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‘G" Background and objective

Approx 70% of electric power consumption in a factory is used for
motor operation ( for manufacturing, for air conditioning etc).

Therefore, energy saving in motor operation is important.

Motor speed control by inverter realizes energy saving !!

Water pump

Boiler IDF

Copyright 2009, Green IT Promotion Council

Boiler




g Introduction of Surveyed Company 1
(§» _____Rayong Olefins Co,, Ltd, (ROC)

« One of the leading petrochemical company in Rayong
Thailand who produces 1.2 million ton olefin product
annually.

« Main energy consumer within the Siam Cement Group (SCG)
Chemicals.

* Aggressively pursue ‘KAIZEN’ through quality management
program and conscious of safety and environment issue.
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g Introduction of Surveyed Company 2
(§y ___Thai Acrylic Fibre Co., Ltd. (TAF)

« Top 3 quality fiber producers globally with 100,000 Ton annual
acrylic fiber products in Saraburi Thailand.

 One of the top service providers of acrylic application
development.
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We drive industry
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-Green Factory Innovation-
TMEIC (the joint-venture of Toshiba & Mitsubishi-electric)



‘G" Summary of the survey

XxX

Survey Process Result of the Survey

Current Status Energy—Saving Plan and Its Effect

November 30, 2009: ROC Speed i _
December 2, 2009: TAF pee cgntro (inverter) — - Selected target item
not applied to motors for and recommend speed

pumps, especially medium  control by inverter
voltage motors.

— Survey motor and other
electrical equipment

(Rating, characteristic and
operation data)
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G Survey Process (Summa_rv)

Field Survey Analysis Proposal >

Date November 30, 2009: ROC
December 2, 2009: TAF
Motor data review — Selection of survey target
*Plant site survey — Selection of inverter capacity
*Electrical room survey — Confirmation of installation
Action 1 ePower distribution space
equipment review — Energy saving calculation
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g Survey Process (Detail YD
‘Fv ~Inverter system

(1) Main
Supply

Conventional > L
type =

) TfanSfOFQef (4) Convert AC @ DC (5) Convert DC < AQ

(6) Fllter (7) Transformer (8) MV Motor

yeer <Drive Panel >
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(2) Transformer  (4) Convert AC & DC

(1) Main
. Supply
Desirable type (@

MLl

(5) Convert DC & AC

<< TMdrive-MVG>>
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Survey Process (Detail )@
Panel outline

Input Transformer Inverter panel Control Panel
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g Survey Process (Detail )@
‘F' PUMP Q-H Curve
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.~ i Survey Process (Detail )@
G Valve Control vs Speed control
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g Current Status and issues of Energy
‘Ep Efficiency (Summary)

[tem Current Status and issues of Energy Efficiency

ROC Speed control (inverter) not applied to motors
Cooling water pump etc for pumps, especially medium voltage motors

TAF Speed control (inverter) not applied to motors
Water pump for chiller etc for pumps, especially medium voltage motors
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Current Status and issues of Energy Efficiency

1 (Details)® ROC
v __ Motor data

Motor specification Character of load Operation pettern Remarks
Head at Q=0 {p.u
(p ] . |Uperation pattern
|
Head at Q=0 i At Flow
1Y Heaqae w
A '-_L Flow loss Curve
5, L B % Flow
: \
Equipment Output | No.of | Voltage |Frequency , . Explosion i Operation hour C % Flow
No hame Item No. | Q'ty W) pale W Ha) PF | Efficiency | Starting roof H per year (hours 2% | bxctwa [ong
Bl of operation | total
i REGUIRED MOTOR total hours operation )
] e hours -
hours
| — Operation hour | %) of total eperation hours
........ o ahg
ACh) | B(h) | Cl6) | alh) | bik) | c(W)
Pump Pr-E40A 1 160 4 380 a0 0.84 083 DoL eG3 1.09(p.u) 2880 100(%) | 95(%) | 70(%) | 28% | 30% | 48%
Purmip Pr-6408 1 160 4 380 a0 0.94 093 DoL 863 1.09(p.u) 4460 100(%) | 95(%) | 70(%) | 25% | 45% | 0%
| |
Pump Pra40C 1 160 4 360 al 0.84 083 DoL g3 Tar g et | t e m fo r I(%) 90% | 10%
Pump Pr-2268 1 710 4 BR00 a0 083 0.935 DoL 83 p (%) 100%
Purmp Pr-226C 1 710 4 6600 a0 083 0.935 DoL 1.35(p.u) 3800 100(%) |94.5(%) 100%
Pump PM-2400C | 1 1850 10 6600 30 0.81 0.93 DoL eG] 1.9(p.u) 7483 100(k) | 70(%) 100%
Purmp Ph-24000 | 1 1850 10 6600 a0 04t 095 DoL eG3 15(p.u) 7483 100(%) 100%
Pump Ph-2400E | 1 1850 10 BR00 a0 04t 085 DoL 83 15(p.u) 7483 100(%) 100%
Purmp Phi-2400F 1 1850 10 6600 a0 04t 095 DoL 863 15(p.u) 7483 100(%) 100%
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Current Status and issues of Energy Efficiency
g (Details)2 ROC

Gy  Detail of target item

ltem No. : PM-2400C
Equipment : Cooling water pump
Motor rating : 10P-1850kW-6600V-50Hz-F eG3

]

6.6kV-2600kVA TMdrive-MVG is applicable.
(*The existing eG3 motor shall be replaced
with a new explosion-proof motor (Exn) in
order to get variable speed motor explosion-
proof certificate.)

Copyright 2009, Green IT Promotion Council 15



Current Status and issues of Energy Efficiency
g (Details )@ ROC

‘F’ Outline dimension

Input Transformer Inverter Control
Panel Panel Output Panel

l |
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Weight:6000kg

(Transformer weight:4650kg) Weight:3200kg 6.6kV-2600kVA

5100
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Current Status and issues of Energy Efficiency
(Details)@ ROC

Panel layout

Optional selected

BATTERY ROOM
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BENZENE 3) FRONT (2 FRONT Q@ @ rw @
(L H 0 nmalaun ]
! (BUS "A") 6.6 KV SWITCHGEAR (BUS "B") 6.6 KV SWITCHGEAR
UPPER | PART OF UPPER PART |OF UPPER |PART OF
RACK | ROOM CCR HVAC |ROOM
| l l | I Entry |
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Current Status and issues of Energy Efficiency
. (Details D TAF
¥ Motor data

Motor specification Character of load Operation pettern Remarks
Head at @=0 (p.u)
R npatlorn\
T e paree
A Flow loss Curve
g . nut_. B % Flow
Equipment . Output |No.of | Yoltage |Frequency . . Explosion z Operation hour ' % Flow
. name LU LR (A (k¥) | pole ) (Hz) Efficiency | tarting proof § per year (hours) a% | buetwt | cmer
g 4| of aperation total
H REQUIRED MOTOR =L hours operation
CAPACITY R ::n"" hours | atbrceto0z |
hours
—_— Operation hour { % ) of total operation hours
Pump Flow 10 tpah !

A(X) | B(X) [ C(X) | a(X) [ b(X) | c(%)
fre et 330-11-4 | 1| 450 | & | 6800 i 0.9 DL | MNerrexo 1.4(p.w) 8300 wo |- | - o |- |-
Yater pump
for chiller | 3631-1I-B . Non-exp

gater P T | g6ai-11-¢ | 1| 450 | 2 | 6600 50 0.95 L | Morrexe 1.4(p.1) 2000 w | - | s |- | - |
fater pw T gps-rir-a | 1| 377 | 2 6500 50 0.95 DL | MNor-exp 1.4(p.u) 4000 00 | w | - - o | -

chiller

e et 96311118 . Nor-exp 1.4(p.u) 8000 wo | - | - | - | -
Target item for
Water pump for IR31-111-C Non-exp 14(pu) 8000 ]UU - - 100 - -

chiller

Water pump for

e ® | 3631-1¢-4 Inverter opera’[ion Non-exp 1.4(p.u) 8000 00 | - f - e | - |-

Water pump for

et ae3i-ne-B | 1| 877 | 2| 6800 50 0.95 DL | Monexo 1.4(p.u) 8000 wo | - | - o | - | -
pater P T | ggar-v-c | 1| 877 | 2 6600 50 0.95 DL | Norrexe 1.4(p.u) 8000 0 | - - |- -
gater PP T | agaiy-h | 1| 8T | 2 6600 50 0.95 DOL | MNonrexo 1.4(p.u} 8000 00 | - - o |- -
et e ) aBai-v-B | 1| 377 | 2 6500 i 0.95 DL | Mor-exo 1.4(p.u) 8000 0o | - - | - -
gater P T | aggiy-c | 1| 8T | 2 6600 B0 0.95 DL | Nonrexe 1.4(p.u) 8000 0 | - - |- -




Current Status and issues of Energy Efficiency
|4 (Details )2 TAF

ltem No. : 3631-1I-B
Equipment : Water pump for chiller
Motor rating : 2P-450kW-6600V-50Hz-F Non-exp

|

6.6kV-600kVA TMdrive-MVG
IS applicable

Copyright 2009, Green IT Promotion Council 19
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Current Status and issues of Energy Efficiency
(Details )@ TAF
Outline dimension

Input Inverter
Tronsformer Poanel
Pane
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Control
Output Poanel

l

e

1600

1000

600

Weight:2850kg

Weight:950kg

(Transformer weighti2250kg)

3200

2670

Front side maintenance
spoce ' 1600

Top side maintemonce
spoce : 700

6.6kV-600kVA




Current Status and issues of Energy Efficiency

(Details) @ TAF
‘F’ Panel layout

INVERTER ROOM SUB-4

[LP]
%i | = 420 CM_—— : 980 CM
| 6dCm c20l COM
PLC ~230 CM - 65CM
/ T T— 960 CM : : | . PLC _ /]
16J_0CM 14J(_)CM llJ(_)CM
T —_ —
150CM C14l 150CM C15l +210CM- 1140CM C1el 30 CM F\
T —————— 980CM t ' ——660 CM[—————
190CM 190CM 190CM ]
- 1 1 1 T >
* 1200M o8l 155CM SAMI STAR_—[III H80CMH ool ﬁzo oM <]
T
180CM 250CM 190CM B
l 200 CM 200CM  200CM —— 620 CM——— - 270 CM 240CM_ 200CM 2
Loch—R |7s| R |7s| R |700 cear |  cio | /4 — [ cin b R B R }—110cmM—T]

The height of the celing is 3.95 meter.
6.6kV-600kVA
TMdrive-MVG

Copyright 2009, Green IT Promotion Council 21



\é' Energy-saving Plan and Its Effect (Summary)

Expected Total Effect Proposals
oL : E —saving PI
Application of inverter nergy—saving Plan Effect (per year)
-Energy saving, CO, reduction ROC Electricity
=Cost saving - 60% saving

Application of inverter
CO; reduction

(2600kVA)
-- 4032t
TAF Electricity
Application of inverter -- 57% saving
(600kVA) COz reduction
-- 668t

Copyright 2009, Green IT Promotion Council 22



\ Y4 Energy-saving Plan and Its Effect (Details) @ ROC
y Cost comparison

Condition

1850kW Motor x 1 unit
7483 hrs operation
Cost =2.5 THB / kWh

4 Operation pattern

70 % Flow I
100 % of total

operation hours

Flow

60% saving

[
»

Operation hour (%) of total operation hours

Estimated payback period: 1.0 Year

*Cost of inverter and new Exn motor are included.
*Cost of construction, modification of existing equipments are not included.
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\ Y4 Energy-saving Plan and Its Effect (Details) @ ROC
y CO2 Reduction

Energy Comparison

Valve control 12, 159, 875 kWH
Inverter control 4. 893, 882 kWH
Energy saved per year 1, 265, 993 kWH

CO, Reduction : 4032t per year
(* 0.000555t — CO,/KWH)
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Flow

\ Y4 Energy-saving Plan and Its Effect (Details) @ TAF
Cost comparison

@

Condition
450kW Motor x 1 unit
6500 hrs operation
Cost =2.5 THB / kWh

Operation pattern

100 % Flow

20 % of total operat-ion hours
50 % Flow l

80 % of total operation hours

57% saving

—
Operation hour (%) of total operation hours

Estimated payback period: 1.7 Year

*Cost of construction, modification of existing equipments and temperature

signal transmitter system are not included.
25
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\ Y4 Energy-saving Plan and Its Effect (Details) @ TAF
y CO2 Reduction

Energy Comparison

Valve control 2, 108, 600 kWK
Inverter control 904, 800 kWH
Energy saved per year 1, 203, 800 kWH

8

CO, Reduction : 668t per year
(* 0.000555t — CO,/KWH)
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‘G" Suggestions

Application of inverter

1) Friendly to motor, friendly to power source
2) Energy saving, CO,reduction
3) Cost saving

: 1

Create green factory
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