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Preface
I

Malaysia is entering a new phase of distributed energy transformation.

With the introduction of RP4 (2025-2027) tariff restructuring, sharply rising Maximum
Demand (MD) charges, clear Time-of-Use (TOU) opportunities, and strong electrification
policies under NEP 2022-2040, C&I customers across West Malaysia (TNB) and East Malaysia
(SESB & SEB) increasingly seek PV+BESS solutions to reduce energy costs, improve reliability,
and strengthen operational resilience.

At the same time, significant differences exist across Malaysia’s three major utilities:

TNB (Peninsula) — stable grid, high MD charges, ToU optimization potential

SESB (Sabah) — weak grid, voltage instability, high diesel reliance

SESCO (Sarawak) — low energy prices, strong hydro base, large peak—off-peak spreads

These variations require a Utility x Region x User Type analytical framework to correctly
design and deploy C&l PV+BESS systems.

It combines tariff analysis, engineering architecture, system design, digital energy
ecosystem integration, SLD models, financial modeling, EPC workflow, and risk control to
produce a unified, deplorable Malaysia C&l solution suitable for EPC partners, utilities,

industrial clients, and developers.

ERANIEEH N D hURERRIEA FRAIFI R,

fE%E RP4 (2025-2027) BfiEIGHLiE. RERRERH. IERSRBMEFINSIENE, LU NEP
2022-2040 EZREEFEBERAIAER, 85 (TNB) 545 (SESB. SESCO) RITANAFXIIHA + ke
ROTERIRIE LT, LARE(RFEZE, 1BFAIRM. EREEt.

SitER, SRAT=RETEEBNATNEEEREE

TNB (BD) —— HMNiEE. FTEES. SRHZEKX

SESB (PB) —— M. ERHAZ. SEHKES

SESCO (fbhiill) —— FBAME. KEALEK. IBBERE

Eitt, BRAEMATE * X x AFRRER5EC, FeesERi st TRl iR 5

AERHEZBNONT. RFEIZT. HFERES. oM SLD. MSRE, EPC RIESXEERE,
B—ECEA. ATERAPBRI DR TRl ehEfER S =
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Chapter 1— Malaysia Energy Transition Overview

%1 §: SRATEEFERAE

1.1 National Energy Policy (NEP) 2022-2040

1.1 EREEFBEE (NEP 2022-2040)

Malaysia’s National Energy Policy 2022-2040 (NEP) provides a 20-year roadmap for
transforming the national energy mix, strengthening energy security, and accelerating
renewable energy adoption. NEP explicitly prioritizes distributed solar, battery energy storage
systems (BESS), and digital energy management for commercial and industrial (C&l) users.

Key godals relevant to PV+BESS include:

>  Raise renewable energy share to 31% by 2025, 40% by 2035, and 70% by 2050

>  Expand rooftop solar and distributed energy resources (DER)

>  Promote corporate renewable power procurement (CRESS)

»  Strengthen rural electrification via solar + BESS microgrids

> Improve grid flexibility and stability with ESS and digitalization

>  Introduce tariff reform (RP4) with demand-based and ToU signals

These policies position PV+BESS as a strategic pillar for both West and East Malaysia.

Sk (EZREERIEER NEP 2022-2040) RHTHHE 20 FRIBEREIEEEIREE, SRR

R&ke, INEAIBLRRNE, FHEER C&l BFRRYHASHERERA.
5iEZiNaXaZ 0 BiREE:

ARSI GHUIETHE 2025 & 31%. 2035 £ 40%. 2050 £ 70%

T REASHEER (DER) AIERE

sV AT BAREIREE (CRESS) Rz

BT + fEREEE NIRRT X BB S

BT R SEFHIRTHEERM R SIaEM

Lie RP4 BBNEE, SINEBRNEERSHIES

IXLEBERIE A+ BB AT D SR SREREE BRI K A AR .

vV VYV VvV V VY V

1.2 Solar & BESS Development Pathway
1.2 XPHgEShtaekRIE%

Malaysia’ s solar and BESS development is guided by:
> MyRER (Malaysia Renewable Energy Roadmap)

»  SEDA guidelines

Confidential — LIVOLTEK | HEXING Group 2/80
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>  State-level RE strategies (notably Sabah & Sarawak rural electrification plans)

Key directions include:

1. Utility-scale solar expansion under LSS schemes

2. Rooftop solar growth in commercial and industrial hubs (Klang Valley, Johor, Penang)
3. Hybrid solar-diesel-BESS systems in rural Sabah & Sarawak

4. BESS as a grid-support asset (frequency, ramp-rate, peak clipping)

5. Solar + BESS serving data centers, logistics, manufacturing clusters

6. BESS adoption is accelerating due to high MD charges, TOU spreads, and reliability

issues in East Malaysia.

SRAEERARSHEERREEZFILITREEIS:

>  MYRER (SRR BARRIRLE)

>  SEDA 35/

> BNTBERERME (THEDESHHBRIZFEBST)
ERERSE:

1. LSS KREUEHIIARNFEN &

2. BUSTX (WNEER. e, #l. &) HETUCAREER
3. REmITbX AR+ 5 m+ERER SRR
4. FEREFABBRSHERIR (R, eRER, EEHIR)

5. SURERTEIEHLO. MiRHPO. SIEEEFSEFE T
6. EFZELE LT, DREMEX, UNRFDHEAGEDMRY, HrERBIEEREIMNE,

1.3 Distributed Energy Trends in Malaysia

1.3 BRBLEHHAEEFLREES

Cé&l customers in Malaysia face increasing pressure from:

»  Rising electricity tariffs under RP4

>  Significant MD charges for medium-voltage (MV) users

>  Growing need for resilience (especially in Sabah & rural Sarawak)
»  Corporate sustainability and REI00 commitments

»  Expansion of EV charging infrastructure requiring load flexibility
As aresult, PV+BESS deployment is rapidly increasing across:

>  Industrial estates (Johor, Selangor, Penang)

> Data centers in Johor & Cyberjaya

> Tourism facilities in Sabah
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»  Rural & island microgrids
»  Cold-chain, aquaculture, and food processing sites

Malaysia is entering a  “cost + reliability + sustainability” combined adoption wave.

kAR c&l AREAIGSERED:

>  RP4 EEfMARTEEZE Eik

> FERAF (MV) NEEZRERS

> BNEEMERER (THEEDESHHERN)
> 1k ESG 5 REI00 Ek

> BV REEMIRIEE RIS RERER K
BEitb, JiEMEERELKT:

> TWREK (. =% &5H)

> BUEPOSEE (R L. =)

> B SEER

> RESBISS 2 RIEM

> R BrAE. BEmilISsUEER

CRATIEHN "BATE + HEBaS + FRRRE" =ERNALEREEE.

1.4 Implications for C&I PV+BESS

1.4 TR

Malaysia’ s C&l PV+BESS demand is shaped by three simultaneous drivers:
1. Economics — RP4 tariffs, MD & TOU

>  TNBMD charge: 97.06 RM/kW-month

>  Sabah [ Sarawak peak prices remain high

»  Strong PV self-consumption economics

2. Reliability — weak-grid & outage challenges
»  Sabah voltage dips & feeder losses

»  Sarawak rural areas with intermittent supply
> BESS provides PQ support + 0-ms backup

3. Policy — NEP, CRESS, and RE incentives

> Corporate PPAs expanding

»  Rural electrification prioritizes solar+storage
> New RE access charges are decreasing

Together, these make PV+BESS one of the highest-value investments for C&l customers

Confidential — LIVOLTEK | HEXING Group 4/80
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across Malaysia.

BRAEE TR ENTERA=XERILRED:
1. &%t — RP4 B}, BEXSSABM

> TNB EE#HEiX 97.06 RM/kW-B

> B[RS RS

> HMAERERATEEREE

2. AN — BEMSERNLE

> ERERESRARETE

> DRMRAMABESRTRE

> fERETNIEME PQ TIESEMRER

3. B% — NEP, CRESS 5 RE &Nl

> RIVEER (PPA) HRIERE

> (RIZEESAERRAEHER

> EIBLRREANZRRERL TE

Eit, HR + (EREERADEAT C& BFRENENREZ—.
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Chapter 2 — Tariff, Utility & Grid Landscape
% 2 5 Hif. BNARSKIRBRER

2.1RP4 Tariff Restructuring (2025-2027)
2.1RP4 HB{iEE1Y (2025-2027)

Malaysia’s RP4 tariff restructuring (effective 1July 2025 — 31 December 2027)
fundamentally reshapes the economics of C&l PV+BESS. The structure shifts from traditional
MD charges to a dual-component structure:

1) Capacity Charge (RM/kW-month)

Reflects system generation capacity requirement.

2) Network Charge (RM/kW-month)

Reflects transmission & distribution network stress.

For medium-voltage (MV) non-residential users, the combined charges reach: = 97.06
RM/kW-month (one of Southeast Asia’s highest MD-equivalent costs)

In addition, the new ToU structure establishes 8 hours of Peak window daily:

>  Peak (14:00-22:00)

>  Off-Peak (22:00-14:00 next day)

»  Weekends/Public Holidays = 24h Off-Peak

This makes peak shaving + ToU arbitrage core value propositions for PV+BESS in TNB

regions.

OkPgIr RP4 EBIYEEHS (2025 6F 7 B 1 H —2027 £ 12 B 31 H) #IEHET C&l HHEH
2. HPeRBEREN, 2BMER MD BUBLITRERS

1) §2% (Capacity Charge) — RM/kW-B

[RBRAR SR REITF K,

2) M4&% (Network Charge) —RM/kW-H

[ BRI FE 4R E T,

SHFHE (MV) JHEERF, Z&SEIT: =97.06 RM/KW-A (FRElHEZ—)

BERS, SINFEY SRIRM (Tou) &4, BXE 8 /NTRIER::

> EES: 14:00—-22:00

> A 22:00-)XH 14:00

> BXR[AHBE: 2XB8R

XES HIE + SER RATED TNB iy A ONE.
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2.2 TNB — West Malaysia (Peninsula)
2.2TNB — BSIR (F5IRHEI)
TNB operates the national grid across Peninsula Malaysia. Grid infrastructure is stable,
with high industrial concentration in Klang Valley, Johor, and Penang.
Tariff Characteristics (C&lI MV Users)
>  High Capacity + Network Charges (= 97 RM/kW-month)
»  Strong ToU structure with fixed peak window
>  Generally stable voltage & frequency (GFL suitable)
>  Zero-export enforcement required for many commercial buildings
»  Ideal for rooftop PV and peak-shaving BESS
User Types with Highest Opportunity
>  Manufacturing (electronics, chemicals, plastics, metal)
Data centers (Johor, Cyberjaya)
Commercial buildings & malls
Logistics hubs and cold-storage

EV charging hubs

TNB ERENADFBEBN, BREERE, TIEFES (SER. 6. &=H) .
HM$E (C& HERR)
BEH + MEHES (~ 97 RM/kW-H)
IETESHEBERE (14:00-22:00 F9l&)
ENISE (IE& GFL &)
REBo AR ESITRER
B + HIEEEREMNE
iHEfTIk
whEl (BF. I, €8, 28
BIEPO (. F|/h)
[EL7STAYN 3
RS G
EV RFei7u,

vV VYV VYV V VYV

v V. V VvV Vv @i

2.3 SESB — Sabah
2.3 SESB — Bt

Sabah faces significant grid challenges:
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»  High feeder losses

> Frequent voltage dips

>  Weak-grid behavior at commercial nodes

>  Heavy reliance on diesel generation (especially islands & rural towns)
Tariff Characteristics

>  Peak price: 28-32 sen/kWh

>  Off-peak price: 18-19.5 sen/kWh

>  MD charge: 28—32.6 RM/kW-month

> Peak window: 07:00—24:00 (17 hours)

»  Off-peak: 00:00-07:00

Because peak lasts 17 hours daily, daytime PV+BESS provides greater value than in TNB.
Best-fit Applications

Hotels & resorts

Aquaculture farms

Rural shops & offices

Cold-chain processing

Tourist islands

YV VYV Vv YV VY V¥V

Weak-grid industrial users

W EHIREERIE ML
> IRERES

> EBEECEIAE

> AV GREREISEMET

> (RESBISHX{EERIRLEH
FRAFSHIE

I£EZEAHY: 28-32 sen/kWh
BEREAMN: 18-19.5 sen/kWh
EE8#: 28-32.6 RM/kW-B

I&EZ: 07:00-24:00 (17 /)\EY)

YV V ¥V VY V¥V

AE%: 00:00-07:00
HFEH 17 METAIEER, BRHEIINETETED.

BiENBinS
> BEESERN
> BrEARE
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> (REEPSHAR
> RHEIT
> IiESls
> SERIEAF
2.4 SESCO — Sarawak

2.4 SESCO — Fhfidith X

Sarawak’s grid is unique due to hydro dominance (>70%):

>  Lower energy prices

>  Large peak—off-peak spread

»  Rural grid remains weak or intermittent

»  Strong microgrid policy support

Tariff Characteristics

> Industrial peak energy: 22.9 sen/kWh

>  Industrial off-peak energy: 13.9 sen/kWh

>  MD charge: 20 RM/kW-month

> Peak: 07:00-24:00

»  Off-peak: 00:00-07:00

The low off-peak price makes night-charging BESS highly economical.
Best Applications

>  Timber & agriculture processing facilities

> Rural towns with unreliable grid

>  River/forest villages

»  EV charging sites with microgrid needs
>

Industrial parks in Kuching & Bintulu

BRIME KB ALEE (>70%) | EBRURHEImES:
> BEEEBMNE

> IBBEK

> RISEERIIRSES

> MEBNBERSHFIEKX

FRMSIE

> TAMEER: 22.9 sen/kWh

>  TASER: 13.9 sen/kWh
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> ZEE: 20 RM/kW-B
>  IEE%: 07:00-24:00

>  AE: 00:00-07:00

RBNMERIAMEREFR B STIERS.

=

> AMRFERITIT

> HEARRIRNE
> TR AT

> EERE EV uh

> HESRHEIVERX

2.5 Demand Charge & TOU Structure

2.5 FEERSTIBMEIEILL

A Malaysia-wide comparison for C&l MV users:

MD Charge
Utility Peak Hours |Off-peak Hours Tariff Profile
(RM/kW-month)
TNB 97.06 14:00-22:00 22:00-14:00 Highest MD in MY
SESB 28-32.6 07:00-24:00 00:00-07:.00 Weak-grid, long peak
Low energy price, big
SESCO 20 07:00-24:00 00:00-07:00
spread
SKAT C& FERFP=KBMATIRLL:
G A E2% (RM/kW-B) IEERATER BERATER it
TNB 97.06 14:00-22:00 | 22:00-14:00 cEEERER
SESB 28-32.6 07:00-24:00 | 00:00-07:00 50, IEERIS
SESCO 20 07:00-24:00 | 00:00-07:00 BIME. IEREX
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Chapter 3 — Market Landscape & Opportunity
Mapping
% 3 B hinRRESIaRa

3.1 Market Logic: Policy x Utility x Tariff

3.1 himZiE: BER x BEAF x BIfEE

Malaysia’s C&l PV+BESS market is defined by the interaction of three structural forces:
1. National energy policy (NEP + MyRER)

> Distributed solar encouraged

>  CRESS/CREAM enable corporate renewable procurement

> Electrification of rural Sabah & Sarawak relies on solar + BESS

2. Utility-level differences (TNB [ SESB [ SESCO)

> Each utility has different grid stability, tariff structures, MD levels, and DER
interconnection rules.

3. Tariff signals (RP4, TOU, MD)

»  TNB — highest MD charge nationwide

>  Sabah — longest peak window (17h)

»  Sarawak — largest peak-off-peak price gap

The intersection of these three determines Malaysia’'s opportunity blueprint for PV+BESS.

SRA A Tt iEmiam=REtat HEHRBIE:
1. EXREEER (NEP + MyRER)

> BRI HIER

>  CRESS/CREAM Szi{PlMges

> DESERLMA S B SURERCA +HiEEE

2. BATESR (TNB [ SESB [ SESCO)

> ZSRERQEAENIREN. BNEE. TER. HAMHNSEERR.
3. BBffiiES (RP4. HT. BEH)

>  TNB— 2ERSFEH

> DB — IER 17 N

> B - BRERK

=ERX, MESRAT Tl HEN XIS SEE.,
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3.2 Opportunity Matrix (Utility x Region x User Type)
3.2 NXER (BRAE) x Xik x AFXE)

Malaysia C&l PV+BESS Opportunity Matrix

" . . . High MD . .
Utility Region Stable Grid |Weak Grid ch off-grid Best Scenario
. arges o
BRAT i e | N o =R Biine
SEs=t
West Malaysia C&l Peak Shaving +
TNB ‘ 0000 [ J (X X X ) -
(EREM. R, 45R) TOU
Sabah
N L GFM Weak-grid
SESB (DB, SHITIEE. ° (XXX} (X o000
. PV+BESS
BE + Ak
Peak—-Off-peak
Sarawak .
SESCO . 000 000 L] 0000 Arbitrage +
(8. FE. KH) ) )
Microgrid

Legend (Ef)) & @ BEETFHSHRE

3.3 Regional Opportunity Profiles
3.3 XiFNSIFE

3.3.1TNB Region — West Malaysia
3.3.1TNB Kiff — D (FHSFKHEI)

>

>

>

>

Grid stability: Excellent

MD charges: Highest in Malaysia (297 RM/kW-month)

TOU structure: Clear 8-hour peak

Industrial and commercial density: Highest nationwide

Strongest industries for PV+BESS:

>
>
>
>
>
>

Electronics & E&E manufacturing

Automotive & metal industry

Data centers (Johor, Cyberjaya)

Shopping malls & office buildings

Cold-chain and logistics hubs

EV charging hubs

Value drivers:

>

>
>
>

Peak demand reduction

TOU energy cost optimization

Zero-export rooftop solar

PQ enhancement for sensitive loads

Confidential — LIVOLTEK | HEXING Group
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>  EBRREEE: RE
> EE#H: 2EES (=97 RM/KW-H)
> DR 8 IITEEIEER
> IRVEE: 2B&S
FetESMETTIL:
> HBFEFSE
> RESEREWIE
> HEEPD (B k)
> BEmENAE
> RESYIRE
> EV RFuh
fE=:
> Hig
> DEER
> EHRBERER
> PQ RESXKBARRP
3.3.2 SESB Region — Sabah
3.3.2SESB Xif — B
»  Grid stability: Weak
»  Voltage dips & feeder losses common
>  Long daily peak: 17 hours (07:00-24:00)
>  Diesel dependence in islands & rural zones
»  Strongest need for reliability solutions
High-value sectors:
> Resorts & hotels
»  Aquaculture farms
> Food processing
> Rural commercial loads
»  Tourism islands
Value drivers:
>  Voltage & PQ stabilization (GFM)
>  Diesel displacement
»  0-ms backup
Confidential — LIVOLTEK | HEXING Group 13/ 80
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>  TOU optimization (long peak window)
>  EBREEME: 855
> BERESREREEERE
> IEEZIC: 17 /NBF (07:00-24:00)
> BISESRREESSH
> SEEBTEMERERE
SifEfTIk:
> ERNSEE
> ErTRE
> R&ENIT
> RNEIElaE
> IkiESls
fE=:
> GFM RIES PQ XE
> SEEEA
>  EURESR
> ERIRIK——fERENMERE
3.3.3 SESCO Region — Sarawak
3.3.3SESCO [Xidf — Bl
»  Energy price: Lowest in Malaysia
>  Off-peak price extremely low: 13.9 sen/kWh
»  Hydropower-dominant grid
> Rural electrification gaps
> lIdeal for night charging — day discharge BESS
High-value sectors:
»  Timber processing
»  Palm & agriculture
»  Ruralvillages
>  Industrial parks (Kuching, Bintulu)
»  EV charging with microgrid capability
Value drivers:
> Large peak-off-peak spread
Confidential — LIVOLTEK | HEXING Group 14/ 80
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>

>

Night-charging economics

Rural microgrid deployment

» PV + BESS integration

BEERM: 2ERK
AEREBMNIRIE: 13.9 sen/kWh

EERLAKEE9E
RIFWXHERE

fiBe &7 B 2 MR R
SitEfTIL:

> ML

> EEERINT

> R

> DIER (GE. BES)

> fHEBRE EV uh

fHE:

> IBBEK

> RREREFEE
> RNRHENERS
> ERERS

3.4 LIVOLTEK Digital Ecosystem Market-Fit Map

3.4 LIVOLTEK #FREFRESTHIHENE
Ecosystem — Market Needs Mapping

Malaysia Need

Ecosystem Component

HR3ZisEe

High MD (TNB)

PowerHive + PowerPulse

Hlig + FR + TOU it

Weak grid (Sabah)

PowerSync (GFM)

GFM T3/E + BABiR

Zero-export urban sites PowerPulse + PowerNest IR R
Diesel-heavy islands PowerNest + BESS Hybrid BUSSH R SRR

Rural microgrids (Sarawak)

PowerHive + PowerOrbit

HEMEE + RiniaE

EV charging hubs

PowerHub + BESS

REGEER + HIE

Confidential — LIVOLTEK | HEXING Group
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Chapter 4 — LIVOLTEK Digital Energy Ecosystem
56 4 § — LIVOLTEK #FEERESRA

4.1 Ecosystem Overview
4.1 £ETRALK
Malaysia’s C&l PV+BESS market requires a unified digital energy ecosystem capable of
addressing:
»  Peak shaving under TNB's RP4
GFM weak-grid stabilization in Sabah
Peak—-off-peak arbitrage in Sarawak
Zero-export enforcement in urban sites
Diesel displacement for islands & rural microgrids

EV charging power management

vV ¥V VY ¥V V VY

Multi-site enterprise-level carbon and energy reporting

The LIVOLTEK Digital Energy Ecosystem integrates measurement, control, coordination,
EMS optimization, and cloud intelligence into one unified platform.

Six-Layer Architecture

1)  Measurement Layer — PowerPulse / PowerScope

2)  Local Control Layer — PowerNest / PowerHub

3) Coordination Layer — PowerSync

4)  EMS Layer — PowerHive

5) Cloud Intelligence Layer — EnergyOrbit

6) Hardware Base Layer — BESS + Switchgear (RMU/FTU/DTU)

SRR C&l AETIHRE—ER—HNHFRRESREER, LRHRE:

TNB FHEZHIE

EZEER GFM T

LIRS EER

B RITRER

B5/ RATHEB REISE R

EV RENAFATEE

bR R SEERER

LIVOLTEK ¥FRERETRA BEN. =4H. thE. EMS MUSinEEENEEARE—TFA.

vV ¥V VYV V VYV VYV V
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NERE

1) EWE —— PowerPuls [ PowerScope

2)  Az%IE —— PowerNest [ PowerHub

3) ihE#EHIE —— PowerSync

4) E/EX EMS B —— PowerHive

5) ZIHEREE —— EnergyOrbit

6) WEMERE —— BESS + EEEIRE (RMU/FTU/DTU)

4.2 Product Portfolio Overview
4.2 FRESEN

4.2.1 PowerPulse — High-Speed Edge Measurement Module

4.2.1 PowerPulse — EiEgETRIT R

Ill\.H T

PowerPulse is a millisecond-level edge measurement module sampling real-time

voltage, current, power, and PQ parameters. It is essential for:

>

>
>
>
>
>

Zero-export (<100 ms response)

Reverse power detection

Power quality sensing

Feeder monitoring for weak-grid systems
High-speed loop control for PV+BESS

Transformer loading protection

Value Points

>

>

>

<100 ms ultra-fast export limit enforcement
PQ visibility for unstable grids (Sabah/Sarawak)

Required for C&l accuracy under TNB MD control

PowerPulse REMREEMERITERRG , AISCAREBE. BR. RS PQ #iE, FEAT:

Confidential — LIVOLTEK | HEXING Group
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FTFER (<100ms ERY)

[T EAa

PQ 5l

S5FRE YR IEI

FEAEEIRTRAE R

> EEREGEHRR

fi{E=:

> <100 ms FFREEHIIT

> EDB/RRMIEMTIRM PQ T
> 79 TNB FEZHHIERISHENEM

vV VYV VYV V VY

4.2.2 PowerScope — Site-Level Energy Flow Analyzer

4.2.2 PowerScope —— Z[O|IEAEEISERLE IR

ENERGY
PowerScope |5iGiiy

THE ENERGY X-RAY FOR SMARTER INVESTMENT

PowerScope provides full visibility of multi-energy flows:
» PV generation

>  BESS charge/discharge

> EV charger consumption

>  Diesel generator output

»  HVAC loads

»  Feeder-level voltage profiles

Value Points

»  High-resolution 1-second load analytics

> Identifies peak-shaving and TOU optimization opportunities

»  Essential input for correct PV+BESS sizing

PowerScope 1RMFHILRSREMAIIL, BIE:
> RKRE

> fEREFEAER

> EV FEERfAfE
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> SRR

> ZE[HVAC fAfi

> IREEERR

fhE=:

> BRGEONT

> BERRHIESS NS
> RESEURARISKIE

4.2.3 PowerNest — Integrated PV+BESS Controller
4.2.3 PowerNest —— REERLHEEHERSR
PowerNest manages PV inverters, PCS, batteries, CT/VT inputs, export limit controls, and
backup functions.
Key functions:
Zero-export
Peak shaving
TOU optimization
Rapid grid-off transition (<10 ms)

PV curtailment & ramp-rate control

vV VYV VY ¥V VY VY

Diesel coordination (for hybrid microgrids)

PowerNest SuEEMRSHERERFIIS—IEH), SRR, PCS, i, CT/VT WA, WiEHS
HEEIIRE.
%L TIEERE:
Elll=
DEH
HRIEFFEMIIHR (<10ms)
FHRBRA [ TeE R
SSHLIEES (MEERIZR)

YV VYV Vv ¥V VY V¥V
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4.2.4 PowerSync — Multi-PCS Cluster Controller

4.2.4 PowerSync —— ZREERENRERRR

Information

. synchronization
Mcm_'l Backup
equipment equipment

IEMS

— Va

ETH RS485 ——— Ethernet
---- RS485
[
[
Vi
SWITCH .
P
[
[
1
i
1
1

1
1 1
[ | [ ] ! 1 1
itch | itch | [switeh Fommmmmmde Fommmmmmm 1 1 1
switcl switc switc k ' !
! : i

1

1 1
1 1
] 1 ———
! . \
1 1
. . . 1 1
BESS BESS BESS inverter inverter inverter 1 1
i 1
(G !
Ethernet ring network communication Photovoltaic inverter N-1 backup r’l"TSIEr E;gtg?

PowerSync synchronizes multiple PCS units (125kW cabinet or GMWh container) into a
single controllable power source.
Key features:
GFM/GFL mode switching
Black-start capability
Ramp-rate smoothing
PQ optimization
Multi-PCS load sharing

Weak-grid stabilization

YV VYV ¥V VY VYV V VY

Islanding management

PowerSync %4~ PCS (125kW 1E=(E; 5MWh £3558) B — IR .
Bl

>  GFM/GFL #&x{{#%

> REIEaRes

> CREEE
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PQ itk
% PCS piEf#
Bl5/MBBITEE

YV VYV V V

4.2.5 PowerHub — EV+PV+BESS Hub Controller

4.2.5 PowerHub —— ERETCHEERIRA

M geeeew L Sl
Al Bl A2 B2 A3 B3

Litiot D CE e ==
Charging Control Hub I : @ CE

Charging Control Hub
@ STATUS

@ STATUS

@ NETWORK e

@ SERIAL BUS I‘ © SERIALBUS LS
.I
ETHL ETHZ ETHL ﬁ
. ~ )
+ &+ + SRR
[t e} 7] . u u H “

L

PowerHub integrates EV chargers, PV, and BESS:
»  Reduces MD during fast-charging

> Coordinates PV — EV — BESS

»  Ensures grid-friendly charging
>

Ideal for Malaysia’s growing EV infrastructure

PowerHub §{R7s. JHfA. fEREEES:
> RIEEIE

> PV—~EV—BESS thEI{LHL

> RFEFEHER

> BEDRATREEKA EV 5

4.2.6 PowerHive — Campus & Industrial Park EMS

4.2.6 PowerHive —— ILREEHEETRRS

o)

LIVOLT=K N

PowerHive coordinates multi-building energy consumption across industrial parks:

»  HVAC optimization
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Load shifting
Multi-building PV+BESS dispatch

MD control at park level

YV VYV V V

Centralized + local autonomy control

PowerHive AAFREIXKRAEINE, BiF:
> ZB[HVAC fiitt

ThiEtElE

ZENEEE

X% E 2=

S/ BiAXUES,

YV ¥V V VYV

4.2.7 EnergyOrbit — Cloud Energy & Carbon Platform

4.2.7 EnergyOrbit —— {RAEEREFS
LIVOLTEIC Energyorbit™

$352 58 %

1834 kw

== DM Control
vs. yesterday 20 vs. yesterday 5% # vs. yesterday 122 4
B Tariff
% Reports Demand Management - _ -
[ Schedule
A Alarms + = —
,\\‘\
® Setting T

DM Benefit DM Benefit

Time Demand

EnergyOrbit aggregates all sites under a single cloud:
> Fleet monitoring

»  Carbon accounting

>  Regulatory reporting

> Predictive O&M

> Multi-site KPI dashboard

EnergyOrbit 1B uLRE—EE:

Confidential — LIVOLTEK | HEXING Group
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SRt
HZE
BAliRE
TRz A

ZUbR KPl B

vV VYV VYV V VY

4.3 System Architecture (Five-Layer Model)
4.3 ZRFE (AEIER)

1) Measurement — PowerPuls / PowerScope

2) Local Control — PowerNest / PowerHub

3) Coordination - PowerSync

4)  EMS - PowerHive

5) Cloud - EnergyOrbit

6) Hardware — BESS, RMU, FTU, DTU

BiJE——PowerPuls [ PowerScope
Atz E——PowerNest | PowerHub
EE——PowerSync

EIX EMS E——PowerHive

=/Z——EnergyOrbit

vV VYV VYV ¥V VY V

EHEE——BESS, RMU, FTU, DTU

4.4 How the Ecosystem Enables Malaysia Use Cases
4.4 ETFERMAHEDRELFRBIHR

1) Stable Grid (TNB)

1) B2EBEM (TNB XiF)

>  Peak shaving (MD reduction)

»  TOU optimization

>  Zero-export enforcement

> PQ smoothing

»  Backup for critical loads

e

ATl #hE. FBiESPO. B5. UREX

2) Weak Grid (Sabah [ Rural Sarawak)
2) 5588 (0B | WRMRE)
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GFM stabilization
LVRT/HVRT ride-through
Anti-tripping control

>

>

>

»  Voltage support
> PQ visibility and smoothing
=

AT e FE. BRI, BEESERY
3) off-grid Microgrids (Islands / Rural sites)
3) ERIHEBN (Sis/RiHER)

PV+BESS+Diesel hybrid control

247 power supply

Fuel cost reduction 40-70%

>

>

>

»  GFM microgrid formation

»  Load shedding & SOC scheduling
&

BT Bl &7, ZFER. RIZtX
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Chapter 5 — Standardized C&I PV+BESS Solutions
for Malaysia

% 5 F: SRATTHIEHEITECEBREE

5.1 Solution Overview

5.1 BFRF ik

Malaysia’s C&l PV+BESS market requires three standardized system archetypes, aligned
with the utility characteristics of TNB, SESB, and SESCO:

Solution Type 1— Stable Grid C&l PV+BESS (TNB Regions)

For urban/industrial areas with the highest MD charges.

Solution Type 2 — Weak Grid PV+BESS (Sabah & Rural Sarawak)

For voltage instability, feeder losses, and frequent outages.

Solution Type 3 — Off-grid [ Hybrid Microgrid (East Malaysia Islands & Rural
Communities)

For diesel-dependent, partially electrified, or non-electrified areas.

Dokmar A TRs L yeiEmiaE F =AM /AT (TNB, SESB, SESCO) RUBBR4HE, EE=KIRHEL
FRIRAZR:

FE—: REEMIEILiE (TNB Xi)

ERTEH/ LK, FEHSS.

BEZ: BHERNME (DB & BRERN)

ERFREM. RERES. FBRMENTEEX,

FR=: ER/AEEREHERN (F3RI555H1K)

ERTFRESEH, ReeRSUETEMIbX,
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5.2 Solution Type 1 — Stable Grid C&I PV+BESS (TNB)
5.2 HE—: REEMIMEILLHE (TNB XiF)

1 - DC
' = — AC o
{FB;\{;LBB\ - @LBB\ J— B ! - -~ Communication
== = ® -—-- @ ; a
PV h ) [ R
» = » o e :
Grid-tied System PV Cabinet | App/Web
I
i
. £l €2 el i . Lt I = — =
: g : é H g ; g % i
: : 2 : i s smart
] r W row r @ r iEMS a Mrgl?er L
! ~ 1 = I A 7777 ! ~ H

AC Cabinet Transformer Grid

o
ﬁ C&l
Livoltek BESS System Loads

Applies to [ ERKXIH

Kuala Lumpur (FEH)

Selangor (Z=%)

>

>

> Johor (f#)
> Penang (1)

> Melaka, Negeri Sembilan, Perak
Typical Users (BEE!FHF) :
Manufacturing facilities (&l T )
Data centers (¥iEil))

Shopping malls (&%)

Office towers (1)

Logistics hubs (#Ii77EH)

Cold storage (i&4%)

YV VYV Vv YV VYV V V

EV charging hubs (EV R7gu4)

5.2.1 Value Proposition

5.2.1 fii{EEH

This solution is driven primarily by economics, particularly under TNB’s RP4 structure:
Highest MD charge in Malaysia (297.06 RM/kW-month)

>  Clear 8-hour peak window (14:00-22:00)

»  Strong PV self-consumption economics

»  Zero-export requirements in many commercial zones

>  Backup for critical loads (data centers, cold-chain)

Value Points:
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s

vV VYV VYV V

>

N

Reduce electricity bill 15-35%

Reduce MD 10-40%

Reduce peak consumption during 14:00-22:00
Improve PQ stability

Provide fast backup for essential loads

HEEERZFERE, TERE TNB B RP4 BM{ART:

LESSEES (297.06 RM/kW-B)
BARRAY 8 /\EJIEER (14:00-22:00)
XRERERNESRE

Al KRR R

SIRSERAT (BUBPL. 255 RAtEE

fhiiE=:

>

>
>
>
>

PE{IREEZE 15-35%
PRRTREZ 10-40%
14:00-22:00 UEERHIIE
®Ft PQ fRE
AR EREE

5.2.2 System Architecture & SLD
5.2.2 RREES5HRLE

Transformer

Standby DG

! ! !

Fa oo o e ] -
CT Cabinet PV Incoming Cabinet BESS Incoming Cabinet Distribution Cabinet
3 P '3 Xk
L Load
bt
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5.2.3 Recommended Configuration

5.2.3 FRE

Component Recommendation FR3Zi%ER
PV Capacity 0.5-1.2 x peak load HABRHEERFR 0.5-12 &
BESS 1-2 hr (125 kW / 261 kWh typical) fiERE 1-2 /BT (125kW/261kWh HF)

PCS Mode GFL + Zero Export PCS XF GFL, HZETI¥R

Backup Loads 20-40% KRG 20-40%
Controller PowerNest FeE— Rt

Measurement PowerPuls EMREN, SCRRETER
5.2.4 Control Strategy

5.2.4 {=H5RHE

Daytime: PV — Load — Charge BESS (zero-export constraint)
Peak period (14:00-22:00): BESS discharge — reduce MD

Night: Optional off-peak charging (lower energy tariff)

BX: JAHRE —~ SKREEFRMERE (REHREH)
IZEZ (14:00-22:00) : fERERNEE — Hlig
®iE: (KM (BER) FoHE (M%)

5.3 Solution Type 2 — Weak Grid PV+BESS (Sabah & Rural
Sarawak)

5.3 FET: SEHNMNME ((PB & BHERE)

! — DC
e i — AC o
“aEa--En H ! - -- Communication
=" = @ -—-- @ : 2
PV ) B I
» -y » -y [oanal !
Grid-tied System PV Cabinet i App/web
1
: EHem
5
= LB ) £l = & . ColL e £ Contactor 1 %
< o bl s : < iEMS g ==
It 2 0] |9 - 2 0] ,9 ',-':' =] Transformer Grid
i i i [ e
1 = | = | =| """ 1 S Smart
Meter =
oS A A A TS Cabinet GEN

s

Livoltek BESS System Loads

Applies to | iERXI%
> Sabah: Kota Kinabalu, Sandakan, Tawau, Kudat

»  Sabah Islands: Pulau Gaya, Mabul, Semporna
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>

>

Sarawak: rural districts in Kuching, Sibu, Kapit, Bintulu

High-loss feeders and unstable LV/MV nodes

Typical Users (BB!FF) :

YV VYV Vv YV VY V

Aquaculture farms (;8F=F7H)
Hotels & resorts (BIESERF)
Cold-chain processing (;25%I01T)
Food processing (R&IIT)

Rural SMEs (fRiz L@l AEF)

Government offices in rural towns (Z$EBFFDARS)

5.3.1 Value Proposition

5.3.1 {fHEEK

Weak-grid areas in Sabah and rural Sarawak suffer:

>
>
>
>

>

Voltage dips

Frequency instability

High feeder losses

PV tripping under low voltage

Frequent outages

A GFM-enabled PV+BESS system stabilizes the grid and ensures continuous power.

Value Points:

>

>
>
>
>

GFM grid-forming stabilization
PQ improvement

Prevent PV tripping

0-10 ms grid-off transition

Diesel reduction when hybridized

WS RARFTHISSHE R :

>

>
>
>
>

FRIERGE
SRR
RIS
SRS AR

{SHESMEL

GFM YhERF A RAE R HHFRIEIELEHLE,
nE=:
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GFM B¢ RIFSE

PQ &

B LESERRR K
0-10ms B
RSRIRTUR D SR HEAE

YV ¥V ¥V VYV V¥V

5.3.2 System Architecture & SLD

5.3.2 RARIESSREE

LV Busbar

J.
e °°""%$?T?$ Eﬁ

Z, A CT Cabinet

TS Switching Cabinet

I I

[@ &@dyo‘d}r ¢" @@ q),o.,qy@
|_j L
' j TT Goom oo
¥ ¥ PV Cabinet
&= &=
)| o
ja
BESS Cabinet  BESS Cabinet !
Grid Tied Inverter
PV Strings
5.3.3 Recommended Configuration
5.3.3 #FRCE
Component Recommendation H3ZisEl
PCS GFM mandatory PCS Wlisz#E GFM
BESS 15-3 hr fERERTK 1.5-3 /M
Voltage Support LVRT/HVRT STHHE B e
Islanding <10 ms ERtDiE <10ms
Controller PowerSync % PCS thEBM
PQ Sensing PowerPuls 2% PQ SN
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5.3.4 Control Strategy

5.3.4 iZHISRER

Normal Grid: GFL mode + PQ smoothing

Voltage Dip: PowerSync activates GFM stabilization
Outage: Instant islanding — BESS supplies load

Grid Recovery: Seamless synchronization

IEEBM: GFL &R + PQ F8
HBEE: PowerSync j35 GFM f&JE
= BRATEM — fEREftE

BRIRES: FTEFMEDS

5.4 Solution Type 3 — Off-grid [ Hybrid Microgrid
5.4 HR=: BN / KiEESHBM

i — DC
— ! — AC
@\{é&“ S@Lﬁ\ o i - -~ Communication
[ ) ® . - ! -
T T ~ @
PV I R
» bl | » "y Le==g :
Grid-tied System PV Cabinet | App/Web
i
‘
@ r e C|le r e r = ]
: < <l | < : < [T — £| Contactor
2 o [ o i o 2 ] iEMS 2 !
. r L r (L r (L r m - =
- - - - 2 = =
T T T B 8- W
L i Smart o

Mot
TS Cabinet o GEN

o
ﬁ C&l
Livoltek BESS System Loads

Applies to | iERKIE

M
= S

Malaysia has large off-grid or partially electrified regions—primarily in East
Malaysia—where diesel is still widely used:

> Sabah islands: Mabul, Sipadan, Gaya, Semporna region

>  Rural Sabah (Pitas, Kota Marudu, Ranau)

>  Sarawak hinterland (Kapit, Belaga, Baram)

> Rivervillages and mountain settlements

> Fishing platforms and aquaculture zones

These regions face high diesel costs, low supply reliability, and logistical constraints.

SRATFEARBNSFEMXE, TEEPERD, NEEKRESRILE:
> DERIS: B3, HEMA NES. (ABRER
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AT, Lt
maFas5iErTFEXE

YV VYV V V

XL EREIRSSHAARS. MBS EWIREMES R,

5.4.1Value Proposition

5.4.1 {fifEE3K

Hybrid microgrids combining PV + BESS + diesel provide:

50-80% diesel fuel reduction

24/7 stable power

Improved community resilience

Much quieter & cleaner operation

Scalability for growing loads (tourism, aquaculture)

Often supported by state-level programs in Sabah & Sarawak.

R + tERE + SHISRSHEBMETR
50-80% LEMTSE

24]7 oML

EEAY OPEX (IBERA)
HRIMERERT

BkEh. EEa

>
>
>
>
>
> Ay &R, B, FREEK

REHBO MK EEEMBATAIE MBS BRI .

Confidential — LIVOLTEK | HEXING Group

YE{RITHX : Pitas. Kota Marudu, Ranau

EbhI#BEME: Kapit, Belaga, Baram

>
>
> Lower OPEX and predictable energy cost
>
>
>
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5.4.2 System Architecture & SLD
5.4.2 RAEESHEE

Incoming Cabinet

e o ] e e Fm] e ]

A\ ¥ Y
PV Incoming Cabinet BESS Incoming Cabinet | Distribution Cabinet

7 -1 -

CT Cabinet

Grid Tied Inverter |/| N

PV Strings

BESS Cabinet  BESS Cabinet

5.4.3 Recommended Configuration

5.4.3 ifEfFicE

Component Recommendation FR3Zi%ER
PV 1.2-15 x peak load SR IEERE 1.2-15 {5
BESS 4-6 hours autonomy fiBge: 4-6 /ATt
Diesel Emergency-only SEHUR TR
Controller PowerNest + PowerSync SehEseE
Scheduling SOC-based hybrid dispatch {&kiE sOC HIREAE
Communications Modbus / MQTT ISR XA RIBE
5.4.4 Control Strategy
5.4.4 {ZHISRRR
Daytime:

PV — Load — Charge BESS

Diesel off (except for heavy loads)
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Night:

BESS — Load

Diesel only when SOC low
Bad weather [ high load:

BESS + Diesel hybrid operation

Bx:

YR —~ T ~ ZREBEF BESS
SOENKE (BRIFEEL)

&ia:

fERE AT

% SOC 1EAY, S&EWEsED

LRSS | Ban:

S

fiEgE + SEHFHTIEIT

5.5 Solution Comparison Table

5.5 =XFEMILE

Scenario Grid Condition BESS Size Control Mode Best Regions
= RIS fifHERE =B RAEXIE

Stable Grid Strong 1-2 hr GFL + Zero Export Kuala Lumpur, Johor, Penang

FeEFBR 32K 1-2 /e GFL + FJ¥iR B SESN S
Weak Grid Weak 1.5-3 hr GFM/GFL Hybrid Sabah, Rural Sarawak

5578 55 1.5-3 /e GFM/GFL B& B, BRERN

Off-grid None 4-6 hr GFM Microgrid Islands, rural East Malaysia

BEIRIEE Y FoEERY 4-6 /et GFM 48R B, REmiTX

5.6 Integration with LIVOLTEK Digital Ecosystem

5.6 5 LIVOLTEK £F4SER

All three solution types are built on the same digital energy foundation:

PowerPulse — millisecond-level measurement
PowerNest — unified PV+BESS control
PowerSync — multi-PCS cluster coordination
PowerHive — C&l [ park EMS

PowerHub — EV+PV+BESS integration

vV VYV Vv ¥V VY V¥V

EnergyOrbit — cloud intelligence
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> BESS Family — 125kW/261kWh cabinet & 5SMWh container

>  Grid Automation — RMU/FTU/DTU for rural and micro-grid needs

=EARIEER N FRERETSEMZ £

PowerPulse — ZFPRE

PowerNest — J&fiE—{ti=Hl

PowerSync — % PCS 13

PowerHive — TEjI5REIX EMS

PowerHub — ¢ + fifgE + RFE—IK

EnergyOrbit — Z=imERE

BESS Zi& — 125kW/261kWh #8z; 5SMWh S35
EEMEZIRE — RMU/FTU/DTU (ERTRASHER)

VvV ¥V ¥V YV VYV V¥V VY V
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Chapter 6 — Technical Specifications & SLD
Designs

% 6 H: BAMBER&ERT

6.1 General Engineering Principles

6.1 BRAIE&ITEN

All Malaysia C&l PV+BESS systems must comply with national and utility-specific

engineering codes, covering electrical safety, protection, communication, and

interconnection.

Applicable Standards & Guidelines

>
>
>
>
>
>

Malaysia Distribution Code (MDC)

TNB / SESB / SESCO interconnection rules
RP4 tariff operational guidelines

IEC standards (62116 [/ 61000 [ 62443)
IEEE 1547: Interconnection Requirements

SIRIM / ST (Energy Commission of Malaysia) guidelines

Core Engineering Principles

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

Zero-export capability required for most TNB commercial buildings
GFM/GFL hybrid control required for Sabah & rural Sarawak
Seamless islanding (<10 ms) for weak-grid and microgrid zones
Harmonic limits: THD < 3-5% depending on utility requirements
Protection coordination with existing switchgear

Communication redundancy for sites with unreliable connectivity
C5 anti-corrosion treatment for coastal/ island installations

Modular & scalable SLD design, aligned with 125kW/261kWh and 5MWh platforms

A SRAT TEIHEIE SRS ERRENATNIERE, SFESRe. RIFEE. BE

FOFFRIHLI

ERtRESER

ORI EEMSE (Malaysia Distribution Code)
>  TNB/SESB/SESCO FR#NI

>  RP4 EBI\:LhEISRD

>  IEC ZRFUkRAE (62116 [ 61000 [ 62443)

> IEEE1547 DT RERFFRItRE

Confidential — LIVOLTEK | HEXING Group 36/80



LIVOLTEK | HEXING Group
Technical White Paper

LIVOLT=K

MEMBER OF ) HEXING

> SRIM/ BEEZERS (ST) #E

O TR

Al BN EREE ZIFmnees] (TNB)

BB RIRI YRS GFM/GFL JB&TH
S5ERMSHEBMIAEER <10ms FToEFERM%

PRSI THD < 3-5% (HKIBFEEMATIEK)
SIMEFFFIE/RPESH (RIPEEE

Rt XFEE BEIR

BUsHRVIAE C5 BhEEE

{5 #EHMY SLD 28H9, 1EAD 125kW/261kWh 5 BMWh REIF=S

vV VYV ¥V YV VY ¥V VYV VY

6.2 Standard SLD Type 1 — Stable Grid C&l PV+BESS (TNB)

6.2 IREBMITERLZE (SLD XKE! 1—TNB [XiF)
6.2.1 Applicable Regions

6.2.1 EHX1H

> Kuala Lumpur ()

>  Selangor (%)
> Johor (Ff#)

>  Penang (#&H)
>

Melaka / Negeri Sembilan [ Perak (Z75FB | #%EZ | &%)

Any commercial & industrial MV user under TNB tariff (Ef TNB H/E LR AF)
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6.2.2 ASCII SLD

6.2.2 ASCIl BZE

Transformer
|
—
| T-arv |
I_I_I
_|_
Fr
| sw |

—

|
1
| os |
L
—
1
| su |

—

Standby DC Gen

|

|
%
| sw |

A
| bprst |
| cabinet|----> LoD
| I

= TG S
| sw | | sw | | sw |
= B i F—
| o | | » | | BESS |
| Eabinetl | Incom. | | Incom |
| | I_I_I L I |
il Y
| ac/oc | | BESS cabinet |
[ | [ |
|
=
|PV Strings |
S

6.2.3 Technical Specifications

6.2.3 ARG

Electrical Parameters

>
>
>
>
>
>

PCS: 125 kW (GFL)
Voltage: 400/415/480 Vac

Response time: <20 ms

Zero-export enforcement: <100 ms (PowerPuls)

THD <3%

Efficiency >97%

Control Parameters

>

>
>
>

Peak shaving (14:00-22:00)
TOU optimization
PV self-consumption priority

Fast backup switching
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Interconnection Requirements

>

>
>
>

i vV vV V vV V V @&

YV V V V

Jn

il

Compliant with Malaysia Distribution Code
Anti-islanding per [EC 62116
Protection: UV/OV, UF/OF, ROCOF

SCADA via Modbus TCP [ IEC 104

24

PCS: 125 kW (GFL)

HItHEBE: 400/415/480 Vac

N RZASE: <20 ms

FEHRMAIT: <100 ms (PowerPuls)
THD <3%

BHER >97%

28

=

Hllg (14:00-22:00)
DR
FeARBRBER
ESESENE

FRIER

>

>
>
>

FEDRAITERTE
IEC 62116 F[S{RiP
{F4P%E(E: UVv/OV, UF/OF, ROCOF

SCADA &f=: Modbus TCP [ IEC 104

6.3 Standard SLD Type 2 — Weak Grid PV+BESS (GFM Enabled)
6.3 SSRANUITHEERLEE (SLD #B 2, % 6FM — DB [ MEERE)
6.3.1 Applicable Regions
6.3.1 EMAKIH

>

>
>
>
>
>

Sabah: Kota Kinabalu, Tawau, Sandakan, Kudat

Sabah Islands: Gaya, Mabul, Semporna

Sarawak Rural: Kapit, Baram, Belaga, Sibu hinterland

High-loss feeders and unstable LV/MV nodes
DB BHTFBIESE. HH. IR, &=k
DESIS: IS, S, (LB
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> BMRIBIARHT: Kapit, Baram, Belaga &
> HEMI REREERXE

6.3.2 ASCII SLD
6.3.2 ASCIll E£E

e 1
| Lv Busbar | | o6 |
I—I—I I_I_I
] |
| sw | I
] |
| Incoming | |
| Cabinet | |
— |
= = = |
V- V-
| |zEms| | sw1 | | sw2 | |
| = |
| : I ' |
L | |
|
I
| i 1
I I I
P et} {e—tp—
| BEss | | pv | | Loan |
| Cabinet| |Cabinet| L
| S I_I_I
Y
leria |
|Inverter|
x|
|Py |
|Str'ings |

6.3.3 Technical Specifications
6.3.3 FHAHHE

Electrical

»  PCS supports full GFM mode

>  LVRT/HVRT capabilities

»  Islanding <10 ms
>

Multi-PCS synchronization via PowerSync
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>  PQ stabilization active (voltage/frequency smoothing)
Control
>  GFM bus-forming mode (weak-grid stabilization)
» PV curtailment during low-voltage conditions
> Anti-tripping logic
»  Smooth resynchronization upon grid recovery
Interconnection
>  DERMS/SCADA compatibility
>  Modbus TCP/RTU / IEC 104
>  Protection: UV/OV, UF/OF, ROCOF
HSS#
>  PCS WRHF5TEE GFM f&z
> B LVRT/HVRT &g
> <10ms FEER
>  PowerSync [E£% PCS R
> PQ IREIRELRIER (BESTEES)
=l SRR
>  GFM pRItRz( (S5MIFRE)
> BEESEFMETHARE
> REEWELE
> RS EFR
FRIER
>  FRBEFEAT) DERMS/SCADA
>  iBf5: Modbus TCP/RTU [ IEC 104
> {#F: uv/ov, UF/OF, ROCOF

6.4 standard SLD Type 3 — Off-grid [ Hybrid Microgrid (East
Malaysia)

6.4 BEN/REMBRITERLEE (SLD %8 3 — RIBI5/REHE)
6.4.1 Applicable Regions
6.4.1 :EMHXIE

Off-grid and hybrid microgrids are widely required across East Malaysia, particularly in:

>

Sabah islands (Mabul, Sipadan, Semporna region)
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>  Rural Sabah (Pitas, Kota Marudu, Ranau)
>  Sarawak hinterland (Belaga, Baram, Kapit)
»  Coastal aquaculture zones
»  Remote tourism sites
»  Fishing villages and small communities
These regions rely heavily on diesel, face high logistics cost, and require reliable 24/7
power.
REEL TR 2R ERBM/SEs RS M
DB (BW5. FEMA. IABRXE)
YWEARSS (Pitas, Kota Marudu, Ranau)
EbhU#ESME (Belaga. Baram, Kapit)
inEFEX
[y i ==d
ERSNEITEK
XX BEKISEH, RABEMBARE, BIFE 24/7 REHE.

YV V¥V VvV VYV VYV V¥V
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6.4.2 ASCII SLD
6.4.2 ASCIl BZE

I 1
| o6 |
L_r_J
i 0
ER
L__r_J
| . |
| Bushar |
| | |
|
| | |
I I I
R AR =
| sw1 | | sw2 | | sws |
L_j__J L_j__J L_j__J
oy | oo | o=
| epv | | Bess | | rLoan |
| Cabinetl | Cabinetl S—
| | | |
I
LD
| ac/oc |
L___T____J
o
| v |
| Stringsl
| I

6.4.3 Technical Specifications
6.4.3 HANHE
Electrical Parameters

PCS: Full GFM bus-forming

PV oversizing: 1.2-1.8x peak load

>

>

> BESS autonomy: 4-6 hours

> Diesel: Emergency or hybrid mode

> Frequency accuracy: 0.1 Hz under GFM
>  Voltage: 230/400 Vac or 240/415 Vac
Control Strategy

> PV — primary daytime power
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»  BESS — night & cloud support

>  Diesel — backup or low-SOC condition
»  SOC-based microgrid scheduling

>  Load shedding: L1/12/L3 configurable
Communications

>  Modbus RTU/TCP

> MQTT for low-bandwidth rural areas

»  EnergyOrbit cloud for remote monitoring

&
Jn

8%
PCS: 522 GFM FEN
FERETHBED: IEERTETNY 1.2-1.8 5
fEREE MR 4-6 /Y
S RIREAE SOC BAIE T
SIS : GFM (R +0.1Hz
tHEE: 230/400 Vac & 240/415 Vac

SRR

iR BREEMBIR

figge: WBSEXRSTE

$&H: SOC REi= ARt TA

T soC RYHMEBRIERE

D% U/12/13 (FIEEEIRR)

i vV V V VvV VvV Vv

YV VYV VYV VYV VY

>  Modbus RTU/TCP
> MQTT (ARRITHXNSEEEER)

=20

>  EnergyOrbit Z=ifmisis

6.5 Protection Settings (IEEE 1547 + Malaysia Requirements)

6.5 HM{RIFEE (IEEE1547 + RFIFERK)
6.5.1 Standard Protection Table

6.5.1 {RfERIFEER (SRALTRILER)

Protection Trip Value Delay Standard == 4171 ):]
ovi 110% Vnom 20s IEEE 1547 —ERigE
ov2 120% Vnom 016 s IEEE 1547 ZERdE
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Protection Trip Value Delay Standard H3Zi%EE

uvl 88% Vnom 20s IEEE 1547 —BRE

uv2 70% Vnom 016s IEEE 1547 =" e

OF1 60.5 Hz 016 s IEEE 1547 —ESIS SR

UF1 59.3 Hz 016 s IEEE 1547 —E&GRSR
ROCOF 1.0 Hz/s Instant IEEE 1547 YRR YR

Anti-islanding Active - IEC 62116 MB{RP

6.6 SCADA & EMS Point Lists
6.6 SCADA [ EMS SEiEtR
6.6.1 PCS Point List

6.6.1PCS =& (7=fl)

No Signal Type Unit Description [==p417]:]
1 Active Power Al kw PCS output active power BIR
2 Reactive Power Al kvar PCS reactive output FeIhTh=R
3 socC Al % Battery State of Charge BE
4 SOH Al % Battery Health =2hicliE=
5 Status DI - Run/Stop/Fault =T
6 Mode DI - GFM/GFL PCS #&
7 Alarms DI - Alarm statuses FE
8 Voltage Al % AC bus voltage BEEE
9 Frequency Al Hz AC bus frequency SR

10 PCC Export Al kW Export power R

6.7 Communication Architecture

6.7 BS54

i il _
L. il i
=] 1)
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6.8 Typical BOM (Bill of Materials)

6.8 HE! BOM (¥1kli5EH)

Category Description b tal L
PV Modules Tier-1Mono [ Bifacial —RSLREBE
PV Inverters 100-150 kW FeRFETEE
BESS Cabinet 125kW/261kWh HExEae
BESS Container 1-5MWh SEAETA R
PCS GFL/ GFM BR[| BRM PCS
Controllers PowerNest, PowerSync =HEs
Measurement PowerPuls EVHREN
Switchgear RMU, ATS, Breakers BRERiRE
CT/VT Protection & metering RPitEa RS
Communication Switches, Router, 4G/5G BIEIRE
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Chapter 7 — Financial Modeling & IRR Analysis
%7 5 WSEES IRR SR

7.1 Tariff Structure and PV+BESS Value Drivers

7.1 BEGIESKRMEEFTIEIRRER

Malaysia’s C&l energy economics are shaped by:

1) High Maximum Demand (MD) charges — especially under TNB

TNB MV users: #97.06 RM/kW-month. This makes peak shaving one of the strongest ROI
components in Malaysia.

2) strong Time-of-Use (ToU) signals

TNB Peak: 14:00-22:00 (8 hours)

Sabah/Sarawak Peak: 07:00-24:00 (17 hours). Long peak window = high BESS discharge
value

3) High electricity prices in Sabah

Peak energy: 28—32 sen/kWh

Diesel displacement potential for rural/island users

4) Very low off-peak prices in Sarawak

Off-peak: 13.9 sen/kWh. Optimal for night-charging BESS + day discharge

5) Weak-grid reliability losses (Sabah & rural Sarawak)

BESS provides PQ improvement and 0-ms backup

Avoided outage losses can exceed energy savings

Sk T e EER LA TR ZRRN:

1) BE%E (MD) 1RE —— AHME TNB Xi

TNB HERF: ~97.06 RM/kW-B: Hligizikia, EzONEFRIER.
2) 03I (Tov)

TNB IEE%: 14:00-22:00 (8 /)\ET)

OB [RRIMLIEER: 07:00-24:00 (17 /NET) : ISERMAS, fEREREBANEMES.
3) W ErEEMBiMiES

IEE}: 28-32 sen/kWh: JtfiEm] BEREEAEMA,

4) BPRIEAEREBMNRIE

BEL: 13.9 sen/kWh: &7t HHIERAER BEIRIERFIE.

5) SSEMAISEMERA (P ESHRMRNT)

fifREIR Mt PQ K& + TEVNER
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7.2 CAPEX Structure
7.2 CAPEX REA£E13

Typical system size: PV 300-800 kWp + BESS 125kW/261kWh

Category % of Total el L
PV Modules 35-45% SR
PV Inverters 8-12% FRIFETER
BESS Hardware 22-28% TERERGT (1B=X/5%)
PCS & Controllers 6-10% PCS + 1=z
BOS 8-12% TR/, B, X
Installation 5-8% L&
Engineering 2-4% TrEgt
Commissioning 1-2% i

7.3 OPEX Breakdown
7.3 OPEX RYAZS

OPEX Item

Annual Cost

L abtal L

PV O&M

1-1.5% of PV CAPEX

FHREYE

BESS O&M

2-3% of BESS CAPEX

fEReIs4E

Cloud/Communication

Fixed or variable

=RE B

Battery Augmentation

Year 7-10

Et NS E

Preventive Maintenance

Annual

TRB LR

7.4 Revenue Streams for PV+BESS

7.4 FiEWERRIE

Malaysia C&l PV+BESS revenue components:

1) PV Self-consumption
Avoided tariff:

>  TNB:=38-45 sen/kWh

>  Sabah: %32 sen/kWh peak

>  Sarawak: #22.9 sen/kWh peak

2) Peak Demand Reduction (MD savings)

>  TNB:Up to 97.06 RM/kW-month

>  Sabah: 28-32.6 RM/kW-month
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>  Sarawak: 20 RM/kW-month

3) ToU arbitrage

>  TNB: Peak-Off-peak spread = 4-5 sen/kWh
>  Sabah/Sarawak: Spread = 9-15 sen/kWh
4) Backup value for weak-grid areas

> PQ stabilization

»  Avoided outage losses

> Essential for cold-chain and data centers
5) Diesel reduction (off-grid/hybrid)

>  Diesel cost: RM 1.20-2.00/kWh

»  Hybrid micro-grid can reduce 50—-80% of fuel consumption

SIS A EESRIREAE

1) ARERBEETE

>  TNB: # 38-45 sen/kWh

> WE: £ 32sen/kWh (IEER)

> BRI 29 22.9 sen/kWh (L£ER)
2) Hlig (BEHDH)

>  TNB: TJi& 97.06 RM/kW-B

> ¥bE: 28-32.6 RM/kW-B

> BbRI#: 20 RM/kW-B

3) PEEBRHNEF

>  TNB IE&Z: 4-5sen/kwh

> PE/EMEE: 9-15 sen/kWh (IEBZEFEX)
4) SSEMEXIFMERS PQ B

> 1RBF PQ

> EREREIRK

> R HEEPOETIAREKE
5) ERItXKAISSHTSE

> YSHAA: 1.20-2.00 RM/kWh

>  IRAHMEBNAITE 50-80% SEH
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7.5 Baseline IRR Model Example
7.5 E#f IRR 1EELRH

PV 500 kWp + BESS 125kW/261kWh

TNB (HEEHE/F6%)

10-year financial results

Indicator

Value

Annual Net Savings

RM 180,000 - 220,000

10-year NPV RM 550,000 - 720,000
IRR 13-18%
Payback Period 4.5-6.0 years
TFEUSBER
f8tm HiE
FEFTE RM18-22 5
+ESIE RMS5-72 75
IRR 13-18%
IREEEH 45-6.0 &
7.6 IRR by Scenario (TNB [ Sabah [ Sarawak)
7.6 £iHS IRR (i TNB/ DB | W)
Scenario IRR Range Drivers
TNB (Stable Grid) 12-18% MD reduction + PV savings
Sabah (Weak Grid) 14-22% PQ + outage avoidance + PV savings
Sarawak (Peak-Off-peak) 15-26% Peak—off-peak arbitrage + rural reliability
Off-grid Hybrid 20-35% Diesel reduction
k= IRR FEE FEIRED
TNB F3EFEN 12-18% Hlig + SUATSE
P E55HEK 14-22% PQ + (ZEEHRCEHD
WHHIESE 15-26% IEREER) + HEREY
IR GEN 20-35% EHEREFRR
7.7 Sensitivity Analysis
7.7 SRS
Battery CAPEX Sensitivity / EithpASURiE:
BESS CAPEX Change IRR Change
+10% -1.0%
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BESS CAPEX Change IRR Change
-10% +1.3%
-20% +2.5%
Tariff Sensitivity / EBf/EURt
Tariff Change IRR Impact
+10% +1.8%

-10%

-1.6%

7.8 Business Models

7.8 kiR,

»  EPC Turnkey: Customer pays full CAPEX upfront.

Energy-as-a-Service (Eaas): No CAPEX for customer; monthly subscription.

>
>  BESS Leasing [ OPEX model: Popular for manufacturers and cold-chain operators.
>

Hybrid Micro-grid-as-a-Service (HMaas): Suitable for Sabah/Sarawak rural &

island electrification.

EPC R BF—RMSZfT2ER CAPEX,

BEIRARSS EaaS: ZFF CAPEX, 1RAIE,

fiEBErEE [ OPEX #8z(: EATFHIEL, &HETik,
HEEMIRSERET (HMaaos) : BRTHRIRNSSISBESIK.

YV V V VYV
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Chapter 8 — Implementation Roadmap & EPC
Workflow

% 8 &: INAXLIEREES EPC ZfTRiE

8.1Project Lifecycle Overview

8.1 IIE4MGAHEE

A Malaysia C&l PV+BESS project follows a 10-stage lifecycle, covering site survey,
engineering, permitting, EPC execution, SAT, interconnection, and long-term O&M.
Each stage aligns with TNB, SESB, and SESCO interconnection guidelines, RP4 tariff
requirements, and international EPC best practices.

SkA TRl EhEIEEE 10 LBEREN, BESIBEE. TRERT. \Rit. EPC ik,
HFRSIKERIEYSE,

BB/ E TNB [ SESB [ SESCO HIHMITAE. RP4 BBNERLIRERR EPC RIELEE.
Full Project Lifecycle (10 Steps) | +4=EiRiE

1)  Site Survey & Load Study | IZEIE SHEHE

2) Feasibility & ROI Analysis | #J#T#2i&it (PE)

3) Preliminary Engineering (PE) / BIEASIRAMEIRNE

4)  Permitting & Utility Filings /| ¥Fa] SEBRATRA

5) Detailed Engineering (DE) / METEi&it (DE)

6) Procurement & FAT | R85 FAT

7)  Construction & Installation | T 5%

8) Commissioning & SAT [ Wt SIZIEIL (SAT)

9)  Utility Interconnection | EBRATIFM

10) O&M & Digital Monitoring | T4 S#L =

8.2 Phase 1 — Site Survey & Load Study

8.2 fiE—: MUBEIESHFHG

Goal | BitF:

Collect all technical inputs necessary for PV+BESS sizing, ROl analysis, and
interconnection design.

SRENFESEHERR, SFtENE. HWGERMAFRIEIE.

Outputs [ 3Z{3¥:

>  Load profile (I-min / 5-min [/ 15-min) / fatEahg (1/5/15 9%h)

>  Transformer rating, loading, impedance | ZEEESESHETER
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>  Feeder voltage dip measurement | {RZ&FERSENE
>  Roof/ground structural data [ EIR/HEEHIEE
>  TNB/SESB/SESCO tariff category verification [ A TNB [ SESB [ SESCO FE{/12£5)
>  Zero-export requirement check (TNB) / BEAZIERER (TNB)

8.3 Phase 2 — Feasibility & ROl Analysis
8.3 MER=: TI{THARS IRR UE
This phase quantifies project economics based on Malaysia-specific tariff structures
and load patterns.
ZMNEREFAD RTINS, REEIES CAPEX/OPEX SEIHTAFIENE.,
Outputs [ 3Z{34):
Technical Feasibility Report | 5 ARETHHR S
Financial Model (NPV, IRR, Payback) / T453#58) (NPV, IRR, [EIKIHA)

>
>
>  Recommended PV+BESS capacity | #EFHESE
>  Peak-shaving potential (TNB) / TNB Hl&&H5HT
>

Diesel reduction potential (Sabah/Sarawak/off-grid) | FRELHEAEDITE (BR/

8.4 Phase 3 — Preliminary Engineering (PE)

8.4 MER=: Wl Iz&it (PE)

PE defines overall technical architecture, equipment selection, and interconnection
concept for TNB, SESB, or SESCO.

IR BRE N R G AZEN, IREIARLS TNB/SESB/SESCO FHMFSZIELR,

Outputs [ 3Z{3¥:

»  Preliminary SLD (TNB / Sabah [ Sarawak versions) | #1iZEELE (TNB [ B [ fbH
hRAR)

>  System layout (roof/ground) | R&HBE (ETR/HH)

>  PV/BESS sizing logic [ Y¢i#i%kEsTi%

>  Preliminary protection scheme | ##RIFER

>  Preliminary BOM [ #]:; BOM
>

Cost & timeline baseline | FiASERIE L
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8.5 Phase 4 — Permitting & Utility Filings
8.5 MERM: WFJSHRARMR;

Every PV+BESS project requires approval from:
Regulator & Authorities

>  Energy Commission (ST)

>  SIRIM (for inverter/PCS certification)

>  Local council permits (Majlis Perbandaran / DBKL)
Utility Filings

TNB:

»  Zero-export statement

> SLD submission

> Protection setting report

> Installation detail & safety documentation

SESB [ SESCO:

>  GFM capability declaration (for weak-grid)

»  SLD + protection files

>  Diesel hybrid integration approval (for micro-grid)
Outputs:

>  ST/SIRIM compliance package

»  Utility-specific interconnection filing

> Environmental & building permits

FEYeER B TR LA L :
W& [ERFERI]

> ST (BERZRS

>  SIRIM (i%3588/PCS JAIE)
>  HETE (Majlis/DBKL)
VAT

TNB:

> FFRAR

> FHWELLE (SLD)

> RIPEEXH

> TEESREHEN
SESB [ SESCO:

>  GFM 8E1EHR (S3EBMINA)
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> BEESHERPAER

> SHEARREM (MENHS)
= {:

> ST/SRIM &4

> EBRAEHRIM

> IMRSEHAT

8.6 Phase 5 — Detailed Engineering (DE)

8.6 BiERA: METELRIT (DE)

DE includes all documents required for construction and utility approval.
Outputs:

Detailed SLD (construction version)

Cable schedule & routing

Earthing & lightning protection

AC/DC wiring diagram

SCADA/EMS communication design

Protection relay settings

VvV VYV Vv YV VY V V

Final BOM

e T B Bt AT E e T SH R ERHEATR A ST,
Z(44:

T ThREALE

BB N EIRE

B SESR

AC/DC £

SCADA/EMS JB{SZEH

{RIPURER B8 EE

R BOM

vV VYV VY V VY VY V

8.7 Phase 6 — Procurement & FAT
8.7 MER7S: RS FAT I 18Uk

Procurement runs in parallel with DE to maintain project timeline.

FAT tests include:

> PCS function test
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> Battery module test
>  Communication test (Modbus/IEC104)
>  Zero-export test (TNB)
>  GFM grid-forming test (Sabah/Sarawak)
RKWEESELIEMRAT, LURIERH.
FAT €8:
>  PCS Ifgeliz
> BRI
>  Modbus/IEC104 B{=hz
> EFERWEA (TNB)
> GFM RERIUE (MPEB/Rbiri)
8.8 Phase 7 — Construction & Installation
8.8 MEt: IS%R%E
>  PVinstallation (rooftop/ground)
»  BESS installation
>  AC/DC cabling
>  RMU/ATS installation
»  Communication deployment
Special Notes:
»  East Malaysia: anti-corrosion C5 coating recommended
»  Sabah islands: logistics planning required
> efR%E (ER/imE)
> fERERE
>  AC/DC EE4EZ
>  RMU/ATS R&%%E
> IBENSHE
T=:
> FRSXIEEN C5 Bfg
> DERISHRAMIIEE
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8.9 Phase 8 — Commiissioning & SAT
8.9 MiE/\: iRi5S SAT

SAT verifies all protection, control, communication and real-time performance.

SAT checklist:

>
>
>
>
>
>

PCS charge/discharge
PowerNest control test
PowerSync GFM cluster test
Zero export validation
Anti-islanding test

PQ stabilization test

SAT IGEERIP. 2. IB{SAISERIMERE,
SAT IREIRA:

>
>
>
>
>
>

PCS FERERIK
PowerNest 1=HiB48
PowerSync GFM &Rl
FRIE

NS ERAPE

PQ FREMEMi

8.10 Phase 9 — Utility Interconnection

8.10 fiEzh,: FEBMIATEIFHM

>

>

>

SAT results submitted to TNB / SESB / SESCO
Final interconnection approval issued

Zero-export enforcement verified (TNB)

A TNB/SESB/SESCO 2% SAT RS
SRISIE N FE Mt
TNB BREGATIRITIBR

8.11 Phase 10 — O&M & Digital Monitoring (EnergyOrbit)
8.11 fifa+: iIEHSHFHEE (EnergyOrbit)

EnergyOrbit provides 24/7 remote monitoring, alarms, predictive maintenance and

carbon reports.
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Core Features:

>
»  SOC/SOH tracking

»  Alarm management
>  KPl dashboards

»  Carbonreporting

>

Predictive maintenance

EnergyOrbit 2t 24/7 w2z,
OIIEE:
YeiR/ fEBesCRT iatE
SOC/SOH Bz

¥

HEEE
KPI {5R4
e IEiES
TR

vV VYV VYV ¥V VY V

f==X:4
==

Real-time PV/BESS monitoring

8.12 Implementation Timeline

8.12 INEsEHEfIHA

EHE. M|

s SRR,

Typical duration: 6—9 months

Phase Duration
Survey + Feasibility 2-4 weeks
PE Design 2-3 weeks
Permitting 1-2 months
DE 3-5 weeks
Procurement & FAT 1-2 months
Construction 1-2 months
SAT + Interconnection 2-4 weeks
HAVRAENE: 6-9 A
FER [EHA
BhE + mIFH 2-4 [
g 2-3 &
i3 1-2 2B
HETE 3-5 &
KM + FAT -2 1R
TR 1-2 2B
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FiiER [EHA

SAT + FHM 2-4

8.13 Summary
8.13 Ihé
This chapter provides a complete EPC-ready execution framework aligned with

Malaysian utility requirements, ensuring predictable, low-risk PV+BESS delivery.

FERMATERAT EPC MBERTRME, SERAT=RENQTNERTEXTT, HBIRCHER
EefZ, AITRE. REARAT.
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Chapter 9 — Risk Assessment & Mitigation Plan
B9 T KEFHESEMHE

9.1 Overview of Risk Categories

9.1 RBEAAIZEL

Malaysia C&l PV+BESS projects face six categories of risks:
1) Regulatory & Interconnection Risks

2)  Grid & Technical Risks

3) Construction & EPC Execution Risks

4)  Financial & Tariff Risks

5)  Environmental & Climate Risks

6) O&M & Lifecycle Risks

DRFATA C&l MEREEE@IGLT AARNE:
) ERSHRNKG

2) EBRSEARKR

3) LS EPC TR

4)  MBSEMNER

5) IESSENK

6) IEHSERELING

9.2 Regulatory & Interconnection Risks

9.2 FHISHMRE

Risk 1: Utility Interconnection Delays

KBS 1: BRIAT)FHMEHZIER

Different documentation requirements exist across TNB, SESB, and SESCO. Delays can
affect COD timelines.

Mitigation:

>  Standardized filing packages (TNB / SESB [ SESCO versions)

»  Submit SLD + protection files during PE stage

> Early engagement with utility engineers

TNB. SESB. SESCO ®#Zi#lARE, HMIDRSHIMIEIRIE.
ERRENE:

Confidential — LIVOLTEK | HEXING Group 60/ 80



LIVOLTEK | HEXING Group
Technical White Paper

LIVOLT=K

MEMBER OF ) HEXING

>

>

>

{EFFRAEIRILSCI (TNB/SESB/SESCO =EH/RAN)
FEAIRMEIRRIIRS SLD + {RIFDE
ERISE N IEIMIEITT

Risk 2: Zero-export Compliance Failure (TNB)
MBS 2: BERNITAT™ (TNB)

TNB strictly enforces zero-export for commercial buildings.

Mitigation:

>

>
>
>

PowerPuls <100ms high-speed edge measurement
PowerNest fast-loop control
Dual CT/VT verification

ATS isolation during commissioning

TNB X ERRNTERER D TE.
RfFSNE:

>

>
>
>

PowerPuls ZFREN
PowerNest HRIEAIZEH
CT/VT WERER
HAMERSEA ATS BHTIRIE

Risk 3: GFM Misconfiguration in Weak Grids (Sabah/Sarawak)
K& 3: SSEEM (P EB/[fbiEE) GFM SHEEER

Incorrect GFM settings may lead to voltage oscillation or PCS tripping.

Mitigation:

> PowerSync multi-PCS coordination
> Factory pre-tuned GFM parameters
»  LVRT/HVRT enabled by default

GFM SHECEALUIRESEEBER %8 PCS Bk,

ERFSNE:

> @d PowerSync €% PCS [
>  IJ TR GFM &%

> ZRUASA LVRT/HVRT
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9.3 Grid & Technical Risks
9.3 BNSEARKE

Risk 4: Weak-grid Instability (Sabah & rural Sarawak)

RBE 4: SFRARIAISE (WE | BPHIERE)

Voltage dips and frequency deviations may cause PV tripping.
Mitigation:

»  GFM-enabled PCS

> PQ stabilization via PowerSync

>  Real-time PQ sensing (PowerPuls)
>

Adaptive droop control

B RECE SRR A PT Be S BRI,
ERRENE:

> Y GFM B9 PCS

> @3 PowerSync I PQ F&E
>  PowerPuls Rt PQ £
>

BiEMN NEE

Risk 5: Transformer Overload

MBS 5: TE=RTE

High PV output or fast chargers may overload existing transformers.
Mitigation:

> PowerNest output limitation

> PowerHub EV load control

> EMS dynamic load shedding

FABIER HE R AT D Be S ERR T &,
EREENE:

>  PowerNest PR PCS #itH

>  PowerHub EIBHRZEINR

>  EMS mh&mrEg

Risk 6: Cybersecurity Risks
g 6: MBEREMIE
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Remote connectivity exposes systems to cyber threats.
Mitigation:

> I[EC 62443-ready controller design

>  Encrypted MQTT / VPN

> Role-based EMS access control

RSN R 2N,
ERRIENE:

> EHIZEHEE IEC 62443
> MQTT IiZE=%EL VPN
> EMS SAEIEaNRES

9.4 Construction & EPC Execution Risks
9.4 jETS EPC HITRIS

Risk 7: Permitting Delays

RS 7: B/ EEIRIER

Mitigation Z&f#:

>  PE MEARAIENTR]

>  SWHEBUT (Majlis) . DBKL FIRS3F

> RASDERALERTFRERER

Risk 8: Material Delays (East Malaysia Logistics)
KBS 8: FREYIRSEMIERER

Mitigation &fF:

> 3% PCS/BESS/RMU SEXiB4IRHERT &

> XthE (D + ROCE)

> BUSTHRRAIMXIANEEER

Risk 9: EPC Workmanship Issues
RBE 9: HEIREFRRE
Mitigation Efg:

>  f$A LIVOLTEK AIE EPC

> IRE QC KRB

> SAT MiRREEREARMNS 55T
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9.5 Financial & Tariff Risks
9.5 M55 H1iXEE

Risk 10: Tariff Uncertainty under RP4
RS 10: RP4 HAFRIREN
Mitigation

> IRR buffer 2 12%

>  EnergyOrbit BEIEFHEBMNIEEL

> BRPRNEBNTIER

Risk 11: Currency Risk (RM/USD)
KBS 11: RM/USD CERBS
Mitigation

> SEERRE

> ETIHAEAM/PCS RGN

>  [BERETIL PPA/EaaS &F

Risk 12: Battery Cost Decline

RBE 12: ERHERIETRERZIN PPA SH
Mitigation

> XH 5-7 £ EaaS BHIEE

> ERCE R

9.6 Environmental & Climate Risks

9.6 HIRESIRMIE

Risk 13: High Temperature Degrading Battery Life
g 13: SiESHE TR

Mitigation

> BESS iRIERR

> HFERN sOH/soc

> EHNERE

Risk 14: Coastal Corrosion (Sabah/Sarawak)

RBE 14: iBE[SISEIHIME (DE[RMi)
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Mitigation

> Cb BhfsfaElR

>  =B5i&RE (PCB conformal coating)

> TEEINIRZ S IMEFEET

9.7 O&M & Lifecycle Risks

9.7 BS54 an RIHIMEE

Risk 15: Insufficient Monitoring

g 15: BERE
Mitigation

>  EnergyOrbit 24/7 =
>  BHIRRER

> SSREMXEERA PQ REMN

Risk 16: Battery Degradation
MBS 16: EBjthhESR
Mitigation

>  FE SOH i

>  PowerSync EEiSigEs

> ZCHIZTON + REN AL

Risk 17: Spare Parts Availability
RS 17: SHERAE (F2ER)

Mitigation

> TEB/MhE R

> EMRSENSINESTEE
> HuEIEE SLA (48 /N\IFRERR)

9.8 Risk Matrix Summary

9.8 KISiERESSE

Risk Category R&35I

Severity &1t

Controllability TJiE

Notes 5

Regulatory & Interconnection

SEHSHR Medium strong PR S TR KU

Grid & Technical High . SIba SRR
L=t

FBRSA (Sabah/Rural) rong Q '
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Risk Category RF&ZRI

Severity &4

Controllability @iz

Notes iiiBg

EPC Execution EPC

L Medium Medium~-Strong s T EIRARE
HT
Financial & Tariff Medi Medi RP4 TNEIERHRE M
edium edium A MFAEAMEE!
25 SEa .
Environmental
. Medium-High Strong BiE + IRiEn BEER
N
O&M ) HACETETTRANEE
W Medium Strong
Py 3
9.9 Summary
9.9 /Mg

LIVOLTEK's digital energy ecosystem—PowerPuls, PowerNest, PowerSync, PowerHive,

EnergyOrbit—significantly reduces all six risk categories by providing real-time

measurement, predictive control, and cloud intelligence across all Malaysia utilities (TNB /

SESB [ SESCO).

LIVOLTEK #=F8EIR4EZ (PowerPuls, PowerNest, PowerSync, PowerHive, EnergyOrbit) &

SRS EN., FRUEHSRIRERE, KB/ NN, 23%AT C& SHEMETIEE. ATRIK.

JEHIERERIRHE.

Confidential — LIVOLTEK | HEXING Group

66 /80



LIVOLTEK | HEXING Group

Technical White Paper L ' V O LT E |(

MEMBER OF ) HEXING

Chapter 10 — Appendices (Technical Annex)
55 10 E: MR (BEARMKHE)

10.1 Technical Datasheet Summaries

10.1 EAHIEHHRHE

10.1.1 BESS Cabinet (125 kW [ 261 kWh) — Datasheet
10.1.1 $EsXfiEdE (125kW [ 261kWh) —— RIS
Electrical (BS&#])

Rated Power: 125 kW (ZhZ&: 125 kW)

Rated Energy: 261 kWh (Z5&: 261kwh)

Output Voltage: 400V [ 415V [ 480V AC (H#HEB/E: 400V [ 415V [ 480V)

>
>
>
>  PCS Mode: GFL + GFM (PCS #&3{: GFL + GFM)
>  THD < 3% (&8 THD < 3%)

>  Response Time < 20 ms (IARZAFE < 20 ms)

»  Zero-export enforcement < 100 ms (PowerPuls) (ZifiFizHl < 100ms (@it

PowerPuls) )

10.1.2 PowerNest — PV+BESS Integrated Controller
10.1.2 PowerNest —— RELERSIERSA

Features [ i5i:

>  Zero Export (<100 ms) / FFimizs) <100ms

>  Peak Shaving [ Hllg

>  TOU Optimization | SAHfAL

>  Fast Grid-on/off (<10 ms) /| HERIiE <10ms

>

PV-BESS coordination [ S¢fitirEizs]

10.1.3 PowerSync — PCS Cluster Controller
10.1.3 PowerSync —— 1R EEEINRER RS
Features [ 431%:

>  Multi-PCS synchronization [ £ PCS )&

>  GFMbus-forming | FIMI#ER (GFM)

>  Ramp-rate control [ EiER{E4
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>  Black-start /| 22z

>  PQenhancement [ PQ ==

10.1.4 PowerPulse — High-speed Measurement Module
10.1.4 PowerPulse —— SiEfERITEEIR
Features [ 431%:
> 1-10 ms sampling / 1-10ms Z=FRFHE
Reverse power detection | ATHZRIE

>

> PQsensing [ PQ &

»  Feeder monitoring | {&&ksis
>

Supports TNB zero-export requirement / i#E& TNB Zi¥RER

10.1.5 PowerHive & EnergyOrbit
10.1.5 PowerHive 5 EnergyOrbit
Features [ 15it:

>  Park-level EMS | EIX4% EMS

>  Cloud fleet monitoring | &Rf= s
>  Carbonreporting | BHEHEZER

>  Predictive maintenance | FUtiEHE
>

Supports TNB/SESB/SESCO requirements | 7% TNB/SESB/SESCO &=

10.2 Standard SLDs
10.2 iR E
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10.2.1SLD Type A — Stable Grid (TNB)

10.2.1SLD *B! A —— &EREMN (TNB)

Transformer

Y

Standby DG
a1 ©

$EEmm o

l I

o4 B4
CT Cobinet PV Incoming Cabinet BESS Incoming Cabinet Distribution Cabinet
Load

3

BESS Cabinet BESS Cabinet

Grid Tied Inverter

R —

PV Strings :

10.2.2 SLD Type B — Weak Grid (GFM, Sabah/Sarawak)
10.2.2SLD 35 B—— 35E[ (GFM, VB /[RbiiL)
LV Busbar

Incoming Cabinet ) $
i)

24.CT Cabinet

TS Switching Cabinet

I

om0

Se—rt

PV Cabinet

Load

Grid Tied Inverter

PVStrings ~ :
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10.3 Protection Setting Template

10.3 HFFRIPEERIR

Protection Trip Value Delay Standard FR3Zi%ER

oVI 110% Vnom 20s IEEE 1547 — i E

ov2 120% Vnom 0.16s IEEE 1547 THRISE

uvi 88% Vnom 20s IEEE 1547 —{/RE

uv2 70% Vnom 0.16s IEEE 1547 THRRE

OF1 60.5 Hz 0.16s IEEE 1547 — i3 5m

UF1 59.3 Hz 0.16s IEEE 1547 —ERIRSR

ROCOF 1.0 Hz/s Instant IEEE 1547 SRR bR
Anti-Islanding Active - IEC 62116 IMBFP
10.4 SCADA [ EMS Point List Templates
10.4 SCADA [ EMS saskisitR

No Signal Type Description [==p417]::]
1 Active Power Al PCS output BINTH=R

2 Reactive Power Al VAR output FTINTh=R

3 soc Al Battery SOC BE

4 SOH Al Battery SOH =2hicliE=
5 Mode DI GFM/GFL BHE
6 Voltage Al AC bus voltage HEEE
7 Frequency Al AC bus frequency BESTR
8 PQ Alarms DI PQ status PQ &2
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10.5 Communication Architecture Diagram

10.5 BS54

Transformer

ey ee— DI/DO

@Standby DG

IEMS SwrcH

10.6 Typical BOM (Bill of Materials)
10.6 BEE! BOM (¥I¥lEH)

Category Description L abral L
PV Modules Tier-1Mono —IRSREHF
PV Inverters 100-150 kW FRITAER
BESS Cabinets 125kW/261kWh tEsERER S
PCS GFL [ GFM PCS (ERM/BER)
Controllers PowerNest/PowerSync 1=HIES
Measurement PowerPuls EVREN
Switchgear RMU/ATS/ACB FEIRE
CT/VvT Metering & protection TR/ EREE
Communication Switch/Router BERE
Cables AC/DC AC/DC 45

10.7 SAT & Commissioning Checklists
10.7 SAT S5zHEREE

BESS SAT /| fi&E SAT
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>
>
>
>
>
>

BMS communication [ BMS &{=

PV SAT/ %k SAT

>  Polarity check [ &M

Insulation test [ &Mk

>
>  MPPT test /| MPPT izt
>

Charge/discharge test [ FEAEENAR

PCS functional test /| PCS IhagMiz

Zero-export test (TNB) / ZFi#ulid (TNB)
GFM test (Sabah/Sarawak) /| GFM Uit (b BB/EbHis)

Thermal system test | RSN

Inverter communication test | JHZFSSE(EMI

10.8 O&M Templates

10.8 EHEtRtR
Monthly O&M Report (BEIS4HRE)

PV generation

BESS cycles & SOH

KPI evaluation

>
>
> Events & alarms
>
>

Carbon reporting

Troubleshooting Matrix (#[EHEE4ER)

Problem Cause Action H3ZinEE
Low PV output Shading Remove obstacle HAEREE
BESS not charging PCS fault Restart/repair fEBEA 78

Export limit fail

Wrong CT polarity

TWmEM: CT Bk

Correct wiring

PQalarm

Weak feeder

Enable GFM smoothing PQ H2: MIRE

10.9 Compliance Matrix

10.9 SHRTERERE

Standard System Component Description HR3Zi%ER
MDC PV/BESS interconnection Malaysia Distribution Code BLEEHTE
ST Safety & installation Energy Commission TSR
SIRIM Inverter/PCS Certification FEIAE
IEEE 1547 PCS grid support Interconnection performance FHraiEsE
IEC 62116 Anti-islanding PCS anti-islanding MEBRIP
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Standard System Component Description ==} 417]::]
IEC 62443 Cybersecurity EMS/controller security MLELE
TNB/SESB/SESCO Utility-specific Tariff/SLD/protection BRI EIEEK

10.10 Deliverable Package List

10.10 SREZfIIHBEA

Technical Documents [ 3EARI{%:
SLD (3 types: Stable [ Weak-grid | Off-grid)
DE construction drawings

Datasheets

>

>

>

»  Protection settings
>  SCADA/EMS point list

»  Communication topology

»  Detailed BOM

Regulatory Documents | i3I {%:

>  ST/SIRIM compliance

>  TNB/SESB/SESCO interconnection filing
> Environmental and municipal permits
EPC Documents [ EPC 3Zf4:

> SAT report

>  QA/QC report

»  As-built drawings
>

O&M manuals
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Conclusion
28

This document provides an end-to-end, utility-aligned, engineering-ready framework
for deploying C&l PV+BESS systems across Malaysia. By leveraging LIVOLTEK's full-stack
digital energy ecosystem—PowerPuls, PowerNest, PowerSync, PowerHub, PowerHive,
EnergyOrbit—customers and EPC partners can confidently design, deploy, and operate
reliable, scalable, high-performance distributed energy systems for all Malaysian regions

(TNB / SESB / SESCO).

ANHBET —E2ifesit. S=RBMAENTT. HHEELESUSERNDRAT C&l ¥
BRI EIRR, KT LIVOLTEK £HEEFEEREDS (PowerPulse, PowerNest, PowerSync,
PowerHub, PowerHive, EnergyOrbit) , 25 EPC EJ#E2EBEl (TNB/ SESB [ SESCO) 1RiESR

ESHR. A7 E. SHERDHIERRS.
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