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' Energy Management System [CONFIDENTIAL

We offer the energy supply equipment essential to factory

A single system . - . .
operation (electricity, steam, hot and chilled water, air

managing the whole

factory utilities is the
final goal of our

expectation.
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‘ Energy Management Development Cycle

Kaizen activity

AN W\

- \1/ - @ Planning

G * Analysis

Design (Basic)

Design (Detail)

Implementation

Testing &
Integration

Maintenance

—
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| CONFIDENTIAL

Support by MHI without fee

Sale contract signed

—> Complete commissioning

Support by MHI
Upon customer request case by case




' Manual Operation VS Energy Management system | CONFIDENTIAL
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' Manual Operation VS Energy Management system | CONFIDENTIAL

Production Production
Requirement Requirement
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' Features - Benefits [CONFIDENTIAL

/" Management Level is able to access to Teamview: Jd AnyDesk Software
Energy Management System via Smart
phones / Tablet / Notebook

- Access to operator screens
- Access to the energy report
\ - Access to the utility cost report

OPS/EMS OPS and Data Access .

(Operator with Team Viewer Features and Benefits
Station and (Remote Access - Real-Time Utility’s Cost Monitoring for each shops, each production
Engineering ACS via Internet)

Station) (Data Center)

- Real-Time Machine Status Monitoring such as chillers, air
compressors, and boilers

- Real-Time Machine’s Efficiency Monitoring

- Waste/Loss Energy Monitoring

- Real-Time Trend Function Monitoring for operator

- Automatic Reporting

- Automatic Alarming

- Remote Monitor via Smart Phone

Reduce OPEX for long-term maintenance
Communication with the existing system (PLC, DCS, SCADA)
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I/O Interface Panel for any field devices I




‘ System Configuration Supply | CONFIDENTIAL

_ MHI Scope || Existing System

(Customer Scope)

Existing Utility
| (Customer Scope)

EMS / OPS
(DataAginter) (Engineering Station and

rator ion
Printer Ope at Statlo )

FL-Net Protocol @l
PSSR cunsvsnomasor T 1171 [ ] —
Energy G1f (G —
Management ]EB @[ | L o
System — MELSEC PLC OTHER PLC OTHER PLC

Module | === ===

*Modbus RTU

|

(RS-232C) — =
| I .
@)
*-SCT O|[i-SCT| ==
(RS-485) A r

Total maximum
length is limited to
up to 500 meters

*In case on
MH/I’s Chiller

*maximum 6 units




' Software Main Features [CONFIDENTIAL

Easy to expand, modify, upgrade = Reduction of cost

. . . No skill required (Function box language based on
‘ Logic Modification Microsoft VISIO)

v" Modification, upgrade and expand are allowed

AN

Netmation focuses on the useful operability of
monitoring and operation screens.
‘Window Layout Flexibility In Ngtmation, itis not ng;essary to fix
monitors for some specific purpose. By mouse
operation, the scalable structure of multiple-
screens is available and saving of screen layout
as “My favorite” is available. !

SOFTWARE
MAIN
FEATURES

. ; v" Daily report and Monthly report e ™
‘ Automatic Reporting M Automatically printing able to be set | 5 @ = = = o 2w

- v -
‘ Event Alarm Detection Buzzer is included

v' Alarming priority can be set

Netmation focuses on the sufficient usability
‘ Trend display as Report to support monitoring and reporting work.

“Monitoring convenience” enables Operator
to use screen image as report on paper.




' Trend Function [CONFIDENTIAL

‘ Trend display as Report o

Useful function (1) g

- Many selections of background L

{"iz'_ﬂ”*”*“‘;*‘ffﬁ | color, line color and line type e oy
1 - Flexible scaling S E e e
: Useful function (2)

Recent mode: displays real time data

Historical mode: displays historical data

oL ! Data collection cycle and time can be set as
: you like (according to storage capacity). * *

=L T_ﬁ; — 1 L Useful function (3)
. | = o=
P Post-it and flag marking are included as
i o
e standard. The flag can be set by drag &

2001/10415 181600 Jtest

— drop from alarm/event. The information
traceability is upgraded.

** Standard setting of each mode (It is settable according to storage capacity.)

The standard data collection cycle and time of each mode (recent / historical) is as follows.
- Recent mode: 1-second cycle within 24 hours
- Historical mode: 10-second cycle, over 24 hours and up to 31 days
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) Success Stories — Yarn Manufacturer

-- a3 %0 ME & sa ) LT Ex I Y
04/07 17:12:08 PH232F-L
1 Q407 17:11:67 PH232HL
4 LER CONTROL

O ®

WATER

PI232F L COOLING
COOLING

TURBO
CHILLER

COOUNG
TOWER

COOLING
WATER

CHILLED
WATER

PH232H.L

EQUIPMENT
kW
kW [ CHILLER E
kW

CHILLER A CHILLER D 3€

| chiLer B

[chiter ¢

| cooLinG Tower A

| cooLnG Tower B

| cooLmnG Tower ¢

| cooLnG ToWER D
COOLING TOWER E

| COOLING TOWER F

| cooLING TOWER G

| COOLING TOWER H

[ VACUUM PUMP A

| vacuum Pump B

| COOLING WATER PUMP A

| COOLING WATER PUMP B

| COOLING WATER PUMP C

[ COOLING WATER PUMP D

| COOLING WATER PUNP E

| COOLING WATER PUNP F

| COOLING WATER PUNP G

:CDOLING WATER PUMP H

| vacuum pump

| CHILLED WATER CIR. PUMP A
| cHILLED WATER CIR. PUNP B
[ CHILLED WATER CR_ PUMP C

| CHILLED WATER CIR. PUMP D

?

COOLING WATER PUMP F DISCHARGE PRESSURE L
COOLING WATER PUMP H DISCHARGE PRESSURE L

POWER CONSUMPTION

kW
kW

M1411H
M1411H-ABN

MP H FAULT
MP HABNORMAL

CONFIDENTIAL

COOLING WATER FOR CHILLER

[™

QO A OO

COP(Coefficient Of Performance) REAL TIME RUNNING COST
CHILLER A [CHILLER B | CHILLER C [CHILLER D | CHILLERE | SYSTEM | [ENERGY COMSUMPTION|  ACTUAL COST o

‘ ACTUAL ENERGY 63 KW/USRT | . = =
| |acTUAL RUNNING cosT| 261 THBUSRT 1 ! ‘

INTEGRATING POWER CONSUMPTION TODAY , THIS MONTH
REAL-TIME CALCULATION OF CHILLED WATER COST
INTEGRATING POWER CONSUMPTION
TODAY THIS MONTH THB

THB|
THB
THB
THB|
THB|

EQUIPMENT

AIR COMPRESSOR A
anon TODAY THB AIR COMPRESSOR B
THB
THB
THB |
THB|

THB |

THIS MONTH
) KWh
2 kwh
kWh
1 kWh
KWh |

AIR COMPRESSOR C
AIR COMPRE SSOR D
AIR COMPRESSOR E

TPA AR
COMPRESSOR

TURBO CHILLER kWh
kWh

KWh|

COOLING TOWER

COOLING WATER AIR COMPRESSOR G
AIR COMPRESSOR H
AIR COMPRESSOR A

AIR COMPRESSOR B

2 kWh|
KWh

CHILLED WATER

TOTAL RUNNING COST 28589
15PA AIR
LAST MONTH COMPRESSOR
REAL-TIME CALCULATION OF CHILLED WATER COST
INTEGRATING POWER CONSUMP TION
| LASTMONTHTHB |  LAST MONTH

4 THB kWh
THB 86 kWh
THB 1 kWh

TOMORROW'S ELECTRICITY FEE
TINE ELECTRICITY FEE
ONPEAK RATE 155 THB/KWh

AIR COMPRESSOR C
AIR COMPRESSOR D
AIR COMPRESSOR E
AR DRYER A

GROUP
OFF PEAK RATE
TURBO CHILLER

AIR DRYER 8
COOLING TOWER

COOLING WATER

3

CHILLED WATER THB 176 kWh

TOTAL RUNNING COST | 2950/66 THB 910823 kWh

LINE
7PA MIC RUNNING'
7PA PROCESS

| 1sPaPROCESS |

acturer factory

COMPRESSED AIR

REAL TIME TOTAL FLOW

AIR TOTAL FLOW

KNM3H

AIR COMPRESSOR POWER CONSUMPTION

AE (AIR COMPRESSOR EFFICIENCY OF 7PA)

]

POWER CONSUMP TION

AE (AIR COMPRESSOR EFFICIENCY OF 15PA)
e — ” - E— REAI TIME RLINNING COST

ENERGY CONSUMPTION ACTUAL COST
| | ) THBINM3
77 THBINM3

15PA

INTEGRATING PO » =R CONSUMPTION TODAY , THIS MONTH
REAL-TIME CALCULATION OF AIR COMPRESSOR COST
INTEGRATING POWER CONSUMPTION

GROUP : =
TODAY THB TODAY THIS MONTH THB
kWh 1202394 THB

THB
2 THB

THB|
THB

THB
2 THa THB

THIS MONTH
434 KWh
KWh
779 KWh |

7PA AIR COMPRESSOR
KWh|
6 KWh|
KWh’

15PA AIR COMPRESSOR
AR DRYER

TOTAL RUNNING COST kWh
LAST MONTH

REAL-TIME CALCULATION OF AIR COMPRESSOR COOT
INTEGRATING POWER CONSU. ®TION

TODAY'S ELECTRICITY FEE
TIME ELECTRICITY FEE

GROUP ON PEAK TIME THB/KWh

compare with the standard

Visualize the efficiency
& Running cost




' Success Stories — Yarn Manufacturer [CONFIDENTIAL

Improvement of chiller system (Feb 2021)
- Replacement of 1 existing chiller with MHI high
efficiency model (Fix)

Further Improvement (June 2016 to March 2018) o

- Replacement of 1 existing chiller with MHI high

efficiency model (VSD) Air Com Efficiency Monitoring (March 2019)
- Efficiency monitoring and reporting

- Cost monitoring and reporting

MHI Solution (May 2015) - Loss monitoring

- Automatic start and stop of Chillers and Aux.

equipment by EMS considering factory demand Effect of Improvement (May 2015 to March 2016)

- 10% of Energy Cost Saving with ROI: 2.5 year
(EMS + Modification of valves and sensing devices)

(USRt) Cooling Load
2500

2000

“
1500 &S
L.

Monitoring, Visualization & Analysis (Sep 2014)
- 3,300 RT (1,100 RT x 3 sets) Chilled System
always operated in manual

N g - However, actual thermal demand is less than 2,000 RT

Time(hour)

1000

500
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) Success Stories — MSG Manufacturer {CONFIDENTIAL

%a A

HALLER CONTROL

Mode change

10°C LINE

20°C LINE

Tveren PARAMETER POWER || 'sewoms puus|| cHLLER —

manufa

20°C LINE A-C —————

= B POWER POWER
GROUP | DEVICE |coysymprion | | GROUP | DEVICE |concumpTion
KC-N9513A KW KC-N9503A kW

SN95138 | CHILLER | KC-N95038 |

51 K C-N9
5130 ” A | REAL-TIME CALCULATION OF CHILLED WATER COST
NO512A| CHV > N95028 | INTEGRATING POWER CONSUMPTION
5 t ENDING TODAY THB TODAY THIS MONTH THB | THIS MONTH | LAST MONTH THB | LAST MONTH
N95128 PUMP C-N9502 ! 1 ! { !
PC-N9512C >-N95020 o THB m THB KWh THB kWh

13F [SYSTEM COP

CHILLER : INTEGRATING POWER CONSUMPTION

PUMP = - : - —1 t t 1 t
| petesizn| PC-NIS04A | Br :T"f‘[;,‘”“ THB KWh THB 12 kKWh THB KWh
PC-N9512G N95048 —
I S14A | cw o Br CIR. PUMP
PC-N9514A CIR puMp| PC-NI504C] B e | I

PC-N9514B L PC-N9504D SUB TOTAL KWh
Br  [PCN9sIAC| I it
CIR PUMP| ! | T
PC-N9514D X TOTAL CHILLER KWh

|Pc-nos1ac| o | BrSENDING
1 PUMP

TOTAL
Br CIR. PUMP
0°C LINE E-F TODAY'S ELECTRICITY FEE
GROUP | DEVICE o! TIME ELECTRICITY FEE
TRCIB515E ONPEAKTIME | 41283 THBAWh CHILLER
CHILLER oot OFF PEAK RATE 07 THBAW | | v SEN
PUMP

(A-C)| CHW CIR. PUMP

SUB TOTAL

B IPC-N9512E |
SENDING | . !
PUMP | PC-NO512F
>-N514E CHL - -

& | ! controL || c Q. SUB TOTAL KWh
CIR PUMP| PC-N9514F

TOTAL RUNNING

TOTAL < L COST kWh




' Success Stories — MSG Manufacturer [CONFIDENTIAL

Modification of chiller system (Feb 2022)
- Add blackout function to chiller system Utilities 1

@combination with new biomass power plant 9.9 MWe

la0 addda Iccoc

Further Improvement (Jan 2019)

- Full auto control running
@ - Actual ROI: around 1.5 year

Chiller Optimization for Utilities 1 (May 2017)
- Automatic start and stop of Chillers and Aux.

equipment by EMS considering factory demand
@ - Run priority chiller

Chiller Optimization for Utilities 2 (Dec 2021)
- Established EMS separately from Utilities 1

Support customer (Jun 2017 to Dec 2018) @

- Equipment fixing consultation by MHI
- Valves and sensing devices modification
- Programming modification

Data Analysis (2016) @

- 5 sets of chiller operation manner analysis.
- Chillers always operated in manual
- Actual thermal demand is less than 2,000 RT




' Success Stories — MSG Manufacturer

Table: Production amount (ton) VS Energy consumption (kWh)

[CONFIDENTIAL

Jan 4,008 4077 2818 4,187 4,253 || [Jan 568,665 522050 413021 | 505190 | 531.42%
Feb 3,633 3,015 2334 3,799 1,481 || [Feb 401,378 600,412 350,807 | 566.765| 272,305
Mar 4019 3,041 4223 3,601 4,246 || [Mar 606,226 571385 531808 | 616486 494380
Apr 3,003 4013 4,161 3,544 4,218 | |||apr 694,847 775615 542325 | 523200| 530,050
May 4129 4,184 2553 3.968 4,065 || [May 706,601 1069806 383508 | 605181 554.181
Jun 3,032 4,030 2328 4,093 3.934 || [Jun 480,830 1048676 366,137 | 640076 | 497440
Jul 3,049 4196 3,799 4171 4,320 || |Jul 606,653 813472 547507 | 674500 | 407.790
Aug 4112 4,252 4072 4,063 4019 || [aug 616,000 783315 578732 | 665202 | 414.430
Sep 3,802 4,120 3,977 3.963 4,042 | H||sep 585,872 950073 562600 | 697.687 | 435930
Oct 4012 4,202 4313 4,089 4,004 || |oct 606,820 030,540 545046 | 510503 | 452850
Nov 2072 4,061 2748 4110 4,107 | |{[Nov 360,801 786437 373450 | 543018 | 2361.880
Dec 4079 4,270 4303 3.995 3669 || |Dec 557,240 577754 508672 | 524364 | 567510
Total 45919 49,261 41,718 Total 6,801,941 9,448,653 5,705,503 | 7,083,242

93% 100% 85% 72% 100% 60% 75%




‘ Success Stories — MSG Manufacturer CONFIDENTIAL

PRODUCT (TON) PER YEAR

476731 46447

2017 2018 2019

2017 2018 2019

Product per Energy consumption calculation

Y2016 - 9,448,653(kWh) / 49,261 (Ton) = 191.8 (kWh/Ton) 38%
Y2019 - 5,520,172(kWh) / 46,447 (Ton) = 118.8 (kWh/Ton) Consumption
Reduced
o Cost Saving.
Existing Under Full auto [191.8 (kWh/Ton)] - [118.7 (kWh/Ton)] x 46,447 (Ton)] = 3.39 M [kWh]
system analysis & control ) )
EMS *Electric tariff (Avg. 3.4 THB/kWh) = 11,521,490 THB/Year
installation CO, Saving.

*CO, Emission Reduction (Base 0.5642 kgCO,/kWh) = 1,912,994 kgCO, !@

18




Success Stories — Vehicle part Manufacturer [CONFIDENTIAL

“anai. Mf e 38 1S 3TETAX D 7P s ot |

Mode chenge  View ool

WHOLE FACTORY(MONTHLY DATA)
INTH

0.0 k

MDB.1
SONSUMPTION
MDB-2
MDB-3
MDB-4
MDB-5

429.7 ton 0.0 ton os 7

e
SINGLE LINE SETTING SYSTEM
OPERATIONAL MONITORING

| | Factory 1 Factory 4 |
Under construction S L o Under construction I l Factory 8

RUNNING COST|

TORY2
OPERATIONAL
MONITORING

100MWh

G0MWh

AOMMY

32 623 663 625 282 54 34 34 372 35 00 00 00 00 00 00 00 00 00 00




‘ Success Stories — Vehicle part Manufacturer | CONFIDENTIAL

11668.3

<\
Improvement of power monitoring (Under designine’

A

- Include Plant#1, Plant#3, Plant#6 to EMS.

Power monitoring system (June 2020)
- Established EMS for power monitoring Plant#2,
Plant#5, Plant#7

New power meter installation (Apr 2021)

’7.

‘@} | - Installed Plant#1, Plant#3, Plant#6 power

Q

meters and cable wiring.

Analysis for EMS (Nov 2019)
- First step for EMS, plant by plant monitoring
- Focused on the most energy usage plant
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Success Stories — Tire Manufacturer {CONFIDENTIAL
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o+ | TH82020 AT 5235P Tiw Scate [sSac ] e shour

4 > Title:BAY 1-2 15 minutes forecast energy

Nod
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N_o10
No.11
No.12 00 kW
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a s o oEscReTON cumrBNT unar RANE LOW RuGE N ovoE & Nod5 9223 kW
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FACTORY #2

DRYER




' Success Stories — Tire Manufacturer [CONFIDENTIAL

Air compressor monitoring (Jan 2022)
- Efficiency monitoring and reporting
- Cost monitoring and reporting

Power monitoring system (Aug 2020)

- Established EMS for power monitoring the
most consumer machine such Mixer.

- Peak-cut function alarm.

Air compressor monitoring (Apr 2021)
- Extended project for air compressor

= o
. & monitoring system
& \o
0{\ .
Forecast in each 15 minutes time slot is updated every 2 AnaIyS|S fOr EMS (2019)
minute, simply based on now and 5 minutes before data. - First step for EMS, power monitoring for Mixer machine.
. e - Customer problem is the fee of peak power charge is
- . too high.
@ !.!!. T e mmm mm— m— e e - SR — ——— -
10 N ace Y 25 s Power Consumption KWh _n N\ Peak—cut/lshi _=C-:
“ T - o
40 1 '\N Iyl\ V\_j/“ \'\ 10 0
| Vo ~— ni ™ —"l/k 1 T w [0 ,“ AR L= ,‘ A A AN
20 ?‘AT N > f l N q "“' \J X
Tl JAHHTTHET 1 0 STESSS
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