANABEEINCEA L T DHERHTE—INT

AR
TRV, i, REFOERRMERO I v 7
VRO TRAIHE T S LEN D 5.

—F EEEBOUMARSE L E L E T, SRR SNSRI, BRI O

ORI L TR S R ER B 5.

J7|E &

ORSELHTEES
LATNTE, @BOPENEFICBN TV LEBbh2, ZhICkY), 72— XORLE

IR A L, IR OMFFE P 2B L TWD LR SN D,

(6) H&R DIRST « MRRC R
BV OPRST RGLE A B L. M T EA L CRHBAICER T2 Z ENEEN D, FRIT,

ZIUD DOFLEKIT, Monthly Report % CTHEBEL, £ H, Z2BEEE LT, #ETHLAMEH KD LI IC
THIENEEND,

(7) BB L OEEOTE

BB I OBE N EEORGFEOEENEZ MR T D LENH 5, BIE, Taraka ([2351) 5B EOFEE

%, B G MHOFHEE B2 ENTRY) OFiAMEL FEIZ, EHEE 11kV, J1%% 0.85

—ELRE LR LTV,
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5. BRIEHSEE

BREMASEEIC OV T, AEREMILE - BEFEEHNEC RSO GERICHES N TV D729,
AFRAE T, BREEER L OREA MRS CEERNBENZ L 2R LT, B, XS T =a2—F=
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MINUTES OF MEETINGS
BETWEEN
THE DETAILED PLANNING SURVEY TEAM
AND
AUTHORITIES CONCERNED OF

THE INDEPENDENT STATE OF PAPUA NEW GUINEA

ON
JAPANESE THECHNICAL COOPERATION

ON

“PROJECT FOR LAE AREA POWER DEVELOPMEMT

MASTER PLAN”

In response to the request from the Independent State of Papua New Guinea {hereinafter
referred to as “PNG™), the Detailed Planning Survey Team (hereinafter referred to as “the
Team™), organized by the Japan International Cooperation Agency (hereinafter relerred to as
“JICA™) and headed by Shigeru SUGIYAMA, visited PNG from 17" November, 2013 to 14®
December, 2013 for the purpose of working out the details of the technical cooperation project
concerning Lae Area Power Development Master Plan (hereinafter referred to as “the Project™).

During its stay in PNG, the Team exchanged vicws and had a series of discussions with the
PNG authorities concerned on the detail design of the Project and necessary measures to be
taken by the NG Government represented by PNG Power Limited (hereinafter referred to as
the “PPL”), Department of Petroleum and Energy (hersinafter referred to as the “DPE™) and
HCA for the successful implementation of the Project.

As a result of the discussions, both sides mutually agreed upon the matters referred to in the
document attached hereto.

Port Moresby, 12, December, 2013

!
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Mr. Shigeru Sugiyama
Chief Representative, PNG
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Japan International
Cooperation Agency

Mr. Vore Veve

Acting Deputy Secretary
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Department of Petroleum
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Witness:

/Q/ ) /Mr. Reichert Thanda

First Assistanat Secretary
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Mz, John "‘F'J
Chief Executwc Officer
PNG Power Limited

Witness:

Mr. Wasantha Kumarasiri,
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Managing Dircctor
Independent Public

Business Corporation
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THE ATTACHED DOCUMENT

I. SCOPE OF THE PROJECT

PNG Power Limited (hereinafter referred to as “PPL”) requested JICA to provide iechnical
assistance on preparation of the distribution system development plan in Lae area, since
impravement of distribution system in l.ae area is an urgent issue and it is necessary to take
measures for prevention of earth faults, enhancement of distribution capacity, preventing illegal
cennections and so on.

However, through the detailed planning survey on the Project, it was found out that there are
also some crucial problems not only in the field of distribution but also in the field of generation
and {ransmission system to supply reliable electricity to consumers, PNG side and the Team
agreed that the power development master plan of the Ranmu power system is indispensable in
meeting rapid power demand growth and secure necessary supply capability to the Lae area
taking into account MOMASE economic corridor development plan and rural electrification rofl
cut plan.

As a result, the Project consists of two components:

(1) Study on power development master plan of the Ramu power system,

(2) Study on distribution system development plan in Lae Area

Il. QUTLINE OF THE PROJECT
Although the Project will officially start after the Record of Discussions (hereinafter referred to
as “R/D™) is signed, both sides agreed upon its framework as the attachment (draft R/D).

IIL IMPLEMENTING SCHEDULE
Both sides agreed upon the tentative Implementing Schedule in the attachment (draft R/D).

IV. MEASURES TO BE TAKEN BY JICA

The following matters were confirmed and described in the attachment (draft R/D) through the
discussion hetween the PNG and JICA sides:

1. Dispatch ol members of the JICA missions

2. Provision of Equipment and Material

3. Counterpart Training in Tapan and/or third country
The Counterpart Training will be conducted within the Project budget and depend on the
availability of host institutions for acquiring the knowledge and skills in necessary fields,

4. Bearing expenses necessary for security, provide international airfarc and accommodation
fee etc.

V. MEASURES TO BE TAKEN BY PNG SIDE
The following matters were confirmed and described in the attachment (the draft R/D) through
the discussion between the PNG and JICA sides:
I.  Assignment of main counterpart personnel and some of the counter personnel will be full
time described as below:
- Projeet Director: Director, Strategic Planning & Business Development
- Project Manager: Manager, Strategic infrastructure., PPL
- EMC Secretariat Staff
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- Generation Planning Officer
- Transmission Officer

- Distribution Qfficer

- Substation Officer

- PPL Prgject Coordinator

- Others if necessary

All counter personnel from PPL and/or DPE will be informed to JICA PNG office with the
names, position by the end of April 2014,

2. Facilities and Equipment
the principal facilities, such as an office space and utility for experts both at Port Moresby
and Lae shall be prepared by PNG side before the commencement of the Project.

3. Safety and Security Measures
PNG side will arrange nccessary and adequate safety and security measures for the
members of JICA rnissions such as police escort to the pilot sites and so on.

4. Others
PNG side wili expenses necessary for

- implementing the Project activities in PNG (travel expenses, allowance and
accommodation only for PNG counterpart personnel and participants. )

- For training abroad, PNG side will provide costs for domestic fravel fee, daily
allowance (JICA will provide international flight fee and accommodation fee only)

- maintaining and operating cost for equipment procured by the Project

- implementing the maintenance works in the pilot sites

V1. ADMINISTRATION OF THE PROJECT
1. Joint Coordinating Committee
For the effective and successful implementation of the Project, the Joint Coordinating
Committee (hereinafter referred to as “JCC”) will be established in order to fulfill the following
functions:
(1} To formulate and approve the annual work plan of the Project based on the
Ioplementing Schedule
(2) To review the overall progress and achievement of the Project
(3) To make decisions on major issues arising fiom or in connection with the
implementation of the Project
JCC will be held at least three times. The members of JCC are stated in the attachment (draft
R/D).

2. Project Director and Project Manager
(1) Director, Strategic Planning & Business Development, as the Project Director, will bear
overall responsibility for the administration and implementation of the Project.
(2) Manager, Strategic infrastructure, PPL, as the Project Manager, will be responsible for
the managerial and technical matters of the Project.

VII. RECORD OTF DISCUSSIONS
t. The R/D will be signed between PNG side and JICA PNG Office before the
commencement of the Project to determing the framework of the Project. The draft R/D is

N
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shown in the attachment. Both sides will review the contents of the draft R/D (see the
attachment) and submit the comments each other by around the end of January, 2014.

2. The R/D will be signed tentatively around February 2014, Concerned organization will
inform JICA of the signatory of their representative by the end of January 2014,

VIH. OTHER RELEVANT ISSUES

b.  Alignment of the Project with the government superior policy & strategy

Both sides confirmed that the Project will be strategically positioned in line with its superior
policies such as Medium Term Development Plan and Electricity Industrial Policy.

2. Collaboration among relevant stakeholders

Both sides confirmed that the collaboration among related divisions and various organizations
such as PPL, IPBC, DPE, and DNFM is essential for the successful implementation of the
Project.

3. Pilot Sites for Lae Distribution System

In response to urgent needs for improving distribution system in Lae area, the Project will have
pilot sites 10 demonstrate various technical measures to be utilized for maintenance and daily
operation. Costs associated with the pilot project are mutually horme by PPL, and/or DPE and
JICA. Security concerns must be [ully addressed as the first priority upen choosing the pilot
sites.

4. Counterpart personnel

PPL and DPE wilt encourage sufficient numbers of counterpart personnel lo be assigned and
actively invalved in the Project. Additionally, PPL and DPE will try to employ stafls necessary
for smooth implementation of the Project and further dissemination of the achievement of the
Project.

5. Target Year of the Project
Both sides agreed that the master plan covers years between 2016 and 2030,

6. Securing PPL and DPL Project Counterpatts

The Team was explained by the DPE that it is planning to increase the number of officers
mainly through transferring from PPL so that they can start to serve as technical regulator in the
power seclor. Notwithstanding this situation, both sides agreed that once PPL. and DPE
counterparts are assigned io the Project, the counterparts must stay in the same position for the
entive duration.

7. Possible Change of the Project Componcents
The Team explained that even though both sides officially agreed in the project framework, in

case of unavailability of suitable resource, scopes and inputs of the Project may be altered. PNG
sides understood the explanation,

End

Attachment : Drafl Record of Discussion (R/D)
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DRAFT

RECORD OF DISCUSSIONS

ON
PROJECT FOR LAE AREAPOWER DEVELOPMENT
MASTER PLAN
IN
THE INDEPENDENT STATE OF PAPUA NEW GUINEA
AGREED UPON BETWEEN
PNG POWER LIMITED

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Port Moresby [date]
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Mr. Shigeru Sugiyama
Chief Representative, PNG
Office

Japan International
Cooperation Agency

Mr. Veore Veve

Deputy Secrelary
Depatment of Petroleum
and Energy

Wiiness:

Mr. John Tangit
Chief Executive Qfficer
PNG Power Limited

Witness:

Ms. Juliana Kubak
Acting Secretary
Department of National
Planning and Monitoring

Mr. Wasantha Kumarasiri
Managing Director
Independent Public
Business Corporation
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Based on the minutes of meetings on the Detailed Planning Survey on the Project for
Lae Area Power Development Master Plan (hercinafier referred to as “the Project”)
signed on 12" December, 2013 between PNG Power Limited (hereinafter referred to as
“PPL™), Decpartment of National Planning and Monitoring (hereinafter referred to
as "DNPM™), Independent Public Business Corporation (hereinafter referred to
as "IPBC”), Department of Petroleum and Energy (hereinafter referred to as "DPE™),
and the Japan International Cooperation Agency (hereinafter referred to as “JICA™),
JICA held a series of discussions with PPL, DPE and relevant organizations to develop
a detailed plan of the Project.

Both sidcs agreed the details of the Project and the main points discusscd as described
in the Appendix 1 and the Appendix 2 respectively.

Both sides also agreed that PPL and DPE, the counterpart to JICA, 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 afier the implementation period in order to contribute toward
social and economic development of the Independent State of Papua New Guinea
(hereinafter referred to as”PNG™),.

The Project will be implemented within the framework of the Colombo Plan Technical
Cooperation Scheme and the Note Verbales exchanged on 20" September, 2012
between the Government of Japan (hereinafter referred to as “GOJ”) and the
Government of the Independent State of Papua New Guinea (hereinafter referred as
“GoPNG™)

Appendix 1: Project Description
Appendix 2: Main Points Discussed
Appendix 3: Minutes of Meetings on the Detailed Planning Survey
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Appendix 1

PROJECT DESCRIPTION

Both sides confirmed that the contents staled in the Project Description agreed upon in
the minutes of meelings on the conceming Detailed Planning Survey on the Project

signed on 12" December 2013(Appendix 3) have been implemented and will be
remained.

1. BACKGROUND

After inauguration of O'Neill government int 2012, political situation has been stable,
Regarding economic aspect, net growth rate of GDP shows from 6% to 9% in tow by
strong agriculture and mining sector since 2007, the growth rates are higher in
comparison with those of South East Asian countries, Under these circumstances, it is
anticipated that power demand in PNG will increase in the future. Based on the
provisional calculation in the PNG POWEIR 15 Year Power Development Plan
2012-2026 (15YPDP) published by PNG Power Limited (hereinafter referred to as
“PPL™), net system sales energy and peak power demand will increase from 869GWh
and 210MW in 2012 to 1,142GWh and 347MW in 2026 respectively. On the other hand,
although PPL owns power plants which total installed capacity is 278MW, actual total
supply capacity is estimated at around 200MW, below the peak power demand due to
aging of power facilities and inadequacy of maintenance. Therefore, chronic power
shortage has been oceurring.
Especially, in Ramu power system which supplies power to the provincial cities in
MOMASE region such as Lae and Madang, the peak power demand is estimated to
increase from 74.3MW in 2012 to 104.8MW in 2026. Among of those cities, the peak
power demand in Lae city, with second largest population and the largest commercial
city, is estimated to increase from 37.9MW to 66.8MW around twice.

Al preseni, power supply is unstable in Ramu power system. Unexpected power
outages in Ramu power system due to power supply capability had occurred 1,932
times and those due 1o power network of 1,706 times in 2010. Although large scale
diesel power facilities are installed in Lae city, largest demand center in Ramu power
system, blackouts of 83.5 hours on monthly average had occurred, since troubles of
power plants commonly happened due 1o aging of the facilities, And also, partial power
outage due to troubles of distribution network and others commonly cccurred.

Against the above circumstances, PPL. has been proceeding development and
upgrading hydropower plants. Regarding transmission network, JICA had conducted
“Preparatory Survey on Expansion and Reinforcement of the Ramu power grid”
{equivalent of Feasibility Study), and middle and long term power demand forecast and
power development plan were reviewed and necessary expansion plan of transmission
network in Ramu power system. Furthermore, based on the above preparatory survey, a
loan aid project “Project for reinforcement of Ramu transmission network™ (L/A was
signed in August 2013) will be commenced and fransmission lines connected to Lae city
surrounding area and those fixfures and fittings will be upgraded and reinforced.

7
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However, regarding distribution system including small scale power facilitics in Lae
¢ity and the surrounding area, it is necessary {o identify problems and study on remedial
measures in order te improve reliability of power supply. As a prospected improvement
plan, counter measures against aging of diesel power facilities for power generation and
development of new power plants are conceivable. Furthermore, improvement of
distribution system is also an urgent issue and it is necessary 1o lake measures for
prevention of earth faults, enhancement of distribution capacity, improving control
system, preventing illegal connections and so on.

1. OUTLINE OF THE PROJECT

1. Title of the Project
Project for Lae Area Power Development Master Plan

2. Expccted Goals which will be attained after completion of the Project

(1) Goals of the Project
To develop optimum power development master plan in the year from 2016 to
2030 of the Lae area

{2} Goal which will be attained by utilizing the outcome of the Project
To meet rapid power demand growth, to stabilize power supply and to reduce
greenhouse gas emission in the Lae area by promoting suitable power
development

3. Qutputs

{1) Power development master plan composed of power generation development plan,
power network (transmission, substation and distribution) expansion plan in Lae
area (including MOROBE province and Eastern Highland province) is developed.

(2} Distribution system Mater Plan in Lae Area is developed.

4. Activities
The project shall consist of two components and be carried out as follows.

(1) Study on power development master plan

1-1To forecast macro power demand through the study on GoPNG economic policy
(Economic corridors development plan}, Industry investment poliey, rural
electrification policy, population growth rate and so on.

1-2To forecast micro power demand through the study on Momase econcmic
corridor plan (vision 2050), new commerce township plan in Madang, industrial
zone development plan in Lae city and mining development plan. And the
project team shall set a couple of power demand forecast scenarios taking into
account the macro power demand forecast. Furthermore, future daily load curve
will be studied.

1-3To study Encrgy Policy and Renewable Energy Policy, and then evaluate
economic efficiency and supply capability of every primary energy.

[-4To collect data and information on supply capability, rehabilitation plan and

5
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decommission plan of the existing generation facilities. Especially regarding
hydropower plants, the project will obtain hydrological data and figure out
monthly firm (pcak) capacity of them. Project cost, fuel supply plan and fuel unit
cost of generation projects including geothermal, gas fived, biomass power will
be studied. Furthertore, data and information to figure out supply capability and
generation unit cost of IPP projects will be collected.

1-5To exchange information relevant to the above matters with other donor
organizations.

1-6To prepare several scenatios of power generation development plan and build up
the most economical fuel mix plan which ensures supply reliability in 2030.
Comparative study on with or without of interconnection between Lae and Port
Moresby power system will also be carried out.

1-7To introduce concept of Strategic Environment Assessment (hereinafter referred
as SEA) and set important social environmental consideration items and their
evaluation methods. Comparative study on several alternalive strategies or plans
from the environmental and social consideration prospects will be carried out.
The optimum power generation fuel mix will be determined,

1-870 build up power generation project implementation plan of every year taking
inte consideration of development schedule and financial resource of each
project, This aims at securing power supply reliability of each year and to
achieve the optimum power generation fuel mix in 2030.

1-9To figure out current power system operation manners such as frequency /
voltage / power factor control and communication system, and current protection
relay conditions. Accordingly problems are clarified and recommendation on

i menl meaacuren 1o made
llllpr(}‘\"elll\l.lll- ANNCOWIGD 1O LI,

1-10 To carry out power flow analysis and power system stability analysis based on
power generation development plan, every areal power demand forecast, and
draw up optimum power nelwork expansion plan.

[-11 To study O&M organization and institution of power stations, transmission
lines and substations and make recommendation on improvement measures. If
necessary, organizational reform and human resource development plan will be
recommended.

[-12 To cstimate long run marginal cost and draw up long term investment plan
according to the above optimum power development plan,

{2) Developing distribution system Mater Plan in Lae Area

2-1 To figure out cwrrent condition of the existing distribution lines and substation
facilities, and prepare facility inventory and single line diagram. And to figure
out causes of power loss and forced outages, and build up improvement
measures.

2-2 To carry out power flow analysis and distribution system stability analysis of
bulk power system based on the above study, and clarify the problems.

2-3To carry out actual condition survey on cause and effect of harmonics of
distribution line and build up improvement measwres.

2-4To study optimum distribution system structure from the viewpoints of supply
reliability securement, decrease of power loss and O&M manageability.

2-5To select priority area for improvement, enhancement and renewal of distribution
system in Lae arca from the viewpocints of urgency and importance. And to build
up distribution system development plan. In this regard, the project studies

8
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necessity and timing of introduction of new technologies such as distribution
automation system, underground distribution line and smart grid,

2-6To conduct initial envirommental cexamination in compliance with the
environmental regulation of PNG and JICA environmental guidelines and also
calculate CO2 reduction in the sclected areas described in 2-5.

2-7To estimate project cost and draft implementation organization and schedule in
the selected areas described in 2-5.

2-8To conduct economical and financial analysis in order to evaluate project
viability in the sclected areas described in 2-5.

2-9To offer advice on voltage control and power factor management, ete.
indispensable for operation of substation. The project also instructs how to put
priority order on each feeder considering load of feeder.

2-10 To instruct purpose of use and basic motion of every protection relay
instruments.

2-11 To instruct concept of preventive maintenance and predictive maintenance.

2-12 For 2-9~2-11 above, an appropriate pilot site(s) is determined considering
PPL’s budget and workload. A working plan is developed and implemented.

5. Input
{1) Input by JICA
1)Dispatch of mission (tentative only and assignment member is to be determined
later)
e Leader/Power Development Planning
Power Demand Forecast
Primary Energy
Power System Planning
Power Systern Analysis
Power System Operation
Distribution & Substation Planning
Distributions & Substation Designing
Q&M of Distribution & Substation
Protection Relay Designing
Environmental and Social Consideration
Hydropower Generation Planning
Thermal power Generation Planning
Economical Financial Analysis
2} Equipment (tentative only)
e 3 phases relay tester X 3
» 3 phases earth lcakage recorder X 3
e 3 phases power recorder with harmonics X 5
¢  Earth fault detcetor {1km) % 3
e Digital tester X 5
3) Others
» DBearing expenses necessary for security, provide international airfare and
accommodation [ee elc

¢ Means of transport and travel allowances for members of the JICA missions for
official travel within PNG;

s & & & 3 > & & & & & & @
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[nput other than indicated above will be determined through mutual consultations
among JICA, PPL and/or DPE during the implementation of the Project, as
necessary.

(2} Input by PPL and/or DPE
PPL and DPE will take necessary measures to provide at its own expense:

s  Services of counterpart personnel and administrative personnel as referred to in
II-7;

s  Suitable office space with necessary equipment;

» Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare parls and any other materials necessary for the implementation of the
Project other than the equipment provided by IICA;

Information as well as support! in obtaining medical service;
Credentials or identification cards;

s  Available data (including maps and photographs) and information related to the

Project;

Running expenses necessary for the implementation of the Project;

Expenscs necessary for transportation within PNG of the equipment referred to
in II-6 (1) as well as for the installation, operation and maintenance thereol

7. Implementation Structure
The Project organization chart will be prepared immediately after the project starts. The
roles and assignments of relevant organizations are as follows:

(1) PPL and DPE
- Project Director: Director, Strategic Planning & Business Development
- Project Manager: Manager, Strategic infrastructure., PPL
- EMC Sccretariat Staff
- Generation Planning Officer
- Transmission Officer
- Distribution Officer
- Substation Officer
- PPL Project Coordinator
- Others if necessary

(3) Members of the JICA missions
The JICA experts will give necessary technical guidance, advice and
recommendations to PPL and DPE on any maiters pertaining to the
implementation of the Project.

{4) Joint Coordmating Comnrittec
Joint Coordinating Committee (hereinafter referred to as “JCC™ will be
established in order to facilitate inter-organizational coordination. JCC will be held
whenever deems it necessary., A list of proposed members of JCC is shown in the
Annex 1.

8. Project Site(s} and Beneficiaries
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Area covered by Ramu System.

9. Duration {Annex 2)
The project duration is 24 months as described in the Plan of Operation in Annex 2.

10. Reports
The members of the JICA missions will prepare and submit the following reporis {o the
PPL and DPE in English,
{1) 5 hard copies and soft copy of Inception Report at the commencement of the first
work period in PNG
{2) 5 hard copies and soft copy of Draft Final Report at the end of the last work
period in PNG

{3) 5 hard copies and soft copy of Final Report within one (1) month after the receipt
of the comments on the Draft Final Report

11. Environmental and Social Considerations
{1) PPL agreced to abide by ‘JICA Guidelines for Environmental and Sacial
Considerations’ in order to ensure that appropriate considerations will be made
for the environmental and social impacts of the Project.

ITI1. UNDERTAKINGS OF PNG SIDE

1. PNG side will take necessary measures to:

(1)ensure that the technelogies and knowledge acquired by the PNG nationals as a result
of Japanese technical cooperation contributes to the economic and social development
of PNG, and that the knowledge and experience acquired by the personnel of PNG from
technical training as well as the equipment provided by JICA will be utilized effectively
in the implementation of the Project; and

(2)grant privileges, exemptions and benefits to the members of the JICA missions
referred to in II-6 (1) above and their families, which are no less favourable than those
granted to experts of third countries performing similar missions in PNG under the
Colombo Plan Technical Cooperation scheme.

2. PNG side will take necessary measures to:
(I)provide security-related information as well as measures such as police escort to the
pilot sites to ensure the safety of the members of the JICA missions;
(2)permit the members of the JICA missions to enter, leave and sojourn in PNG for the
duration of their assignments therein and cxcmpt them from foreign registration
requirements and consular fees;
(3)exempt from taxes and any other charges on the equipment, machinery and other
material necessary for the implementation of the Project;
(4)exempt from income tax and charges of any kind imposed on or in connection with
any emoluments or allowances paid to them and/or remitted to them from abroad for
their services in connection with the implementation of the Project; and
{5)meet taxes and any other charges on the equipment, machinery and other material,
referred to in 11-6 above, necessary for the implementation of the Project.
Other privileges, exemptions and benefits will be provided in accordance with the
Note Verbales exchanged on 20th September, 2012 between GQJ and GoPNG,

9
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3. GoPNG will bear claims, if any arises, against the members of the JICA missions
resulting from, occurring in the course of, or otherwise connected with, the
discharge of their duties in the implementation of the Project, except when such
claims arise from gross negligence or wilful misconduct on the part of the members
of the JICA missions.

4. PNG side will bear claims, if any arises, against members of the JICA missions
resulting from, occurring in the course of, or otherwise connected with, the discharge
of their duties in thc implementation of the Project, except when such claims arise
from gross negligence or willful misconduct on the part of members of the JICA
15510115,

IV, EVALUATION

JICA will conduct the following evaluations and surveys to mainly verify sustainability
and impact of the Project and draw lessons. The PNG side is required to provide
necessary support for them,

1. Ex-post cvaluation three (3) years after the project completion, in principle
2. Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT

For the puipose of promoting support for the Project, PNG side will take appropriaic
measures 10 make the Project widely known to the people of PNG.

VI. MUTUAL CONSULTATION

JICA and PNG side will consult each other whenever any major issues arise in the
course of the Project implementation.

VII. AMENDMENTS

The record of discussions may be amended by the minutes of meetings among JICA,
PPL and DPE.

The minutes of meetings will be signed by authorized persons of each side who may be
different from the signers of the record of discussions.

Annex 1: A List of Proposed Members of Joint Coordinating Committee
Anncx 2:  Tentative Implementation Schedule
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Annex 1

A List of Proposed Members of Joint Cnordinating Committee

[. Chairperson
Director, Strategic Planning & Business Development, PPL (Project Director}

2. Members
13 PNG Side
- Deputy Secretary, DPE
- EMC Secretariat Staff
- Manager, Strategic infrastructure., PPL (Project Manager)
- PPL Officer
- Senior Portfolio Manager, IPBC
- Foreign Aid Division, DNPM
- Other representative(s), if nccessary
2) Japanese Sidc
- Member{s) of JICA Mission
- Representative(s) of JICA PNG Office

Note: Official(s) of the Embassy of Japan in PNG may attend the Joint Coordinating Committee as
observer(s),

Abbreviations:

JICA  : Japan International Cooperation Agency

IFBC ; Independent Public Business Corporation

DNPM : Department of National Planning and Monitoring
DPE  : Department of Petroleum and Enerpy

EMC ; Llectricity Management Committee

PPL  : PNG Power Limited
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(1) Grid code,
(2) Power system planning criteria (voltage, frequency, supply reliability, system
stability, short-circuit and grounding fault current, ete.),
(3) Single Line Diagram of POM Grid,
(4) Single Line Diagram of Ramu Grid,
(5) Route map of Ramu transmission lines,
(6) Overall system diagram of Lae area,
(7) Route map of Lae distribution lines,
(8) Facility resister for;
1) Transmission lines,
2) Substation,
3) Trunk distribution lines,
(9) Fault records in for;
13 Tra issh
2) Substation,
3) Distribution lines.

4) Demand forecast of Lae area,

lines,

No. Questionnaire / Information Required Assumed Organizations to Reply Remarks
1 | [General Information]
(1) Role and Organization chart for;
1) Department of Petroleum and Energy (DPEne), DPEne
2) Department of National Planning and Monitoring (DNPM), DNPM
3) Department of Public Enterprises (DPEnt), DPEnt
4) Independent Public Business Corporation (IPBC) IPBC
5) Independent Consumer and Competition Commission (ICCC), cee
&) PNG Power Limited (PPL), PPL
7} Department of Environment and Conservation (DEC), DEC
(2) Statistic yearbook (Social and economic indexes) in PNG, Statistic Bureau
(3) Foreign investment law / BOT or IPP law IPBC
2 | [Power Development Plan] PPL Updating  information
(1) Company brochure / Annual report of PPL 2?\‘3 ‘dalu from as of Jan
(2) Peak demand and energy consumption in every power system from 2008 to 2012, -
(3) Power demand forecast (peak d d and energy o ption) up to 2025, if any
(4) Latest power development plan (PDP) in every power system (National and
Provineial 10 Year Power development Plan 2009-2018.).
(5) Supply capability of each existing power plants (monthly firm or rated capacity
(90% probability) ).
(6) Information of individual power development projects on-going and planned
{Name, location, nu , installed capacity, fuel type, etc),
(7) Monthly averaged g ion energy and monthly firm capacity (90% probability)
173
Page - _ _
JAPAN INTERNATIONAL COOPERATION AGENCY Plan Organization ¢ |
-~ weA | QUESTIONNAIRE/INFORMATION | . |
PROJECT NAME: Ref. N
Project for Lae Area Power Development Master Plan | REQUIRED Tssue Date ¢ |
Revision Date :
of each power plants (existing, on-going, planned),
(8) Power development criteria (LOLP, peak duration hours in a day, etc.),
(9) Construction Cost and Generation Cost of each power plant project in PDP
(10)  Scheduled outage of each fuel type of power plant,
(11)  Situation of Energy Saving Plan and Demand Side Management,
3 | [Power System Plan] PPL Updating  information

and data from as of Jan.
2011

213
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(10)  Peak demand and energy consumption in Lae arca from 2010 to 2012,
(11)  Organization chart with number of stafts for Distribution System of;
a) Port Moresby
b) Lae arca
¢) Madang area
(12)  Daily load data for Lae system (for continuous 7 days),
(13)  Development Plan of Ramu Grid.

The Renewable Energy and Energy Efficiency Partnership (REEEP), Independent
State of Papua New Guinea (2010),

Remarks: All data shall be with electronic data if available.
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BIf%%: : Asian Development Bank (ADB)

% T : ADB, Level-13, Deloitte Tower, Meeting Room

o & (EORRg)
ADB Mr. Fred Ramos; Project Officer (Energy)
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2. —fkiEH®
1) BUE. LA #HiliTHEfE L TV % Project 13 FL ;

a) Lae Port Development Project C, 5& 7 TZEI% Nov. 2014 T, MEREHIT, % HHFH~
TA=ALLTHEHHZ e L, 12 A 10 BICBIEFMERET P CTH Y 23 T L7
HiEKET D L ORIBENRDH - T,

b) Rural Electrification (%, Morobe Province TIL5E/E L T 7, EHIZ, PNG /56 DHEL
RKp7pninb oz b,

2) PNG T L TV % Power Sector IR DL E L CTIZ TR d 5
a) Implementation of the Electricity Industry Policy (TA)
b) Improve Energy Access for rural Communities (Grant)
c) Port Moresby Power Grid Development Project (TA; HPP)
d) Town Electrification Investment Program — Tranche 1 (Loan)
e) MFF: Town Electrification Investment Program (Loan)

W, EFREA-ICHOWTIE, ¥ R=—o Office [IZHER%E. A—LLTHHIHFL LD,
12 A 10 H. BifE Draft Final Z{ERH T, #& T L7= 5 Website (Z UP 5 D TZ L% WL T
RLWEDRIERD -T2,

3) Difficulty

Document Z#2HH L CH 222 ik Hl & vy, PPL @ Capacity A~ &, DNPM~IPBC 73
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BEfR%E  : PPL-LBO

BT : Baiune-1; 33/22kV S/S } UF Baiune-2; 33/132kV S/S

o A (BORRI)

PPL Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)
Mr. Jimmy S. Mupangke; Control (LBO)
Mr. Gordon sulei; Electrician
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4. Baiune-1, 22/33kV B EFTOE

1)

3)

4)

5)
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TITUFICADEDRVENENFGY BERETIIN 2 BHEEINoT, &P
Mumeng ZE&BEHTA & - 7225 2009 I AE L7k (Iad & Bbiud ) T Lk S Uk
Ebiahote, £z, /WNERJNETED D TABRTRITIUIWNT 22\, BUIEMRGZ 44T 250
NhHEDZ L,

Feix, 20x10m F2E T, 2 5D 2.5MVA BEEHA A EZR SR E STV 5, 5HARREE T 33kV
TIPP O I TW D,

éEﬁ%%Fﬁ&:&i\ 22kV 250 H L#RIZ Auto-Recloser 3G E STV A28, 33kV D 7| & iAA
FEWRrg IR E S TR 59, BEB S EFHT IPP @ 33kV ZEATICHE STV D,

B E 2 E4%1%. Shanghai Voltage Regulator Manufacture Co., Ltd C. Impedance 7% 1.22% &




NTT Z2a—R=TFHVAWMENRER ALY =77 L RET B Y = 7 b FEFH R E g A s &

AN TBVE LT,
6) AL/ FNIE. EEITND 33KV WSRO SR E AL E D L,
7) FTNHZEESRZ. 23720 i RN H - 7o D TES TR o 7,
5. Baiune-2, 132/33kV ZEEFTF O E

1) YEEAEIL, EFL22/33kV ZEFHNHLHE TR 100D & ZAIZA Y . AFER, 4.
22/33kV BEHFZIET 5 FPEE T2, FTRICZOBEHRE2EHR LD &,

2) BN IPP 5 10MW % 33kV T3 L, 20MVA Z 25T 132kV ([Z5H-J£ L Erap %A &
N5 TS, %P Hidden Valley @ 132kV #8 THE L TW5 & DT &,

6. BBEER

Baiune-1, 33/22kV ZEE 4R TN A28

AT, BEERATR THGEE L7- 132KV 2EER | No.2 [ H 28 F a4 iz

V) — hE— M o \
BHa> 7Y —Fh IS % BLUEF A H DA IS TR0,
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Baiune-2, 33/132kV Z & T4 5 20MVA, 33/132kV 5-FEHEEZR D4

FRIA 132kV EEHE GEv L) 2012 4 8 H iy

33KV 7 XA 132kV %R

IPP 7>5 10MW T35, 7B SRR 2% - Power Line Carrier (PLC)D X V)

IZ OPGW MR I TV 5,
FEORZ 5 KPR EHND 5., Rt

FoEH - Rk 254-11 H 30 H FLECE W

Website: www. pngpower. com. pg

HIHIE R EE

ft A ANTT =2 =K =T ML
VA MBI~ A2 =7 T VRET 0 Y= 7 MG R E A
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BEIfEE H B - 20134F ;11 A 23 H (&) 9 BF 00 4y~10 HF 30 43

Rf%%E : PPL - POM

3 Fr : Boroko ZERT

o & (BPRg)
PPL Mr. Francis Uratun; Manager, Strategic Infrastructure Planning

Mr. Reuben Muru; Specialist, Engineer Transmission and Distribution
JICA A - DR WS

7. ZEEFTOME
1) EEATOEMHBLAIL 1975 FELRTCTEN TR,
2) Feeder %% :
a) 66kV : 7-feeders, 2-feeders for Step-down Tr.
b) 11kV: 12-feeders
3) ar haE—/LRRL
a) 66KV : ZEEEHTIEMH AR E S o b D,
b) 11kV:2011 4FIZEEHT, A — A —iX TAMCO
4) EEZRFAMR
a) No.1Tr.: 30/67% (30)MVA, ONAN/ONAF, 66/11kV, OLTC f} & (21Taps). 2006 4Eflik
FH[E TBEA Hengyang Transformer Co.
b) No.2 Tr.: 30/67% (30)MVA, ONAN/ONAF, 66/11kV, OLTC f & (21Taps). 2010 4Fflik

A b A — T —
5) 11kV SWGR [IFEFRR &
6) DA :

a) HEWTER ORI R B 66//11 KV - 25/25 [KA] at 3-sec.
b) LIWV: 66/11 [kV] - 325/95kV, AC Power: (L &+ TU 721 )/38KV
¢) FTN DC &R : Battery 1% 1995 4EH, 48V i [,
7) SCADA Room & DRI L MERR 2 H.,
8) URXAEATIL. POM RME TR RKDEEF & DI &,
9) EEFTND L b — b — ATIE AR & O E X238 il S0 Tu7ain,
10) RE L o I RFEMFERENZDOE L ba—//b— ARNIZE DT,
11) ZE#21E Oil fsAuizxt7 % Oil Pit & E I TR 57, Oil iviLE D F E Huhi 2 e 7x
AL TN,

8. HHEH




BOROKO Substation 4= &

DR N a fa—/LL— A

11kV SWGR

2011 “EICE%E, #i& TAMCO

St E R 10MVA, STATCOM D% & T3

NRE 09RO LD &,

66kV Control Panel

Color Code: 66kV: Brawn, 11kV: Orange

{43 Relay I% 51/51G O EEN+ 5L D b




No.2 &t %% No.1 & E 4%

RLACH ;PR 254 11 A 23 H RLEA OV, WS

Website: www. pngpower. com. pg
2 =
T = VS

e & RN =2 —X =TI E
LA MIE IR~ A =TT U RET 0y =7 bR E R E A

BIfEEHIF : 20134F ;11 H 21 H (K) 11EF3055~12KF10 4y

BIf%%:  : Department of Environment and Conservation (DEC)

% 1 : DEC Boroko National Capital District, 2F, Mr. G. Joku ? %58

o B (EORRES)

DEC Mr. Gunther Joku; Acting Secretary
JICA PNG HHFT :  HikITE
A G, W

9. AFHEDOEH

AreFvar s LR— MEEAM L, AREOMEL TR, BRAH - [HHRINESEZIT-
Teo FRARITIUTDOEBD,

10. —R&tE#®

1) MELE AL 1985 ARITERSL S 4LTz, ERVERLE LTI, 1) Environmental Planning Act; 1978, 2)
Environmental Contaminants Act; 1978, 3) Conservation Areas Act; 1978, 4) National Parks Act;
1982 }% OF 5) Water Resources Act; 1982 %23 % 5.,

2) DEC »=E7p%%%#(iZ,a) EIA of Major Projects, b) Environmental Policy Development, c) Pollution
Control, d) Management of Water Resources, €) Conservation of Flora and Fauna, f) Establishment
and Management of National Parks and Protected Areas “ 32817 H 415,
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4)

5)

7)

c)

11. HAivEEfR

3) Eﬁ E?JL@%EL %. Environmental Act 2000 X O* Environmental (Amendment) Act 2002 73 EiLiEF 5

B RCCHTEL Amend 2513720,

B AR T, I PCB BN EENTWALDOERFFHEH L TWED] & OWE
Hloxt L. 4~5 4T Australian Aid O 32 T PCB LN 72 SN0, BIEBEH L T\ b

ME MR L TV AN E DRIECTH - T,

BE R Rt 1, [EINTEICHEIL U, [ERSESE . 1) 2 01X, PNG 2308 L TV 5 Secretariat of the

Pacific Environment Program (SPREP)% b ALET H & D Z & Th o7,

6) ARIO7r Y=/ T, MP {ERTH 57 OBREFEMIILE R\ VDT, ZTDF JICA
~UE—EFMNT D TIE,

TRl RIEE2ER U727 11 H21 B, 12 H4 B X112 H 6 AlZ Follow L TWA5 2 12 A
10 HEE, HkE7e L,

a) Detailed organization chart

b) National conservation and preservation map of PNG

PCB update

d) Letter of Environment Permit to mention that DEC doesn’t require for the project. (JICA

will draft the letter and send you later)

12. AFEH
1) DEC Annual Plan 2013
2) Environment Act 2000

3) Environment (Amendment) Act 2002

SCELH Rk 25411 A 21 H R - P, W

Website: Not Available.

m Rk R &

4

T T = a—F = TN E
LA M NS~ A X — 7 T VR T R U N IR

PR H B

20134 ;11 A 18 H (H) 14 B 10 4y~14 B 50 4y

BEIPRIE

: Department of National Planning and Monitoring (DNPM)

ZBl

: DNPM, 2F-FAS-Foreign Aid Div.D T H &

s &

(BEPRIE)
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DNPM Ms. Jenny Tumun Bire; Assistant Secretary, Bilateral, Foreign Aid Division
Mr. Dan Lyanda; Aid Coordinator, Bilateral Branch, Foreign Aid Division
Mr. Hideo Kobayashi; Department Advisor-JICA Foreign Aid Division
PNG #5557 :  HERETR. IR AER

A OFR, WS

=
0

13. ARFHEOBLEHR A
AT var s LR— Ml L, AREOBK, EARFTE L OGRS 2%, &
RAZH - FEMINEF 21T o7z, ERNFITLUTD LB,
14. —fRIE#&
1) Minutes of Meetings (M/M)iZ DNPM &1 > %47 5,

2) WEHTHAEDLE (MIMNEOHH) 1212 A9 H () 2FEL TS, Rz E 0 Hx T
LN Z LIy (BH 1L H (K) O10F»s ERo72),

3) Role : LENIVEMEBRMFZEE L TRV, BHA 7 73R bEERSHTH D,

4) GDP kER7 &L ORFEHFT — 2 72 5N 5 2M4E Rl LITMBTAFTA L THB D, Web -
A FPMOBAFTES, £2, 2001 UV RAIL2004E6 HITT7 7 AT T4 XEN 5 Rid
LTHD UICAESHTN KT 7 hEFIALTND),

5) Organization Chart

2012 4= 9 HHF 00 DNPM @ [Top Structure] % Kobayashi [k L W AFL7= ((fBEFES
1R) , Atk B4R 56 1%, Deputy Secretary Policy GR20 - FAS Foreign Aid GR18 - AS Bilateral
GR16 Th 5,

. ZOEEHE. Website ™ Foreign aid Division D & D & Z/03E - T 5,

6) PNG Development Strategic Plan 2011-2015 (%, HifE Review 1 CH Y, 2014 4F 4 H £72135
AZAREKINDTETH D,

15. £+ B &k
1) Top Structure; September 26, 2012

SCELH ;- Rk 25411 A 18 H R - P, W

Website: WWW. planning. gov. pg




FTF=LLYC

TOoP STR.UETURE] September 26, 2012

LL
4

V4= 80 LTHALL— 6 >F BN L1 E L

PSS

d

3 Il |

&

Tl
=

AT

S

SECRETARY <EXLB-1

DEPUTY SECRETARY'S GR.20 -2

FIRST ASSISTANT SECRETARIES GR.18 =7
ASSISTANT SECRETARIES GR,16- 23
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m B R o

f:

& NT T =2 —F =TI E

VA HIE IR~ A2 =7 T URET 0 Y =7 MG R E A

o

BAfEH R : 2013 4F 5 @5 1| ;11 A 19 B (H) 158 00 4y ~15 KF 40 4y

Fol ;12 H10 H (k) 9100 47~11 00 47

BAfR4E  : Department of Petroleum and Energy (DPE)

%

Fif : DPE, Gordon office 1F &=

o E o (EORRRE)
DPE Mr. Vore Veve; Director, Energy Division & Deputy Secretary of Energy@

JICA PNG =& . #IWprE., e, TIEEFHEE®

A R, WA
16. AFHEOBEEHHA
AT vary s LAR—MEREAMAL, AREO R, EALHEEZRA%, ERLSH - [FHl
INEEZToT, ERAFIILLTDO LB,
17. —

7) Electricity Industry Policy(EIP)I% 2011 AR S e, 2= RS> TLE 7D T,
A=)V TIAIEMNTHEDZ LT, BAZELT,

8) ™ 3 -2 Energy policies; National Energy Policy, Renewable Energy Policy and Rural
Electrification Policy IZEAfRIEREI LD a X ML TH D, o, TON, BED 2 O

(Renewable & Rural Electrification |3 W/B DX #E %=1 T\ 5,

9) Energy Division [ZFI/E 16 4 (AEETIZ1 204) THHN, KE6, 7 AITIL 77 4 IKH
2720, =X X8 OFAIHLHI R ORI A2 5, ZHETPPL M- TE-¥EF4
ARDOEFFNHE S Z M6, HEIRIZIZ PPLIRENSBEI T2 2 &1C/k D, ICCC 1Tt s ¥
— DAk ELHI R (Economic regulator) & 725,

10) £7-. 2012 4 12 HICEHEHZEES (Electricity Management Committee (EMC)) 723HRk S
54 Ci¥y.&hi- (ZBE : DPE. && : DNPM, DOTre, IPBC, POMCCI(Chamber Commerce
Industry)), FETC, £2CHOEHT =7 MIEMCIZHT HID Z ERJ/HMNIT B,

11) 7€~ T, Minutes of Meetings (M/M)IZ DPE |ZH% A > % L7225, MIM |Z DNPM 7> 5 EMC
WHRHLTH B D 2 &I D,

12) DPE I Technical Regulator T& %, Website }2 O Annual Report %513 48,

13) EIP IZRifi & TV 5D, K &iX 10MW BL E& 55,

18. R/D BRI H R DHE
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1) MP OXEMEAZFHI L, 2R —x 2 MIORamu ZHD MP & @Lae Area DFELERD
Development &% = &2 R & #5372,

2) MP O FEfE#ifE X, EMC /5 Engineer 2 7 A > X¥ %,
19. AFEH

2) Electricity Management Committee (EMC) Guideline, October 2011

3) Electricity Industry Policy (EIP), November 2011

FUHH ;PR 25411 H 19 H FLECE - DU, WS

Website: Not Available

m B R o

& ANTT ma—F =T E
VA MBI~ A2 =7 T URET 0 Y =7 MG R E A

BEfEE HIF : 2013 4F : 11 H 19 H (k) 13 FF 40 77 ~14 FF 40 73

RAfR4E . Department of Public Enterprises (DPEnt)

% Pt : DPEnt; 4F, Meeting Room

o # o (BRI
DPEnt Dr. Clement Waine; Advisor

JICA PNG F#%T « (AT
FA Jri, WE

20. AFHEOBEFA

AreFvar s LR—MERAMAL, KFEEOBK, EATHEZTNE, BRAH - i
WEEEZAToTz, ERARITLTOLEBD,

21. — ki
4) BE, TReD 2 DOREZRFLUBAFEFE AP ETH T, InbIE LA ZHRICEEND,
a) Wafi (Gold/Copper Mine)#E /1752 « dtax i) 30MW, #3£1[#] 180~200MW
b) Yandera (Copper/Molybdenum Mine)& /) 752 « &Ek 1A 25MW,  #RZEHI[H] 120~150MW
c) EETOHINE, T o=y gL, PPL 25 OE DMK 2B LTS - 50MW
5) DPENt @ website [ZHLIR7 L,
6) AFHAIZBHIHD MM K OVRD (ZIZBAFR L7220,

7) DNPM & OEZESIE, DNPM A3GHET 2 &R X — &), a3, LEFEOE~ 0%
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DZEMZ DPEnt 23T b &fit L, BEMEE & 0 220 b AR BT 2 5B EAT 2 &0 9
ZETHD,

8) Xy HIEL > F1i7= ¥ ¢ Business Plan 2013 % Singapore O = > H L& o MZEFE LERF TH Y |
KZ 7 R 0ct. 2013 I TE L ZATH A,

9) MWH « ZENTAL - OREFFEEZEH LI,
22. BifirBEfR
8)

BE, KIPEEFTOBRRICEEL, < OBNEFENRH D, Tz, BfE, Fi5I—A T,
LA SERRICERESRFT (L000MW) % sk T A3HHE 5 5,

B, $L1LIOBA%E ClE, Construction DEFINCE N ME L 22 5 SICHET D,
BUEE 2 b D BENTEE ANF LIZO THRAERHIRT,
23. IfHERE
4) Power Demand on Ramu System (Preliminary)

5) Major Resource Project

RUHCH PRk 2542 11 4 20 H R N

Website: Not Available.




Power Demand on Ramu System (Preliminary)

No. Description [Year]| 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 [Remarks
A: Lae Distribution System [Unit] Morobe Peovince
1 Wafi Golpu (Gold/Copper Mine)
1) For Construction Stage [MW] 30 30 30 30 30
2) For Operation [MW] 180 180 180 180 180 180 180 180 180 180 180 *1
Sub total 30 30 30 30 30 180 180 180 180 180 180 180 180 180 180 180
B: Other Distribution System (Out side of Morobe)
1 Ramu Nico (Nickel/Cobalt Mine) (Madang)
1) For Construction Stage [MW]
2) For Operation [MW] 30 30 50 50 50 50 50 50 50 50 50 50 50 50 50 50 *3
2 Yandera (Copper/Molybdenum Mine) (Madang)
1) For Construction Stage [MW] 25 25 25 25
2) For Operation [MW] 120 120 120 120 120 120 120 120 120 120 120 *2
3 Madang Marine Industrial Park
1) For Construction Stage [MW]
2) For Operation [MW] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 *4
Sub total 40 65 85 85 85 180 180 180 180 180 180 180 180 180 180 180
Total 70 95 115 115 115 360 360 360 360 360 360 360 360 360 360 360 *5
Remarks:

*1:. Estimated demand is 180 to 200MW
*2:. Estimated demand is 120 to 150MW

*3:  Already in operation but below capacity (<50%?) and need to improve, therefore need additional power; Maybe 30-50MW

*4: Estimated demand for operations

*5: Total figures exclude demands for Copper Smelter (1000-1500 MW), Mt Kare Gold Mine (80-100 MW?), and Chuave Cement Plant (~10 MW)
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HHHERREF

s & XNTT = a— X =T MANLE
LA HIRE BB~ A X =T VRET 0¥ =7 FEEEER R E A

BEfE AR - 2013 4F ; #5100l : 11 H 27 B (JK) 16 00 43 ~16 30 4y
F2lE 12 A28 (H) 118500 55~11 K5 30 4

RS : PPL-LBO

% 7T : Erap Switching Station (SS)

o & (HOPREg)
PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)
Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)
Mr. Clement Ravini; Substation Manager (Ramu)
Mr. Gordon Sulei; Electrician (LBO)

JICA PNG F#&pT « I{EmAS
AR PSR, WP

24, BEFTOME

1) HFEBHPAATIL, 2012 4 12 ISR 2 BikA L7z PNG TILRHI#L0 132kV, 1-1/2CB 2
M LTZBHPHET T, 2-Bay THERL ST D, PR DS Space 238 %,

2) JEMIX. Taraka S/S IZF%E L T D SCADA 7> 51w FEEMRGIENT 2 2 5H <, BER
BAEEZAT > T D, ML ST 24 RRFTHTEE,

3) 132kV iEFEMRIE, Yonki 2T D D5 XA & Taraka K& OF Hydden Valley 28 BT~ D 2%
BO I EFENEH I TWD, - T, TilEl#ias 1-Bay H 5.

4) SCADA (% OPtical fiber Grand Wire (OPGW), 24-cores Z AT 5T EL DI &,
5) R DOEERIEICHRE SN TV DHHREER (LA)DIHAE FRIRT,

F-1 132kVEBOY—THI 05 —DEH

Line Phase

No. Related S/S
No. Red Yellow Blue

A: Reading on 27 Nov. 2013

1 Yonki 601 2,371 2,023 847
2 Taraka 602 2,339 2,042 862
3 Hidden Valley 604 125 2,039 512

B: Reading on 2 Dec. 2013

1 Yonki 601 2,371 2,023 849
2 Taraka 602 2,339 2,042 862
3 Hidden Valley 604 127 2,039 512

i 2 12 A 2 HClX, 5 HIET Yonki-Blue+2, Hidden Valley-Red+2 ® &5 4 [alfi s,
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6) 12 7 2 H D@, SCADA IZMEH TE 2RV RIET, ENH=T = bl <, JEH
R LB ole, BEIN—TITHR LTIZE A, 2B LNRWTT 3 3 iglET,

7) FTNEJRIT Nadzab S/S @ 11kV % & HC 11/22KV ([ZHE L 22kV TH| ZiAA TV S,

8) AT OIEHEIFH & LT 109kW 024} Package Type @ DEG 23i% (& XL T 5, BREHS
7 IMI T, B — LR — 2D LULE R OWVWTWER TR Z 20D T, BIfED L
~ULERIWZEZA 07 LoRIE N T,

25. B EHE

132kV BHPART 25, Z£HL2% Yonki 705 5| | Hidden Valley HA & H L, % 1 k5 0ikE
AR, Z LM Taraka TFRIAS Hidden | BROAMESNIL, M : R, A B, A F :
Valley ~D51H LR, ZEDOZEEHALERA | Y,

T 2-Bay 43 ® Space 23 & %,

r ERAP 132 kV SUBSTATION .

|
]_
i
i

“ﬁiﬁ- | _
= |
132KV %85 DA EHI L 132kV PRk AR
Key-Interlock Z#H LT\ 5, BRNBZ VDT, B~ DR RS

Shd,




NIT Za—R=T H VA WRENHBE RS =T 7 VRET 0 = 7 Gl R E i A

]

"@mmm i =

PN T Y — s BRI D THEER

TNAY RNy T V=D L,

P R

109kW T 1m3 ORRELZ o 7 ZHii LT\ D

D, A T1EH 7,

FLCH PRk 25 4F 12 )] 2 FLCE - OPOR EE

Website: www. pngpower. com. pg

m Bk RC &

4 T T ma—F=TMNE
VA HMUE IR~ A X —T7 T VERET v Y 7 SRR E A
BAfE HF : 2013 4F ; 11 1 20 H (UK) 11 W 00 43 ~11 I 40 43
BE£R5E  : Independent Consumer & Competition Commission (ICCC)
% P :ICCC, IF &=
o E o (EORES)
1CCC Mr. Jack Timi; Manager Energy
Mr. Keith Hutchinson; Technical Adviser by Ausaid (Price Productivity Regulated Industries)
JICA PNG #5571 : (kTR
A AR, W

26. AFHE OWEEEA

AHEO B, ARG HEZHAR, B RS - FRINES 21T 72, ERARITLUTO &
¥,
27. —fRTEH

=

14) CPI, BREMIAS . S E#EaHE 2 552, 5T EIC PPL & BREHE Y AT KOV TEN %
ToTVD, ZRNTITREIBREOEII O BERE LEZFZATEY, £ T PPL
XEXREEOSEEIT> TN D,

FEL XL

15) EeHr OFFIT 2013 4T 2 BRIFNC YA > Lz, T O%IE 2018 ISR FEH & 725, HHr
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BRICIIRKAETBEZF RN RT Y w7 aRr s a2 5o TN 5,

16) ICCC IXENED T, k& E I L OWE (Bfy) BREH&EHI & L THEX BN TV 523, Grid
Code 72 EOHEINHVEBLZITZ DX v /X0 T 4 132D T, PPLICEREL TS, LaL,
L% 1% DPE N DEE| 2 5 = LTk A,

17) ICCC X FRL 4 HMIC T A B U A& FIE L T D,
a) 7 (PPL, Western Power)
b) W{EH3E
c) WEH—Bv X
d) RHBLHLE

18) FEAUEHEII AR 6.5% + B 2 B E L THBUBHe 2 ET 2 TE,

28. AFHEH
1) Electricity Regulatory Contract ; 1% January, 2013 — 31th December, 2017 (Final)

SCELH Rk 25411 A 20 H RO - P, W

Website: WWW. iccc. gov. pg

m Rk R &

& RTTma—X =T
LA MR ABIS~ A 4 — 7T U RET 0 V= F M A

BEfEE H IR - 20134F ;11 H 20 H (Jk) 9 BF 00 4y ~9 HF 45 45

BAfR5E  : Independent Public Business Corporation (IPBC)

% 1 : IPBC; Pacific Place Building Level 11, Meeting Room

Mo A (B

IPBC Ms. Fiona J. Nelson; Senior Portfolio Manager
JICA PNG F#57T : JHEHT B
A R, e

29. AFHE OHEEHHA

AT vay - LR— bEEAT L, RIS LA MUK OBER 25 L LD HE 45
PAt:., B  HFRINES 21772, ERNEIZLUTDO LB,

30. —MAE R
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10) AFHAEIZEID D MM 121X Sign 24795 Z &£ & TS T,

11) IPBC X PPL O % 100%FT 4 . = DAtz 3 Air Niugini, DataCo PNG, Eda Ranu, Motor Vehicle
Insurance, National Development Bank, PNG Ports Corp., Post PNG, Telikom PNG, Water PNG #7
72 \ZEX ST S 4u72 National Petroleum Co. d#%% 100%, % L T Bemobile dO#k% 85%pT 1 L T
Wa,

12) PPL [E L A HUEIZ I\ T FRE 3 #l & IPP K 2B A T D,
a) Wafi Mining
b) Hamata Mining
c) Hidden Valley Mining
13) EALRIZOWTIE, 2030 2 70% % HIE L LTWDH A, BlRFRTIX 12% Th 5,
14) Annual Report | Confidential 72 CTHEAT T 7200,
15) Website [33R4FEIIIH EIF D FETH D,

16) Ramu-2 HPP(2x120MW)® FS % 2014 4-#& T 7€ C UK @ PERSONS [ZZ5E L i L TV 5,
EIA & 5EJiiiHTd v . Final Report (% 2015 4FiZ72 5 B2 bivd, iz, BB ERIZONT
FE< OBEMIRETH 5,

31. AFE&EBH

TRCE R GEMRE LT,

Lae Area @ Mining {17 & [X] Organization Chart

SOEH : ERE 254511 H 20 H L B, WP
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Website: Not Available

m B R o

kA ANTT =2 =X =TS
VA HUE IR~ A2 =7 T URET R Y =7 MG R E A

B HIRF : 20134 ; 11 H 25 H (H) 13§ 30 43 ~14 K5 30 45

BAfRSE . Lae Chamber of Commerce Inc. (LCCI)

% Fr : Mr. Alan Mclay #0555

(WIS )
LCCI Mr.Alan Mclay; President
PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)

Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)
Mr. Levi Yalu; Distribution Engineer (Mosase)
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a) Gold mines (Hidden Valley and Wafi)

=87

b) Fish Cannery, Majestic Sea Food Company (B7E, % 2,000 4 OEFER T, 3k 7,500 A

ZDHTE), Tuna ZELV F-> T\ 5,
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1) Weekly News Updated; Vol. 48-13 (29 November 2013)
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Weekly News Update

WOLUME: 48 - 13

FROM THE PRESIDENTS DESK

Japan International Cooperation Agency (JICA] team and PNG
P ow er visit the LCCI

Dizscussion on the following Preparatory Survey on Area P ower
Devel opment Master Plan - November 2013

Backgrourd of the Sty

Mfber inaugumtion of O°Neil gowvernment in D12 political situation has been s be. Pegading =conomic
asp=ct. ne=t growwth mte of GOF shows from 6% to 94 in tow by strong agricultur=a nd mining s=ctor since
2007, the growth @t= ar= high=r in comm@rison with those of South Bst A=@n countris. Under these
circurmstances, it & a nticipa b= that powsr dermand in FNG will incr=a == in the future. Bsed on the provi
siom |l @ kulation in the PG FOWER 15 Wea r Fosser Development Pan 200 2- 055 [ISYPDF] publshed by
PNG Foweer Limited [herzinaftar refer to PFL). net syst=m sabkes enemgy and p== k power dema nd will in-
crease from B9GWhH and HOMW in D12t0 113260 hand 3E MW in 5 r=spactively. On the other
hand, akthaugh PFL o ns powear phnts which to@ linslled camacity & Z78MW, actual toalsupply capac-
ity & =timat=d a round 2O0W b=low the peak pwer derma nd du= to aging of pwer Gcilitis a nd inade-
quacy of maim=nance. Therefore, chronic power shorages has occurred.

Esp=ci Ity in Fa mu power system which supplis power to th= prowinca | cities in from Highlands' area to
Mormas= ar=m swch as La=, Mada ng. Mount Hagen, the pak powerde=mand & estimated to increase from
FASMW in 2002 to 104.EMW in 205, Among of those cities, the p= k power demand in e city, with
serond Bgest popubtion amd the Brgest commernc@l city & estimated to incremse from 37 9MW to
GE.EMW 3 round twics.

Mt pres=nt, power suppy & urstablz in Pamu power spstem. Unecpact=d power cutages in Pamu power
systemdues to power supply ca @ bility had eccurred 193 2times and those dusto power networkof 1,705
times in D12Aakhought brgescale disel power facil ities are installed in la= city, b @pestdemand c=ntr= in
Fa mu power system, bEckouts of 83.5 hours on monthly awvemge had cccurred, since trovhls of power
phnts commanly happenad du= to agingof the faciliti=. A nd abka, mrta | power cutage du=to trou blesof
ditribution netwarka ndotherscommonby occurred.

ApEainstthea bowe circumstances, FPL has been proce=ding with develpment and upgrRde of hydropawer
phns. R=mming transmision netwark, 1G4 had conduct=d “Prem@ratory Surcey on Expmansion and Rein-
forcemant of the Pamu power grid” [aquikalent of 3 Faasibility Study), and middl= and ke ng t=rm power
demand forecast and pewer development plin were reviessd and nece=ary exm@nsion gan of transme-
sion netaork in Famu poaer spstem. Furthermore, based on the above pre@ mtorpsunesy.a banaid po-
ject "Project for reimfforcement of Famu transmision network”™ [LeA was signed on Aggist 2013) will be
commencad a nd tR nsmision lines connacted to la=citysurrounding a r=m a md thos= ficture and fittings
willbz upgmd=d and r=inforcad.

However, regamding the distribution system inclhiding sma [l 523 b= power facilities in Lae city and the sur
roundingarea, it & nacs= ry to continuous by deantify problerms and study on rem=dal m=a sures in order
to improve rela blity of power supply. As 2 prospectsd improvement gan, counter mmsuresaginstaging
of di=se| power faciliti= for power penemtion 3 nd dev=lopment of new power phnts are conc=hable.
Furthermore, improvement of distribution spstem & ako an urgent imp=and it & neces=ary to k= me=s-
ures for prevention of = rth fauhs, =nhancameant of distribution camcity, preventing illsgal connactions
amdsaan.
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Area Power D evelopment [ Cont)
Cortents of the Request

Under the abowe ackground . the Gowemmentof PMG he eq uested technie lccopemton o preme s masterplen of
pomErd eve ko pme ntfor e city and the surrounding B res, which & foc s ing on improwe me ntand enhe ne me ntof
d& tributions ystem.
Purpozsof the Sumey
Purpese of the Suney & © comd wt the B Ibwng o pemto s inaocomance with the des g nated s ched ule.
CHrity required s tudy s oopE TordewE kping LAE ArER pomerdesE lopMEnt measter panaiming at improse me ot of pomer
supph el bility.
Werify present co nd itioms of d Etributionsystem in Lee Ares emd formulete i improve me nt piot pro ect.
Feachegreementofthe soope ofthe project throug hd & Ciss ion with PG sdes .
Ba=ic Policy of the Suuey
InthE surey, the T kowing Bctivities Are o b2 o rried out to achies® the B bowE purpase.
= Tomek commenundestand ngoTthe prEpmtons urey Eteeenlapaneam PNG SHes.
= Toumnete oreoliect ne wty EEssAR iMformationamd dat 16 NEA questiznmine.
= Towerify current oo nd itioms of pomerdemand amd suppks, pomer pnk substato s, te nsmEs on lnes end dis-
tribution syste ms thoug hsite sureey.
»  Toohmnegeementonthe TOF of preject or LAE AMEA powE rOEsE pment master panthrowg hdEcss oo
with PHG sides.
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{4 : PPL-LBO

% T : Milford Power Station (P/S)

s # o (EOFRES)

PPL Mr. Albert Nanako; Acting Regional Manager (Momase+Highlands)
Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)
Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)
Mr. Levi Yalu; Distribution Engineer (Momase)
Mr. Stanley Gogorea: Power Station Leader (Milford and Taraka)
Mr. Gordon Sulei; Electrician
Mr. Jimmy S. Mupangke; Metwork Operations
Mr. Saui llam, Team Leader Operation (Rabaul)
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9) JEABHLAIT 1988 4T, HUMWNICIIREMRERNA Y . BREATE LB T = o ZAEDLIN
. ZZIEREBHKE S 2 D,

10) HER I IZENTIN 115 BAVUR 1 B OAF 12 5 C BEER rTRE /2 B EMITEHK H T 3.3MW
(BAHT 2MW) D 4 & 5 58, 3.3(25)MW D 6 4% M OFEERT O I BB IR i TR oMY
LALMW D 12 5HD 4 5 TH D, TDON, 2 B 0.56MW TIERHF TOIERLZ LTV 223, 12 A

1 HETEEIB L, BIA 123 2MW (2B IH L7z,
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11) 5EHE L TV R WIS BRI JOE R AT RE AR FE R i ~ D A~ T /3 — > O flf5 ] (Cannibalization) & 72
TW5,
12) ZBFEFNICIL. 2 B0 66/11 KVA ZEL28% 0 | 1 A3 4 [E QRE #il¢ 2007 45 5 A ik, &9 —4

%[ Hyundai $C 1988 4F 1 H filik,
13) 66kV @ Taraka ZZFEAT 7> H D 5| ZIABBITITHERIER 3B E S AU TV U,
36. —AxiEH

7) HEEERLE E 7 iE, PR EICHEBR RN 2 < BEFTORRRLERITH 5 23FEHITEH VS D
&)071-0
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8) HpMEMXZ AF LI, SPEERRHDLEDT LT, BHA—ALTHH ) T L& LI,

BEENREICEDLRNoTmEDZ L TCAFETEX N7,
37. HEAiviEHR

1) 11kV SWGRIZ 3#lH 228, A SN TWHDIF 2T, 2RO DE#EY L—IZIEFE @ T
AN

2) fBH 30 W EICEER LTZ AV, W, Whr, F, BT84 v 7 R OVEEGLERE AT L7223, AV, FIXHE

EC, EHAKCENEITA &V ZEHELZETH D, X, FHGLEkIE. £ OREMRERD
BELIEDODDN LRV, ERE T o TYINRENLLH D,

38. AFEH
1) Daily Feeder Load Readings at Milford (3. Dec. 2013)
2) Milford, Taraka Maintenance Plan (2013)
3) Organization Chart for Generation Team Lae
4) Monthly Report of Generation Team (Sep. Oct. & Nov. 2013)

5) Monthly Report of Taraka (Sep. and Nov. 2013)
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3.3MW DEG (6 =#~11 5#%) . Bl H 1% | Milford FEFT O 2 AR E X
2.5MW TIElE L TWA DT 6 B 7 DR B R O LM EBIN S D03, fiik
STV,

No. 1, 66/11kV 25/30MVA [+ FAZ5 £ 25 B LIl E ==
M1 > Mimic © Orange 4% 11kV ##E & £ 7,
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REfZ5E  : PPL-LBO

% P : Nadzab 66/11kV S/S

O & o (ORRR)
PPL Mr. Gordon Sulei; Electrician
I A . WEe

<

40. Nadzab 66/11kV BT O E

8) MFZATEFIL, Taraka FEFEFTH 5 66KV 257 THJ 34km D & = AIINLE L 7= NEEHTC,
66KV 75 11KV IZREJE L, Auto-Regulator %38 L T, [ENZEHE & ONE < O ~D B
faakfoTWn5D,

9) FTNICIE 2 BOEIESRNH DN 1 BIIMEARTTORETH D, BIEZROAELIZ. IMVA,
66/11kV, %Z=7.58, Yyo, Regulator i3, IMVA=+15%Tap T 1976 ‘Eflid, 22k~ Z 215
BRI TV s

10) ZFEATATNED 111k, Taraka ZZ5E T2 5 11kV TH X IAEN T\ 5, ZEAMICIL, FHIERE
&, PRIEMEERE ;U:au\o

41. RGEH

Nadzab 66/11kV 2585 i g hic & Auto-Regulator, IMVA, =*15%Tap

A2V Tr. CAdm2s Auto-Regulator
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No. 1 Tr. PREEZEE D720, BEFNLH200m DL = AHDT T F,

1 DS, AT~ DTN B,
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BAfRS5E . Papua New Guinea Power Limited (PPL) Lae Branch Office (LBO)

¥ FT : PPL Lae Branch Office;2F-2 %=

o & (B
PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)
Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Albert Nanako; Acting Regional Manager, New Guinea Mainland (Momase+Highlands)
Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)
Mr. Levi Yalu; Distribution Engineer (Momase)
JICA PNG %7 « o)I{EmERA &
A RO, WA
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43. — kG &
9) Branch Office DHEE ;

a) X 21 1980 4-C. BIfE. support & F i) 120 4 T, #9 40 4 7 Branch Office (285 L T
Wd,

b) EHEEFLPHN O E7Ri% R 1%, Taraka & Milford @ 2 38 87T, Taraka, Milford, Nazdab, Hamatal,
Baiune 2T & Erap BT CTH D 2

c) Internet 23 TE %,

10) FHMjIC 47, System Design Criteria, Demand Forecast %5/ POM O #5265 AF L THK L
WepZ b, 55T, Monthly/Annual Report 1%, B9 Z M TERWNWEDZ &,

11) Tariff Collection Rate (2 DWW T, WG bE7 & Z A, ERPESEBETERVWERTThH o7,

12) BB DO RILBE ~DKIGRIE, —fREEZ L. Notice #2H#., 2 B> TH VD 2
& XX, ke % Stop 95, M®km FEZIL OV LRV T EZEH T D0 &,

13) Lae @ Security 23 & L Cix, Kuima Security, Executive Security Service, Night Owl Security
Service 4t & %, Guard Dog |& Costly ThHH & D Z &,

14) v~ A =77 VIERICR L, E=E, £, X2 VT oY —ER S X —Fv TV
VA= FAX, TNVHEA LI T B —s— it T 52 LN TE D L& &=, hh,
EEIZOWTITICAREH 2D KO BEERNH - 72,

15) PPL-LBO (%, #I\BFIZ72 > THIEE A EADK TR, O E VB, Ronnie & A & FL7Z T
DL o 7=,

44, BN BEGR

1) PilotProject & LT, ZRIZHEENRHIVTH ULH TR LWEBH L7 L 2 A, HPEERDS X
OBCFE A BN Y AT DO A Z BT M O O&M IR D HiBIEEZ LTHL BWEWE, E1Nd

ST,

2) EMHEMRIZOWTIE, BEBALESRIOWVWTERTOLDE AT L, W, ZhE il T
7¢ Y A & (Milford & Taraka 11kV Feeders)% {Epk L., S4B FAE T XEHE 72 S22 T
Advice L7z,

3) Mr. A. Nanako IZ, 12482 LIA ZFf> TEB LT, SN A S 2 bb 2o 7=, POM
D HQ BB RS Z N EDZ L TH--DT, WY FET, FHHNS Study 5 & 9
BiE Lz,

4) 11kV Feeder (Z331F % Harmonics DFAE LGB H - 72D THRETH b o7z, —RERICE R =R
R B0%EBATNDLEZANRDoT, TNEUMIILIEZA, BETFT—LOEMN, 728 L
IXLIX, 11kV Capacitor HO 7 a2 —ANREIN D Dhbhrofc b 55T, 5%IE. &7+«
— X DO ZHE L, HBEHIVIBEICHRELROLEDZLETHhoT,
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5) BHHHAEA LA, O&M Staff O FFEAX Y 7 ED Z &, 51T, ZRZE RN 11KV 7
— 7 VELERRE B L ORI S,

6) Color Coding Z R\ /=& ZATFREDZ L TH oM, HHKAIZ POM-HQ THERT 5 X 5 &%

N7,
No. Voltage Color Level
[kV]
1 132 Red 6
2 66 Brawn 5
3 33 Blue 4
4 22 3
5 11 Orange 2
6 6.6 Purple
7 0.4 1
45. AFE&R

1) Data Base Lae Distribution Network 1
2) Lae Organizational Structure
3) Ramu Grid Daily Status: 05-12-2013

4) Ramu Daily Power System Generation: 04-12-2013

46. BHHERE

PPL @ Lae 4t 12 A 4 B2 U A~ 200 10364 S
nic,

RLAECH P 25412 1 6 RLECE - PR W
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BH£%%C : Papua New Guinea Power Limited (PPL) Madang Branch Office (MBO)

% BT : PPL Madang Branch Office; 2F-Mr. IOERA Office

o & o (HOPREg)

PPL Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Levi Yalu; Mosase Distribution Engineer (LBO)
Mr. loera Jack; Asset Manager Madang (MBO)
Mr. Martine; Generation Team Manager (MBO)
Mr. Josephat; Distribution Team Manager (MBO)

JICA AR - R

47. AFEE OMEDH

A7 var s LR— MERA L, REED RO TR Z5000%, B AH: - 8
WEEZIT Tz, ERRFITLTOLEY,

48. —kIE &
16) Branch Office DAEEL ;

d) F% 1% 1976 E T, BE. MK ZEZFH T TH Y R A MIFTH I TWD R, Bk
MBI FEFHE STV, F7-. Mrloera b AL L TR Z2WZ &5, 5L Eo
BB OEH L AFZERL TWRWNWEDZ L TH D,

e) ‘EHEHIPAPN O 25k IL. Madang #EAT & Meiro £EATTH D,

17) Madang i @b 20 kmlZHr L < pHZEHIX. (MT) &R TH Y, 20MW DOFE )75 A A F
nTnsHrenZ &,

49. B

1) BIAED Madang D KE TR EIL 85MW Th 203, HEXMHAEIL6MW THY | Yonki &
Ramu 1 /KB S OBARIIKIFE L TV D2, KAFEEFNN Y » 734 % & Madang
X Brown out F 721, Black out 3%,

2) £7-. Madang FEATRMEIIIEFIZH WD, AT R=VTFIZALRWIRITH 5,

3) L7izio T, LilfEkEZEOMULEET S & Madang DFET) > AT LAOBLEROFRBEITHE
R TH Y . AHRAETIE, ERGTEHAZREFT L TH W e DERIRINT,

4) < FUREDOEMAERE 2 ZR LTS, LA XTI CRABHEL TWDH LD L TRETE R
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MoT2. Mr Levi 728 2011 4E D 5 AR AR O B#AERE 24 (CAD) LTW=DT, Y
7 habt— (PDF) ZZMELI=NLURIAFLEZLDO LR U TH- =,

5) Madang JEATICIE 12 B ORERMENH 505, Ei [ HE/ 3BT 7, 8, 9 LN 12 ST,
BAH T EE3.6MW &5 TS,

SEH : ERk 25411 H 29 H FLEE P
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BAfR% . Papua New Guinea Power Limited (PPL) at Port Moreshy (POM)

5]
2

A : PPL Head Office, 2F; T H4& HHEHL

o B (EORReS)

PPL Mr. Chris Bais; Director, Strategic Planning & Business Development

Mr. Francis Uratun; Manager, Strategic Infrastructure Planning
Mr. Mairawesi Pulayasi; Distribution Planning Engineer

Mr. Andrew Yuants; Network Planning Engineer

Mr. Gabriel Pilat; Transmission Planning Engineer

Mr. David Jonah; Team Leader, System Control — POM

Ms. Dianah Lolo; Environment Officer

Mr. Martin Emanuelsson; Advisor, Managing Director

JICA PNG F#r : FRErE. W)I{m7Hdas 5
T - G, W
50. AFHEDOBEENH

AreFvar s LR— MERAAL, AFEEDOBR, EAGH KOS TRAHIA%Z, B
A - AFHRINEEF 2T 7c, ERRNFEEIUTOLEY,

B AL E

18) RFHADZ O 1X. Mr. Francis TARTERFIE, Mr. Chris & L, C/P & LT MR. Mairawesi % 7
S A

19) PPL o Strategic Planning Business Development [Z8ifE, 3 {0 IPP %4 & WB, ADB %}t C
LY,

20) IPBC 7% PPL ®Ff 100%% AT L T 5,

21) 77 U JIOKST 1,800MW [ZEIAE, Pre FS DB T, IPBC DEFEETH 508, BAFEE MG
72% 7> (IPP,PPP) X RETH 5,

22) PPL AHD 1 BEIZd 5 SCADA /L— L& %, BXEIL 10 LA BT, [FERD T AT LD L
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A O Milford S/ISIZHH VY . 7 L R/MOEHERFITHEH A —/LTPOMIZELNTL HED
Z &, HUHFEA T Taraka SIS 12 5D = & ANHIBA L 7= ASELLE 4% o O F A W

By$¢7myiﬁF£M$®¢CP@7»&4A7#4ymowT%fm717bmmﬁﬁ%
LIREREE - 721%, 1209 OFEIZHEZT 5,

24) Yonki Toe of Dam Z&EAT (2x9MW) 1%, 2013 4F 10 HICEMA #BRtE L7z, = P=T7 VU 7
IETHART T, EasiX P ER, BIfE 2L 0 6MW (K 60%) Th 5, ZHLIFKIEER
EOREARIZLD2bDTHDLEDZ &, BIHIFAAE T, —T & 70372, 2D, Xl &k
N—RNDT, B2z R TEETMW (K30%) TEHLTWSLEDZ L,

25) BifE. PPL I 2013~2027 4E Power Development Plan 15 » 5B DR EH T, 12 A Hi2ix
Draft 7 CT& % T, ™., FEFHEIL 2 FEEICAE L TV,

26) 132kV, Hidden Valley Z &1 2012 45 3 H 11 HiER,

27) BREEERFHD A X 71X 2 44\ %, Strategic Planning and Business Development i C & Bl 3~ 5
LOHfHLTWD

28) 2013 4 1 HIZ Niugini Asset Management Ltd.7%, 40MW (Wartsila # o DEG, 2 #E#
(HFO/Biofuel)) % BOOT C Lae |ZEa% 3 251l 2 &KW, MOU IXBEIZ Sign ¥4,

52. HATBEER
9) Lae lZHBIF % CIPIZONWTIE, FRL240BT7 A ST,
a) Mr. Mairawesi Pulayasi (11 A 27 H % T[R4T)
b) Mr. Andrew Yuants (Madang & CAl1T)
10) 7v ¥ = 7 bR O

PPL |3 LA Uk DELEHEBER v A X —F T U DOKEE E PPL OEffTHom o 2 HE 2T ™
F7w hELTWED, MP DREICERMEZENTHED D Z L TREEHT,

11) Ramu System Master Plan Study

PPL O PR TT VA by (A=A TV TIZHEEHNH D a o Fath) CREL, fRk
DT LR R E (IPP FEDOFBEIRDOTADLE) ZatT 2 TE, 4H X VBRBS
. May 2014 (ZH#& T T8, THE4H *“@iﬁkﬁ_omfm/17¢é el Bkl
TYNH L NP POMIZKSD TERD T 12 H 3,4 HH 7= IZ2H %17\, Inception Report
FrER T oLl L, LAl 12 A9 ABIE, BILAD LT E D,

12) FZmHIZ2NT

H’ﬁfﬁ CAD Operator 23 1=< 720 . IHHUITEIETE RWIRREL 72> TV 5, LvL, Lae
IE— OB EX R Z AF T,

13) Lae Area D#iFHIZ DT

SeEEEEECIX, Milford, Baiune % O Nadzab Taﬁ}n}??ﬁ%&ﬁ@ﬂ%ﬁ' NELTWD, T
5t Lae Area (28 45 32 EiEEVERA O Mr. Francis (2R L7=, . Mongi 7k /1%
IZDOWTITIRIE Pre-FS I CTHAHDT, BELZS TRWI E Lotz

14) Morobe Province (23317 5 IPP

BIfE1X. Hidden Valley Gold Mine (10MW) DA LfifE LTl 0, PPA LD LTS, [,
Wafi & O Yandarak, Ramu Nico (22T Agreement %27 S AL TUVLRW,

15) A7 v v/ F TORBKEMAA (SEA, IEE) OFE L LT Eom v a—h1rav
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PILE L N D a2 N A= L THZTHEH ) Z LT L,

16) RID KN MIM (225 FHAFTH A DLE %2 1T o7, RID ®IEA 11-4.(1): Study on Power
Development Master Plan (22U TIE DPE & THEDOETIRD TR LWEEFHE R H - 72, [,
PPL & L Ci%, Taraka & Milford o 11kV 7 ¢ — (AR A BECEM O E % F0 L. Revenue
DUENEN D D& LT WEOBAN S - 72,

17) Hidden Vallay Z2 & fri% 2012 4% 3 H 11 HIZEH 2 BRiA L7z,

18) Milford % OF Taraka O ¥ X, THHICH V| 23>, BBE E L <RV O T, £ 7Tkm HO
Singaua ~DBE ZfRET L T\ 5,

53. AF&E
6) Ramu Transmission System Operating Diagram (Rev. C, 24/08/2011)
7) Ramu Zone Substation, Switchyard Single Line Diagram
8) Generation Development Plan 2011-2025 (Ver. 3)
9) High Level Transmission and Distribution Infrastructure Development Plan 2011 to 2025
10) Erap 132KV Substation; Single Line Diagram (Preliminary) (RES-ERAP-P49/08-SW003, Rev. 00
11) System Operations, Monthly Report September 2013
12) Ramu System - Morobe and Madang Provinces (T, AfETrr—y a <~ v /)
13) Generated Energy from Jan. to Oct. 2013
14) Lae Load from 11 to 17 Nov. 2013
15) Transmission Line Route in Lae
16) Lae Distribution Network
17) Ramu System Outage; Jan. to Dec. 2012
18) Distribution Design Manual; May 1988
19) System Operations Monthly Report; September Draft 2013
20) Ramu/Yonki System Operating Diagram
21) Tariff 2013
22) Joint Report on Electricity Load Forecasts for Lae Morobe Province 2013 to 2020
23) SMD Structure wrt EU (Environment Unit)
24) 2013 Demand Forecast-Updated
25) Organizational Structure of Strategic Planning and Business Development Section
26) 2012 Dem-forecast adjusted template
27) Lae Outage (Jan. to Sep. 2012)
28) Max. Demand in Megga Watta (MW): 2012 to Oct. 2013

FOEH Rk 25412 H 9 H R AL W
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Website: www. pngpower. com. pg

HHE R R EE

f:

Ky XTT = a— X =T RN [E
LA HIRE R~ A X — T UEE S e Y o 7 FEEEE R E A

BEfEE HBF - 2013 4F ; 25 110 : 11 A 26 0 (2k) 10 W 45 43 ~12 I 00 4>

ol 11 H28H~12H 6 H

{4 : PPL-LBO

%

Fit : Taraka Substation (S/S)

R (EOPRg)
PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)

Mr. Andrew Yuants; Network Planning Engineer (POM)

Mr. Albert Nanako; Acting Regional Manager, New Guiner Mainland (Momase+HighLands)
Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)

Mr. Levi Yalu; Distribution Engineer (Momase)

Mr. Clement Ravini; Substation Manager, (Ramu)

Mr. Semu Mayang; Substation Maintenance Engineer

Mr. Terry W. Naipu; Assistant Substation Maintenance Engineer

JICA PNG %07 : H)I{emiEHs R
T o, W
54, BEFTOME

55.

14) Bt IZBEN O R EH 1.4AMW (FLA ) 1.2MW)X8 BB O—MAITIRE & S 4L
TEY, B Peak Cut L L THEHIN TS, 6 BHIT KK THEART & 7272,

15) BT O— A 5 BEENIZ, SCADA 23X E STV, BIfE Erap & Hidden Valley
BINERTE D L OFETITH D,

16) 2012 =12 10MVA @ J7 3tk 3¢ (Static Var Generator: SVG) 3 ER E S ALEH STV 5,
FHARFD 731X 0.88 itk Th - 7=, (PPL ODEEHIFLHE I AL T D ISTATCOM | 1L A —H
—4), BIfE 8MVar THEM LT 5,

17) 132/11kV OEJE#373 2 & (Crompton Greave %, 2000 4F) & 132/66kV 28 2 & (1 1% ABB
$1(1993 4£), 1 H1% Hundai £1(1982)) @ 4 BMEALEEZR L L TRESA TV,

1) Taraka Hi[X|Z K& 72 TEMMPAER T THY | TO—MITITA T v 7 TENEEF TH -
7=

2) BEATORSHEREIX, 44 TIDNFTOEEHZHY L TWD, (o T, ZNHDEBEHTIC
WEET A Z LT, HHEVEI S TWSLED T, RNENEE LRV,

3) WAEIT CEMNRA LS AIiE, BB NEN, R BT R ERE BICHER Lkt
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JELTWD,
8) EEFOL—r v VRERFIERERG L) NEET 5 LD L ThoT,

5) Taraka ZEEEATICIZATHL 132kV LB ZIAEN DA, HHfESR, asldE ST T o
YHNLE U NMIEEDLEND ZEThoT,

6) 132KV EEMRICIZEEIZ OPGW Nk X4v, SISHICHIEIAENTWVD

7) 132kV ¥ X —HE, 132KV BT AREGK I BRI D 2 TEZXTWDH LD &,
56. AF&EH

6) Data Base Lae Distribution Network

7) Lae Milford Zone Substation; 11kV system Diagram (SOB122, B1, 2 of 2)

%

1

|
I

|

SCADA: Erap AT 132kV RHE Static Var Generator. 1I0MVA, 10kV

J1Z1X 085 FifE CHEH L T\ 5,




66KV %t 0 B ALl AR N7 Y —,

RIBINNT=F F, R & ICRRE STV,

DEG, fidn— 4%, 6 2T 7 = — &% D | DEG O— BHNICEEGE AT =% — iR E X
RS TUWND, NTW5H,

FLCH PR 25 4F 12 J1 6 RLECE ¢ DT WEE

Website: www. pngpower. com. pg

HIHERREE

o & NTT = a—X =T E
LA MIE IR~ A =TT RET 0y =7 FEEMEHER E A

BEfEE HIF : 2013 4F 11 A 27 B (JK) 10 FF 00 4y ~14 FF 00 45

BAfRSE : PPL-Yonki Office, Ramu 1 HPP, Yonki Toe of Dam HPP (YTOD)
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%  Fr : YTOD, Ramu 1 Control Center

o & o (HOvREg)

PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)
Mr. Andrew Yuants; Network Planning Engineer (POM)
Mr. Awa Aporo; Senior Asset Manager — Highlands PPL YONKI
Mr. Bang Gualin; Deputy Manager of Ramu 1 HPP
Mr. Akio Katayama; Project Manager of YTOD
Mr. Arnold Sorea; Deputy Project Manager of YTOD

JICA PNG AT : PIdEmiHA R
AA s, W=

58. YTOD, Ramu 1 7k /1R ERT O E

18) YTOD, Ramul, Ramu2 7K JJ3&FEFTIL Yonki # A& EIICHET DDA r— RE A T TH Y,
BIHBITOFEITTITLLTOLEBY TH S,

v" Yonki Reservoir: FSL=1258m, MOL=1239m, #fT/KA &= 340MCM. HZhET/KE BE=K
200MCM, &7 i B =30m%s

v YTOD HPP; 9MW X 2 B5=18MW, AN 7=50m, f /K E=30m%s. /K4 4EK=700m

v Ramu 1 HPP; 15MW X5 5=75MW, A %)% 7=200m. Head Type (HUK & AHE FIZHL %
BTERTRETDHH A1)

1

v' Ramu 2 HPP Z}Jii: 240MW. A %h¥% 75 =500m

19) YTOD #&7EFTIX 2013 4F 11 A IZiEiR 2 Bdh L7223, F[E EPC 2O A2k, ¥—
DB WIRNTEOARERIG T T — A — RRFREE B AE L o TN D, £
D=, BAEY—V X v 7 RETEEZIToTEBY, ZRMNEMT 5201546 7 () *
Tl FFAMELNICT 5720 6MW/IBMW DK H /i diE %2 i L TV 5,

20) Ramu 1 ZEFEFTIZHOKEE b RV OFENE D (BRHIEAR) . KK 45MW Tz L
TWb, £70, oA, 1 RIFAXRT 2=y FE L TRHREINTEHOD XS TH D,

21) 12 H~4 H (W78) 1% Yonki & L7 BRI STV 5,
22) £z, X A~OWRAET —FPES | KEREENA S RINTNRNEDZ ETH D,
59. Ramu RFEHEFETOME

8) Ramu 1 /KJJFEERTEE 2 BEICHIBIEDRH Y . R EIRDO SV B 505, FsataE i
NTCWDENRIIL L 7o TWT 1T EA DRI TV,

9) SCADA NA4FE Q9 HIZERE S, 72 4 SO ERM L2 ha— L TX 2R
T, BUE, 5 5L mEF T, 2K THE, 1,2 KO3 5HOBEEZIT S TiE, EBRITIX
—ANDYV AT LA N —Z —NEE CHBEEMEE R ICE R LTS D2 L Tho
2o 7ok, BUERERMIIA—A MY 7 ® ANDRITZ Hydro #Hi2 X 0 sfE T T TR
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V. BENTET L= H 5 SCADA MEAE A S AR L s> T b,

10) B3 EHT. BEADO 3070 T OEHFEET — XX TFEZIOV—MNIEIE LI, T e
iz, H#E/ER L. POM ® HQ IZ#H4E L TWARIM TH » 7=,

60. AFEH
8) Monthly Ram System Operation Report (Jan.-Oct. 2013) (Soft copy)

61. B EE

Yonki Dam Yonki TOD R&EATEEN
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YTOD /Ki# (772 R)

Ramul HuUKZ A

Ramu 1 3& & AT

oy ha—Lx )L

FCELH : FR254E 11 H 26 FLECE - R, MES

Website: www. pngpower. com. pg

m Bk RC &

& NTT =2 —F =T MNE

VA HUIE IR~ A X =7 T VRET v Y = 7 b EEME TR E A

PR H I - 20134 ; 11 4 25 H (J) 15§ 00 53 ~16 IFf 15 5

BARSE « KEEEE A b in Lae City

% BT o KFEFEEA U N LERROBE=E
R E o (EORES)
RKIEE Mr. Watanabe: President
Xk Mr. Kazuki Kudo; Deputy Managing Director
PPL Mr. Mairawesi Pulayasi; Distribution Planning Engineer (POM)

Mr. Andrew Yuants; Network Planning Engineer (POM)

Mr. Ronnie Kopi; Asset & Distribution Manager (LBO)

Mr. Levi Yalu; Momase Distribution Engineer (LBO)
JICA PNG FE%T « o)I{EmEHA &

A R, W

62. AFHE OBREBHA

ARRAED H %2 Sl H%, R - FRINES 21T 70, ERAEEIUTOLEEY,

63. —RRIEH
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29) & A > b THGIE, 24 B OHEHHERR S EAR TH 5, BIE PPL & OZKITE S AMW, S KAl
FES MW TH L0, BE LM BEONTEENS 7 L—ANRKTND, BEETIZ
2009 fE 5 2013 4F 10 A £ T, (FEEE Li5ERRH, ZEALE (INADBA Ny 75
) B E RZEREORLSEEREL T B o7,

30) HEEEIX. £ 1404, FMFI20 5 b DAEFEREN N B DN, EHMKGEFIE T 16 H b (8
EH) AZHELTWRY, A FOENFEENMELXHMOTEBY, 201341216 F ho Ll E%
EFETDHFETH D,

31) ENDE AV MEEDBEFBRITHOTWDL Z b, EAEAZETNIEL 9 1E6IL%E
HER L, BRENEZ IMW ITHERLTZVWEEZE LTV D

32) e RE—HF N EIT 1.25MW TEANIAE), HZFIEEHIL 400kVA O DEG,

33) AfiE, 11kV D5 X IAZMETREFH R FA LT, REEEA L FTHROFHIL D L,
JRRIZFRREB A BNLD & D,

(7 YRR E OBEE #r ORISR LTV =D T, PPLIC 5] & ALK S: ) #BHA+ 5
L OKIH L7225,

(-1)1427: Milford @ 11kV SWGR 7% Trip L7z, Z#4L%& ., K¥EEE A v b OBRE 1ZBA A%
Open & 72> 7= & g LT, bEE 2w QM DTG FE 2 Bia LT,

(N7=F7=F, EEL TWARWERZ, Milford @ 11kV SWGR 238 [H LZEE S, BEEH 2RI
SELTTFThole & BN H40 THEMFHITRY . B, 1457 KFEERE A 2 MTED
ik LT % Feeder-1 23 A& H % C Trip L 7=,

UbXv, —BEZ S L, BBRAFEHITR 0 Rkl
64. IRfHER:
29) Questionnaire M [a]%ZF
30) fHAEEE
31) NG Power Access to Electricity Case of 2009 to 2013 year view

FLECH : PRk 25411 A 25 R - P, W

Website: www. pngtaiheiyo. com. pg
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Questionnaire
Date: 28.11.13
No. Description Unit Reply
1 General Information
1) NameofCompany PNG TAIHEIYO CEMENT LIMITED
2 Address el P.0.Box4150Lae Morobe Province, 411 PNG
3) No.ofSaffs ] (Persons]  about 150
4) Area [lqnl]
5) Nomal WodkingOur - Fom § To 1647
2 Power Information [Unit]
1) Receiving Voliage V] 11,000
2) PeakDemand kW] 2173
3) Anmual Power Consumption 2012 | [kWh] 8300000 T
4) Power factor atrecenvigpomne  [Lag 084
5} Transformer
) Capacty o JEVAL R
b) Voltage [Primary/Secondary]  [V/V] 110006600
______ c) Percentimpedance LRl e,
6) Compensation facility of Power Factor
""" If Yes, then total capacity of compensator [k
3 Electrical Loads
1) Capacity of Max Motor | e
2) Starting Method of above-1) JFull voltage
b) Frequencycontrol o
¢) StarDeka
d) Others
3) Compensation facility to harmonic - N YesNo No 7
4), Total capacity of motors (Exceptstand-by) kW] 2500
4 Stand- Emergency case
L) Installedfor s TS NO XS
2) If Yes then No. of DEG sets | [Set] 2
and total output VAL aeoxz
5 Others
1) Future ExtensionPlan v SN
If Ves, then planned electrical capacity [kW]
Expected implementation vear of the above  [Year]

2) Request and/or Advice to PNG Power Limited (PPL) if any.
Need much more stable and consistent supply power.
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PN Taiheyo Canent Limited

PO Bo d150, LATE, ™Momks Prorees, TG
Tel: radE1dd 9 4 Fi1? Fan Mo, AR 4713

Supterviher 62013
N
1. 188 : corporate name
PN Tatheiyo Camert Ltd (PNGTC)  PHNGAFER S

3. {3FF - addrem
POBox 41 B0, Las, Marobe Provinee 411, Papua Newr Gunes

3. EFZFER - mam serise
0 FihEE L i ARES cenent manufacturing and disribution

4 ¥ - stock holder
T o b (10084) Tatheiyo cemert corporaton [100%)

*1993 [ZPNG ERT (B028) = Halla Cement Corporation (R[E South
Horea) MR Eoint contribution) 7 NG Halla Cemernt Ltd Hi3Esr &
hpshi, A005E D HIRFEFE A0 HbiIERTE E 100l L. PHNGTC
ELTHIAM-F
(N10F S RIC 10 BESER)  10-year celebration party of Bep 2010

b, ZEFE - capital gock
29BA+ T (31 SEMD about 35,000 000Lkna

8. TEER - enployee
IRHTEEE B 1368 E(local employee) |ZH0F. BEA 248 (Jmpmness MDHFE.
DMD ALt . -+ 2 FF 27 Andnedan) 15 (TEE faoay
maneger) 7 L E A Fihpme 78 (BESNE (GM) | AFTEERE. HE
BE EWMER. sl BEEeRY. POMETER) OMELL IHESE

T. T4 FEEREN - cenment producton capamty
FEF 208 R 200,000wnalear
R iERETE &Y. Disributonperdformance bl dup plan
*HErEEE dipping quantity [ actual pedfonmance)

(ton)
G006 | 2007 5009 B000 10 5011 5010
Domedac | 61600 | 96000 | 124,500 | 100200 | 100600 | 150,900 1100
Fxport | 81700| #1500| S0000 | 20700 | 20000 22000| 1160
Total 00,500 | 129,400 | 166400 | 120000 | 19,500 162,500 145600
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8. 7 2 o ERRS - Cament apecification of quality
gEEAI 2 FfE e ARTHMC 160 Type I (Crdinary portland cement
Smerican Bocety for Teaing and Materisla C-150 Type 1)
Bl A -2 3 PR ARTOT 2 0 General Purpose Portland
Cement [ Type GF) | 2680

Q. e 4T D paclang
11 5L FBE 4llgi  (pallet paclkang Al E0baga= 2.00 tonalpalle=t)
21 21T A L Al % (aling-back ke 36haga= 1. 44 tona'ding bag)
37 L k] (flexdble contminer hagl B-1.T onahag)
41 557 7 FEEE (Cement wehicle trangortation carl 2-13 tonaload)

10. &g - brand name
DA R AR (FEEREE LA — oow FEEEE reference letterhead)
Paradi® cement [ Product in fartony)
CTLETFL AR A LR M1GE 1 HLVIEESE)

Prennwan cerrent  (Imported cement from mater conmgp any 1 Vietnam)

11. FFEERWFF - magor facility
L1 aUhsBEFASHRITEE CE 12m) prvate Jetry
DT 10,0001 5,000ton #5005 L& #5816 dup arrival  acceptable

21 R ORS00 ong! Cemerd Silo capaci gy S000t0r.a

39 ht g O 12 00ona)tlinker Silo capacty 12000twna

41 BEFEraai (FE: 2 000wne) Gypaun yard capacity 2000wna

B GG EMiEE 8 SR (2 5 000tona) Iimestone yard capacite BO00ton 5
B) 72 = FEEE T 01 (BB Shtonahonur) Cement tube mill spec Shtonah

T) g im0 —42 15w Olebags mate Rotany packer

Bl EE S Lo FIBE - 50 F AT Ay topalletized machine and wappin pmach e
)t LA EE R #0 0 h00tong) product warehowse caparity aboutd, OOt oons
100 dE%: A == SR (AE-h: 40K VA) emerpency power gyaterm mec A0HEVA

12 7472 IR - cement rawr matennal
PAFREBEODY U h BERBEUSES G ErEFE 0 A ML uERA
Inport Chinker and Gypaan, Lime stone from all Tabeiyo cement corporation

13. 83 Power sapply
L EZES 3w PHNG PouerI td. kvt A1) pouwrer demand fromm PHG Pouer

Ltd.
1B L. T2 e =R EERAIL 2 MW SR EF . FRHAE R

Tl EEDEE ALY Cenent pnnding mall nanrang to need very big
capanty about ZMW  becau= of only emerpency powrer gyatem not enough
pourer

14. 175 - handling
V. A 2 FHEESEGIERES. &0 DiAAaEE T HE
Momase, Highland areapget off man tranaportation of = by alup
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FNGHFFEAVE, ZIPNGHE-F (MZEEAR) ar photograph
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L S 40kg $ & (40 kg pallet warehouse)
ht -
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HEroo@m A RE (DU 0F) ST LiClnker distharge from Jpan)

T2 R E I(Cement gritding tube mill)

AR Qo B I“HEi‘-EJleii_E[&mmmi&mm millbnilding |



2009~20134EE FEIRN FLHPNG Power access to electricity case of 2009 to 2013year view)

year 2013year 2012year 2011year 2010year 2009year
Month F 4 B #(number of occurrences) |{$7 - 2BA R EF M (hr) F 4 EI#(number of occurrences) |f%7E- 2 BF % ERMH (hr) FA B #(number of occurrences) |57 - 2 BT %= EFM (hr) F4 B #(number of occurrences) |37 - 2B E KM (hr) F& 4 Bl #(number of occurrences) |f#7 - 2BA R EF [ (hr)
Power Power Power Power Power Power Power Power Power Power
Black gnsub\e Black gnstable Black gnstable Black gnstable Black gnsuhle Black 'L:Jnstable Black gnst.able Black gnsmble Black gnstable Black gnstable
out ower out ower out ower out ower out ower out ower out ower out ower out ower out ower
[JAN 10 17 58 122 14 18 108 154 12 10 74 80 14 13 417 105.8 /- - 19.7 74.9|
FEB 7 17 41 118 7 6 58 38 7 8 22 34 3 5 106 15.1|- - 338 53.5|
MAR 4 0 20 0 3 7 26 48 6 4 28 20 9 " 31.7 1292~ - 34 66
[APR 8 6 40 42 4 4 18 32 7 5 66 26 12 12 81.1 824 - - 30 62.9]
MAY 4 5 24 40 12 14 82 84 2 4] 18 24 5 3 16 8.6/~ - 60.4 103.3]
[JUN 7 2 30 18 5 2 54 10 3 4 36 22 7 1 328 56— - 281 51.3]
JUL 6 10 28 73 13 16 86 66 2 6 " 44 5 4 127 16.1|— - 356 45.7
AUG 13 13 72 103 23 14 122 70 2 1 6 12 6 4 16 14.8- - 56.9 203.7|
SEP 5 3 16 9.6 16 12 102 64 9 13 58 88 2 4 35 75~ - 11 105.5]
OCT 8 10 38.1 71.6 17 15 82 90 10 7 108 70 6 7 144 27.4|- - 36.6 76.7|
NOV 14 17 56 100 4 11 30 134 2 8 11 45.6|- - 62.7 161.2]
DEC 10 11 89.2 733 8 3 58 22 6 6 42 21.2|- - 323 48.1
&t 72 83 367.9 596.8 138 136 8832 8293 72 76 515 576 77 78 3195 4793~ - 4411 1052.8]
% BARFEEYNOT=, 19 AMEIRHE T T O-OEBEMEFM A RB T LHD L -201248F ~ 10 OFBEKAMMFLELBL T, LY. REIEL ? PNGN -1 &R
682> hEIh T20 BB KT T D-OEBE M LM RENT LR LI RS SLKNBBAMOKBRESF OWMAS /TSI ERMNE
Power Black Out FEREEK (E) Unstable Power Z2EBFRREREEM (E) FERERE. RETRERERE, PNGTCHIFHF LD,
25 25
20 //\\/\ 20
15 15 ; \ [~
/\ / /\ e \\ /\ //W \ 2013year
10 ——2012year 10 A\ ——2012year
——2011year ——2011year
———2010year ——2010year
: VX Vo e : <7 / \ —200year
o o
JAN FEB MAR APR May Jun JuL AUG SEP ocr Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP oct NovV DEC
2013year 10 7 a 8 a 7 3 13 s 8 2013year 17 17 ) 6 B 2 10 13 3 10
2012year 14 7 3 4 12 5 13 23 16 17 14 10 2012year, 18 6 7 4 14 2 16 14 12 15 17 11
2011year 12 7 6 7 2 3 2 2 9 10 a B 2011year, 10 8 2 s 2 4 6 1 13 1
2010year 14 3 9 12 S 7 S 6 2 6 2 6 2010year 13 5 11 12 3 1 4 a 4 8
2009year o o ) o o o o ) o o ) o 2009year o o 0 0 o o 0 o o 0
Power Black Out &R (hr) Unstable Power ZEARRERM (hr)
250 250
200 200
150 150 \ /\
- /\ /\ — 2013year
100 ——2012year 100 N\ ——2012year
——2011year ——2011year
x ~——2010year ~———2010year
50 ——2009year 50 ——2009year
0
° JAN FEB MAR APR MAY JUN L AUG sep oct Nov DEC JAN FEB MAR APR may JUN L AuG SEP oct Nov DEC
2013year 58 a1 20 40 24 30 28 72 16 381 2013year| 122 118 0 a2 a0 18 73 103 9.6 716
2012year 108 58 26 18 82 54 86 122 102 82 56 89.2 2012year 154 38 48 32 84 10 66 70 64 920 100 733
2011year 74 22 28 66 18 36 1 6 58 108 30 58 2011year 80 34 20 26 24 22 aa 12 88 70 134 22
2010year| 477 106 317 811 16 328 127 16 35 14.4 1 42 2010year| 1058 151 1202 824 86 56 161 14.8 75 274 456 212
2009year|  19.7 338 34 30 60.4 281 3556 56.9 11 36.6 62.7 323 2009year| 749 535 66 629 103.3 513 457 203.7 105.5 76.7 161.2 481

Eyyav:

=T

| TR0 LARALL— 5w > BACRNTH AL

o

EUE A TRETTES

H

SR

=
==
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4, IREEMIRX k-



INEERY AL (1/3)

RE25HE

12H 11 H{ErR

MEME K FEREOTRE AR Moy K4 E
LA BN S~ A 7 — 7 7 —— i 1H16 0 ~ | SO | o B | Bl
e L A i L R A T4 25 412 H14 B AT HE T HER
&5 % B o4 K & & RiTHE BN RITEAR | WH
A | AT T=a—F=THMEEHMN
1 Preliminary Figures, Census 2011 [#]3% | National Statistical Office of PNG Apr. 2012
2 Papua New Guinea (PNG) Vision 2050 (First Pub.) [ | Dy of Prime Mini: Nov. 2009
3 | Investment Promotion Regulation 1992 [ | Head of State Nov. 2006
. . n— Department of National Planning  and
» » - I
4 | PNG Development Strategic Plan 2010-2030 i Monitoring (DNPM) Mar. 2010
5 | PNG Medium Term Development Plan 2011-2015 [ | DNPM Aug. 2010
3] LTDS 2010-2030 Transport Overview i | DNPM Feb. 2010 re
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