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Stage 1 Stage 2 Stage 3

Sembcorp JI BESS Project Background

Site Layout 322 BESS Delivery, Installation,
L g ‘ Testing & Commissioning @Site
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http://www.tuaspower.com.sg/html/index.html

Stage 1 Stage 2 Stage 3

1. Initial Engagement - Authority clearance

NFPA 855

PR 4.1.4 Hazard Mitigation Analysis.

41.41"*

A hazard mitigation analysis shall be provided to the AHJ for review and approval when any of the following conditions are present:

(1) When technologies not specifically addressed in Table 1.3 are provided

4.8 Maximum Stored Energy.

(2) More than one ESS technology is provided in a room or indoor area where adverse interaction between the
4.8.2 technologies is possible

Where approved by the AHJ, outdoor ESS installations, ESS installations in open parking garages and on rooftops of buildings, and (3) When allowed as a basis for increasing maximum stored energy as specified in 4.8.1 and 4.8.2.
mobile ESS equipment that exceed the amounts in Table 4.8 shall be permitted based on a hazardous mitigation analysis in
accordance with 4.1.4 and large-scale fire testing in accordance with 4.1.5.

Ad141
One form of hazard mitigation analysis (HMA) is a failure mode and effects analysis (FMEA), which is a systematic technique for
Table 4.8 Maximum Stored Energy failure analysis. An FMEA is often the first step of a system reliability study and involves reviewing as many components, assemblies,
and subsystems as possible to identify failure modes and their causes and effects. For each component, the failure modes and their
ESS Type Maximum Stored Energya (kWh) resulting effects on the rest of the system are recorded. Other formal methodologies for conducting the analysis can also be used
Lead-acid batteries, all types Unlimited depending on the complexity and type of the system being assessed. Guidance for analysis can be found in the following standards:
Nickel batteriesb Unlimited (1) IEC 60812, Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)
Lithium-ion batteries, all types 600 (2) IEC 61025, Fault tree analysis (FTA)
Sodium nickel chloride batteries 600 (3) MIL-STD-1629A, Procedures for Performing a Failure Mode, Effects and Criticality Analysis
Flow batteriesc 600
) 4.1.5 Large-Scale Fire Test.
Other battery technologies 200 9
*
Storage capacitors 20 4.1.51

Where required elsewhere in this standard, large-scale fire testing in accordance with 4.1.5 shall be conducted on a representative
ESS in accordance with UL 9540A or equivalent test standard
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Addressing the Safety Concern
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Stage 1 Stage 2 Stage 3

BMU Overcurrent
Active #1

Optimizer Overcurrent

Active #3

CB Protection  Fuse Protection

Passive #2 Passive #1

o e o P

ry Pack Battery Rack Smart DC/DC Controller
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CB Fus Contactor  DCDC Switch
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DCDC Overcurrent
Active #2

Short-Circuit
Active #4

ISO (algorithm)
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Stage 1 Stage 2 Stage 3

2. Delivery - From digital, semi-physical simulation to real testing

Digital Simulation
Grid code simulation modeling

4

Real-time Simulation
Hardware-in-loop

Real Testing

Grid simulation test in the lab, Onsite testing

4

Power system simulation

Simulation

Specification Report

Calibrated
Report

95 % + Simulation Accuracy

.

* 50+ simulation teams

" . PSSGE PSCAD [ £0vss
8 professional software PSLF @EMTP ‘lMATLABm:'E

I_ e Simulation for 30+countries

DSP control circuits

5 0+ Microgrid test items

PCS parallel operation
Black Start
Micro-grid fault ride-through

I_.

Micro-grid testing lab

1 0 0 0+Micro-grid test items

.

PCS parallel operation *  Micro-grid fault ride through
PV & ESS & D.G. in parallel * transition between grid-tied and
operations island modes

I_. Black Start *  2:1PV/ESS capacity ratio
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Stage 1 Stage 2 Stage 3

Delivery — Standardization

From Planning, Simulation, Delivery, FAT, SAT, HMA, Commissioning, to training, processes are standardized and optimized to ensure reliable delivery.
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Stage 1 Stage 2 Stage 3

3. O&M - Asset Digitalization
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Stage 1 Stage 2

Device-level Monitoring: Visualized Real-time Data

PCS

PCS-1 @D on Reset | ActivePowerAdjustment | Reactive Power Adjustment  Power Factor Adustment
oc Real-time device
199
data
PCS
@ Grid connected 0.72 0.00 229 1.35
0.270 444 1970-01-01 00:01:53 1970-01-01 00:00:21
AC Sid
0323 0.408 0.259 496 234
284 24, 0.296 0.342 0.354
B rmatior
s

Meter

Real-time data of a
ROP—— battery cell

STS
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Stage 3
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Thank you.

Bring digital to every person, home, and
organization for a fully connected,
intelligent world.

Copyright©2018 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.
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