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*Site Is Pulau Perhentian: Diving Resort Island
*First Wind Diesel Project in Malaysia
*Sponsored/Funded By Malay Government
*End Customer: Tenaga National Berhad

*Optimal Power Solutions Developed and
Managed Project

*Hundreds of Isolated Grids in Malaysia
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*Avg Load: 85 kW

®2 X NW100’s (200kW of Wind)
®100kW of PV

2 X200 1 X 150 Diesel Engines
*\Wind Resource: 6.4 m/s

®| ots of Batteries (480 kWhours)
®_ots of Controls

®Installed Load Bank



Multi Genset Control Existing

System (MGCS) AC Switching Cabinet
_____ ) M i 2 e |
: . ™ 1000 | AC Bus 1 |
i i » e e Load Feeder 1 tiunld o S
AGC1 | Gensel 1 : GB1 FB1 " o
= (200KW) | .- ~ P oad Feeder 2
s B i » Fp2
I
I

,__.._...__.._....__
@
4
Lol e el I |

AGC 2 I '
2
B e P | oad Fesder 3
T (200KW)
| . FB3
1
Gensst 3 — e e
T " r
PM3 FB4 | 11KV Feeder 1 I

| ©B PM1 PM2 | HV Transformer 1 HV Transformer 1 |
— | ——"—0— @~ |
| I 11KV Feeder 2 I
Battery Bank : | —-‘I—J—}E __?E..E.[...H..}{_l_ﬁ_ :
(240w 2000Ah) Bi-Directionsl Power | =8 | Hv Transtormer 2 HV Transformer 2 | |
Inverter Module I | | =
Battery (Q0KVA) | ACSC 1 ce2 | RE
Monitoring I | Interface |
System | -3 | I Module | 3
| ACBUSZ | e |
| ' ["Variable Load |
Pulau Perhentian | Rg 5*:“?“ | LI :
PV - Wind - Diesel | Niotie | | (100kwW)
. | [ A R l
Hybrid Power System L =—)1] % Solar PV {100KW)
{Sept O7)

s oPTIMAL
bl L ] Al 77 o8 a6



Wind Diesel Challenges

*Extremely High Penetration

®Integrator Lacked High Pen Experience
*Remote Site

®Difficult Logistics

*Extreme Weather Conditions

®Cultural Barriers
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High Penetration Solutions

®Intertie Villages or Isolated Loads
*Power Set point Control

'Employ Fast Switching Controls (Dump Load
Response)
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Wind Diesel Solutions

'Strong Regional Partner Is Essential

*Hire Rugged Personal

'Deploy Dependable Equipment

*Plan In Advance

.Synchronize Projects for Economies of Scale

*Size Generating Devices Appropriately for Size of
System
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