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OBMBFREGRE . ESE AR LE LB —%2~ 1L —
7 CENE
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2. WAEOEMSE
2.1 FAEDOEMEH

RN R AN 23D FE - MR, HZE TOFEFMMMBEDRDL, 7 1 L
FIERESL 72 EORFEICERT 20 TORER, MAZATLHUTO3IFIZIY REEL
Ehii L7z, A — TR A— VVa—var AEASHITMEN TOREFEZITOBE
ELT, DOWAT Y AT AMERBHITT V7 COREEY - VA 7 V24T FEH L
LT, HiBKEREEHRIEAT FERERS 1T M54 0 B COBURIES 21T OB L L T2E L, T Eh
DRFESTZHY L, M CELERHAMHELL, N0 =12k, AFEEXOHE (1
ERHFE) THD AL 25 FE 7 v HEOENY - AP OMIEHIHEER ) 22T L T
BY, YUEHELENG S E YT LIcX D, Mk, FBRNREELZZITTZ DK
fl&LTns,

B RZWr oI TR, RSt NTT 7 — F REFETR X T ¢ =T ¥
—b— - zafkAsrh e d#EE L, Ei L7, F7o. BRI OB B MBS E M O = —
T 42— MTBWTIE, ROBMAS— M F—EH L, Ehi L7z,

® ¥ 1 : Waste Management Siam (WMS) #&

® <L —7 :<L—v7 LEKY Universiti Teknologi Malaysia (UTM))

Waste Management Siam #t

A ANETDBEEDUIE R AZREALTCWD, DOWA =2V 27 AT )L—TDRHET
H5, WMS 7 )V—T7 DX A2 HBEFEMME - V¥ A 7 L OHLRIL ESBEC (U4 27
. FEAEBEEMRAASSE) kO BPEC GERFREMOBEAIE) OIFh, H£RODH
DOk A 2 A CEEE LTV 5,

~ L —v 7 IRKRFE (UTM)

TaR— A VNINET HDESLO TRKRY CTh D, A AN 2 —/VHREE, v L—v7
(Yar—n) IZB1T 5 E-waste [IZBT 554 1y MHEEFICEALG LTS, 72, DOE
@ National Ozone Unit & il L C, B OSETEIZEAT 2BH 17> TV 5,
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|#HI§E!S] | Bies/A— FF— (1)

A—-FoF-4— YYa—i 3 XBRARH U (T L—7) ~
- 2T - AR L= 7REMEEMOO—T 4 2 — b
- 70 0OFKA - W - BiRICHYT K

DOWAI IR T LA

e 70 UER - WRI<BAY DMK~ b s (54)
CERRMILD-HOMRES (BRIEEZEHD - A REMEREMOI—F 42— b

#Es) - THRIZE IEBINE
- 70 ER - BRICHETHRBAE.
- 17343 4
-Higt =S —MEXHE

HERARRTERAR
- BRERCOLHOBRRE (AWRES)

BASHNTT—SBEPRHR (54, YL—7) IR T4 T4 P—E—-xaBAEH (54,
I BRERICETIEAILREN (ATXBN| | TL—-2T7)

OmRYED. (HERORTE. HZROENHS) IR BRERICEHORIAEN (HigHE.
STHROBES)

X 1.2.1 ZEEERmEH

2.2 HHFHAE
ASAEERETIX, UTo@mvitel (¥4, ~L—vT7ZNZEN4ET D) ([Zbiz>T
BiIEH A 2 9405 L, BELRHERE & omak - TI85 2 U CREMIE,. K ORFo B R b E21T

277,

£ 121 HF1EBEHFEOTER (X1, vL—T7)
=ERy 1T - 2%
5 H 27 A (k) [(BE#] En=1r a7y
5 H 28 A (UK) BMA & O
55 29 H(K) 2 A BURKERE & o &A%k (IEAT,DIW, PCD %)

WMS & Dk
5 H 30 H(%) WMS. ESBEC., BPEC ¢ DI—F 4/
5H 31 () [BE)] N ar7=YgRk—1 0
64 1H(H) T R RCERERR A A YA
6 2HU LU=V T IRRFEDI =T 4T

[(B#E)] 3 m— =0
6 H 3 H(K) RS
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F 1.2.2 52 EHMPFETER (FA, vL—T7)
A+ T2 - £%
9H8H (H) (B8] =Y ahk—L 0
9H9H (k) [%#)] 2= A/—/1 3L=Negeri Sembilan /M
Kualiti Alam ft: & sk
DOE Ozone Unit & fi#k
[#%#] KL= a x—/ 31
90 10 0 OK) | A=ri2WixGeftisx DL
UTM. IRDA. DOE Johor., Texcarrier &R —7 4> 7
9H11H (K | [B8] Yar— L L7 T7VrF

A MMEEA Lk
[(B#h] 7 7Y% v¥=KL

9H12H (&)

A NEEB Lmik
[BE)] KL= AR —u

9713 H (4) [(BE)] v HR—=2 0 ay
9H 148 (H) |HVv#ED
97150 (H) |IEAT &imak
WMS & ik
9H 160 (k) | BRFEEA =T —OHE - ik
BPEC & [k
9H17TH (K) | F=27nrra3—2 K% Energy Research Institute & ik
9H 18 H (K) |EAL ML mER
9H19H (&) |TGO &k
DEDE & ifi#%
[BE1] N> 27 =85
9H20H (4) |HERE

# 1.2.3 %3 EHHMAETERX (x1L—7)

H £+ 1718 - %
H=Y g R—3L0
11 H 5 BOK) [(BE] Hm=a e
11 A 6 H(OR) [FRE - mak (B x2WEEE) ] (¥ a A—n VL)
Hospital Sultan Ismail
Skudai Parade
11 A 7 H(%) [FRE - mak (B x2WrEiE) ] (¥ a A—n VLifii)
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Mondelez International Sdn. Bhd.

11 A 8 H(1) (Fid - ek (= x2WBE) ] (23 A— S riii)
New York Hotel, Johor Bahru

11 A 9 H(H) (Fi4 - miak (= x2WBE) ] (23 A— S riii)
UTM

[#E)] a3 Fm— L VL=

11710 H(A) | A

£ 1.2.4 5 AEHEMFETER (F1)
EERY 718 - X%

11 A 16 A(H) (B8] ==

11 417 H(H) | ESBEC & m#

11 A 18 H(k) [FAA - maR (A= x2WB8E) ] (Bangpoo T-3£[HH)

Thai Nisshin Seifun
Southeast Asia Packaging

11 A 19 HOK)

UNEP £ h U A — Ve ZH L E & mak
WMS & ik

11 A 20 HCK) [BBdE] N ar=HR
# 1.2.5 5 EHMAETER (¥1)
A f+ 1752 - %
1 H 28 A(K) [BBE)] #m=ray
1 A 29 HCK) WMS L U—7 2 a v F7OERHFT bE&bE

1 H 30 A&

J—27 g v T
[(B#E] a7 =80

14318 R
* 1.2.6 F o6 BHMPFETER (vL—T7)
H f+ 172 - 5
2 43 H(CK) [%&)] =Y 3 km— 30
2 7 4 B0K) UTM U —7 v a v 7OHEFHT bAEbYE
2 A5 HCK) U —2 gy SR
2 A6 H®%) [(BHE)] ¥ a m— A L= HR
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3. Tul EIZETLE)M
3.1 T7ul EOMARKR

Tu TN, R, AERREEE Vo EBRHEE Lo LD, B (=
Ty, WEES) OREA (BB, REAE) FoMERT, R TS TE L,
LU D, 7 U 3pEE oA Y Vg e iR 5 2 LN 1974 RIS TRy ., £
fo. AV VBEEN RO WVRET r A ED, T Y BIRRESHR T A L LT, @t
3% & LT 100~10,000 fi5LL L& W5 BWVRENREHT 5,

# 1.3.1 7u EOEE

CFC HCFC HFC CO2
A SRR 1~0.5 0.5~0.005 0
T2 MU A—ViE AFE - T B O K] PIE 48
& 1996 FIZ2FE | 2030 T2
(St ) (JeEE)
IR AR I 380~8,100 90~1,800 140~11,700 1
(R12=8,100) (R22=1,700) | (R134a=1,300)
HA R E PIEZ4N P B H

K x7 hOMBETHHE A, ~L— 7 Tlik, HCFC A FEICHEH SN TEY
BI{EIX HCFC 7» 6 HFC ~O#EHH) & 72 > T 5, HHROEB M0 % < 13 HFC %4
ML TR, BETT CBE L TV A% Clid, HCFC Z2H L TWaH 10 b0 IR
Lo TS, HARTHEEGHZZIE O BEIERFIZ B S 41 5 WmIEE, Rk 25 45 0 I4fKIC
BT, CFC 2% 137 b, HCFC 72547 2,261 k>, HFC 2349689 k> &, HCFC O]
ILEMMERIRE L CREE SO T0D, ZOREND, ¥4, L= 7BV TH, f
M OMEIT HCFC 282 <, A% MEORFIZE 720 HFC OFEFE RN
HHDEEZHND,

2A, v —ITIZBF5H CFC, HCFC OWHE&EIZET 57 —# 1k, £ b A — L
EEO T TIES N TWED, HFC IZHOWTITAMZRT — 2 13 8E5H, vizashtn
7puN, BEEERIZHOWTIE, CFC, HCFC, HFC WIHUZB W THEF SN TV RWERT T
D,

3.2 T EHIROE D A

L M)A VEEENRYE TH D CFC, KOHCFC IZEY M) A — i EED FT
AEPE - WEBHIBOI Y MANED S, T N A= LVEREEOIIRWE L 72> T
VW HFC %1%, FEGEREEHEO T CHEHEHNROIR Y MANED LT 5,
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HETO7 v HHEIROER Y AL, T R Y A VT E THE S HIEGEE
SWTEESN TS, CFC-12 & TeffE 7 v > (CFC) I, JEHEE TlE 1996 FIZ2FE,
w EEIE 2010 FEIC2EE Sz, HCFC IZHoW Tk, JeiEE Tk 2020 FI1c48E, % EET
2040 T EBEDFHE & 72> TV D,

HFC O b U A —NVEEEIC L D54

PAFERIED By N A—AEEEOILKNBESENL,EY B A — L@ EED FTHFC
DAPE « HE 2K 2 IRENMEH STV 5, HFC RO A &k V&4 BT 5
M, ROE s b U A — ik E# T HFC & 83 2556 O LRI HFC HEH 2 i+
DI & OBIRENTRE L 2> TV D,

HH AFEE D =T =

raoe = 00N samzi00s o

' S0n
wE20y = [(m oo R
om0 = SoRzI00% 4 g, I
a
l [ [ . e =
28 0% | &N £ [ 2R
HCFC e 200N . SoRz100% 1 gon,

i o ol Gm) || R in
[T o xe x0 e =X 200
KRMICHT AW
RREEECHYINM

X 1.3.1 BV PMIA—NBEECLZ 70V EHBArV2—1

AKIaYx 7 NORRETHLZA, KO L—27 T, ROBKEZEANTLHZ &I
L. HliEEED TV,

# 1.3.2 AL~V — T3 7 0 EHEIORE - TFE

24 ~L—v7

1999 4F : FrisH T CFC i AL 1k
2005 4 : TIEHFI T CFC fEHZL IR
2010 4 : CFC DA « i D 2pE 2010 4 : CFC D A + 5 D425
2013 4 : HCFC D4R AFF AT il £ 0O B 46
2015 4 : Environmental Quality (Refrigerant
Management) Regulations OGT
B3I XL Y . HCFC B W #krE D
Certification A7 A & BB B9
LHEZBNTE
HCFC i L7z 7 a2 pfili -
FHANLT - BRFEDER IR
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24 ~L—v7

20174 :1 H 1 H/»H, HCFC-22 244 5%
=7 arpiiligEssik L HCFC %ff
457 2T 14.5kW L F DK
X X O OEE AL I
12 A 31 HX v, HCFC-22 #fi 9
HTT o DiRGeEE

2020 4 : HCFC i H# i 0 il - di AL 1L

2040 4£ : HCFC O A\ - fili D45 2040 4 : HCFC DA - fifi f D425

il 7 A~ L= v T 07 B

3.3 7u ABIZETAEIH
3.31 7ol [EIY

B M)A AEEEO T T, 7 v U EINOEINE R IR D T A 2 AEITER S
TU7au,

AATIE., SFPERE - BEEICLY [T u my - ilEE f - Eiio 7o
BB T O TR & 2, —BAEENEAN 7 v R EEE TS S UT L Y 71 ]
WA RITAUPER SN TWD, BiEIL 7 o o mllvkERIc ko=, B, BEs%0
B Z G e EEEOCM G AKMEOBRE R TICHERTH2HOTHY, %EIX T v U HICE
FEN, DRI EEETO 7 v VEIEIT O 12D ) UANTR T T AZKT D RIETT
EEEELODLDOTHD, K7r Y=l MIRETOT7 v CEIIUCET 22T 512
Mo TE, ZNHDIFEREZRT LT ENAIEETH D,

3.32 T7ul s

T b A= VEEED FICHRE SN2 TEAP ICBWT 7 o RN BT 2 it
HEHHNTEY, TEAP IZBWTKR SN 7 b UIREE MR S s E=4 1 /' TH
HENRABESNTWD, 78 U BEERRICOVWTIE, KB CEBARER L~V AR LT
LOTHY, ERTARIBEEDRIIEZETEDDLZELSN TN D,

— 5T, BATIIRFEESE, ROBREAN (70 HOMEICET 2EHOF5| &
AAERR L. 7 v CERBEER R~ OBERFHELFTRH L TWDH, BRTY m VHEAMET S
ToDIZIE 7 1 BT - AR B D SR 2 IR PE A - BREEE K 0 BUS 3 5 B3
HO | FTE XTI TN T & 72 2 BHEB BRI TW D, 728, Tk 25
ICRWT 7o VHEREES L L TRESN TV DIIRET 64 i TH Y . AFRERFITR
2”78 Th D,

LSERK 25 4 10 I, —fRMEEAN AAMEL - REREHE JRECO), —MAEEIEN 4V VI - &K
iR s (JICOP), —fkttHIiEN 7 m o EINHEERE ¥ #s (INFREP) o 3FH{ENEDFL.
B JRECO 352 LT\ 5,
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# 1.3.3 7ur EOEIN - HEEOERK

==X (VAR NV
KBEY A 7k 7 u EIY - flkEEE
CFC HCFC HFC &t
A | H24 48 2,165 211 3,139 1,193 4,543
H25 4 -* 175 2,917 1,371 4,463
R | H24 4F 2,145 218 2,393 1,829 4,440
H25 4 -* 181 2,349 1,940 4,470

¥ FBY YA EO T TORIL - AEEREICOW T, H25 FE0IERAR,

ARK7vTxl PHRETOY v AT DRt 2T 2108 > T, 2 b ofFm
ZZRTDLILEDARETH D,
WH DR 2 TIORT,
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K 1.3.4 70 UBEEER~OEREREDE LD

| BATOERSEIE (JOVHEBOFEIEE8R)

| EVMZA—LEBTETORREEE (MP/N\URT VoD p531~BR)

IO AR DBIE

BEREE | — MEREE BIRMEER (X T O RN LD —IER/IMRET HLIITRE - BRI D
— JnUvEleRE WELHD,
= BIRFIEAGEE 78> : Magnetic drive. sealers, &L ‘[d double mechanical seal pumps

EXMLEE

I FRARVERBICLELGEAEE

N BEOHRRECHARZOMDERLI-MEENET BT
HOEE

ZEA

INLT =D DYRGMDELNNIL T ZE{E A, quarter—turn valves.,
valves with extended packing glands £,
AUVBROBRLE-KUKREEIR, SHUOEHIET 5,

‘BL B HEHEER : Screwed connections [ZERA AT, 752 U A DEGE
X TESF DT B,

KO RT L TAVENRY kb AIGRTIEaV 0 —MEEL . ER
DAL TRAKEZEINT 5,

TOURIE D AT LI, ABER EE T, SILIEBIES N BTG
LREEDFSEIC, BEIMICHEIGEL . KOITFRIREICUYEZSND
WHEMNRHD,

JO0VEHRIERERORENICETSER
RENEE | JOVEDOLBEMEMN 00%LL ETHY ., Hho, HHOMSHHIN | #EINWD0ESNEIL, 1000g D7OFR ALK, RIFIZEEH 0.1g

BARBIZHITZIAVFEDEFED 1ppm U T THAHZ L. HD
WMETAVEO D ENEN 99.9%LL ETHY . A0 HEHOA SHE
HENBHRABPIZHTH70VEBDEFEMN 15ppm LT THDHZ
&

ERBHTE,

DEIFR
(HEFFEEAN
DEHE
15)

ORERROAET —5

QPRI RISRE. WEHE. KRR, RARGE (EA-
EENEIERDHHEOH)

SOFBHRD B oI, RAIEL TS HZ2R (MM
#E) DRBERYHH B TR SEICEYRD . D OLH
BRELERE ISR

QAR K, FAFF L VRAIERRE REEDH)

TOVEDHENELFELEMED AT
70 % A £ (feed rate)

AR TOVEE

&Ny vE

PRBEERE . R EER

HiK, B ZEOHIEELAVEE
HEA R HEK FAA XD VBIERR
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BATOERFER (TOVHBEDOFIIZESR)

EVMNA—ILEBEETOMREEIE (MP/NUETVID p531~BR)

JAVEED

WL ES5ET 570 5EDTELE(CFC, HCFC, HFC) C &M 7 fi#

BAn7o v EEAL. BB s 8 TRIRRRETS. N\ATVES

DEESE | DR (%), BAZE. BHEIX. 7O0VEOAOQ. BOHYTIVY | BI2REVNERETIHAICIE. 2N\OFUEBASEFHE., EEBY
MNARERRBERBEZH(CRLAVLEHO, LI TOHED) IZET | %,
5=,
BARG | RUBARDOTAVEEDEFZE (ppm) . HEH O (HERFERNS.
D70V | A RZRSPICHET5-0I1ZF TN ERZ O MO ERR
DNDEBEE | OO ASHEINEZARPITHETHT7AVEDEHE,
MIERER | BRIELESETEATOVEDEAICIHL. REELTCFCIER12(# | BEEID 7Oy, SLMFEHON TSRS TOVEFERT 5,
IZEARY | B THHIDEFEL, LLTE%k, ). HCFCIZR22, HFCIX R —&
57000 | EREGET CTRUVBIENRH#EEZSNSE0 RERB P OIER
FE5E DR TIER134a) EHIRLI-EEZDT—H2%EE,
L. REWMREEZZ DG, BIELLSETET0050E
$i(CFC. HCFC. HFC)IZh M hind | R12ZFHIELF-LEDT—
BDHELH ., £f-. HCFCEHFCO A IET HB A (X, [RAIELT
B—BEEEH T TRUVMENRHELEZEZOSNLSED(R134a)%F
BIELIELEDT—2DHERE,
BEAROHE | 15X BAHRX
K. FAF | -CO(12%0,) : <100mg/Nm? -02
FOUH HCI: <100mg/Nm? -CO(11%02) : < 100mg/Nm?
E *HF : <5mg/Nm?® *PCDD/PCDF: <{1ng/Nm?®

BEK (K EMTR S 515E)
pH:5.8~8.6

- JUREHRAE =8mg/L

-8 L, =T IIL(BEIZIELT)
e e

HEH R =1.0ngTEQ/Nm?

- HEJK : S10pgTEQ/L

;5iE: =3ngTEQ/g

«particulates: <50mg/Nm?®
*HCI: <100mg/Nm?®

*HF : <5mg/Nm®

*HBr: <5mg/Nm?

BEk. B 5RE

-PCDD/PCDF &
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BATOERFER (TOVBEDOFIIZESHR)

| EVMZA—LEBTETORREEE (MP/N\URT VoD p531~BR)

JO0VEHIRBROERARVEESE

FRAEE | — JOVEMIEEROEAICICCT EiRAE. JOVEOHE | JOVEORE B8
HAE FERUVBRTFERBROEEN. BIZEOREAICEITIZHEELZERTE | - IO HEHTUZEOREICH ST IEESN-BRIZIEET S, RE
BESBHIZEHON TSI, FORHEFR/INMRET D5, RIBAIEELL AL TTESE T RNES
Z AIBOEEAE. JOVEDORBAERVRTREDAEE | 1T
BT HHIZ, TOVERIRERDIREFTAZEFICLYE | ZOVERIREROMFERE
HEHIZHERTHIEESNTINA I, BREEEHRTHBEICIE. BRICASICERER T 570 58E/—2
= AR OIOVEDRERVSBIRICOVTE—RLE | L. BUREWNIKET S,
BIETHIEESNTNDIE, EBRRED )N EESNIED L EEAMICHERZITL., REI
FE_EOHERERUVAIBOAEICIYIOVERIRESROEE | RENFIGEICIEK. ZOMNBET S,
ERELCBEICIE. BONHERERBLDIILESNTINSIE, | CEHRERIIBFBICEZAU T ETL. BUIGEETRET 5,
i JOVERERZROFEARVERIZOVTOEREZEET | DEDFEOAE
BIEESNTINVDIE, - DJOVEODEMRIIVEEL 3EIT1 BRAEINIDELHD,
E-RYLY
JOVEOY TV AWITHEERORETECRATLO—RELT
By,
[ISO MDA MAENHIBEITIE, UIRBEERT 5, £1-.
TEAP 2002 fEL7R—F® AppendixF IZEEEHIN TWS DT AELHELE,
IR T A0V, HAE NSRBI -EHERNBYAEOTLY
HILERERL. L8R T B,
RIG/REERE . BEARBE. HEHAD 02/CO BREDE=F)Y
AR, HEK, BRZREBEDEES T
Bl
TEERDIREICED S HEE L. FEARICIGLI-IIEEZ 15,
BEEH | RAELLTIOVEARAOFEERENT. 5FLLE,

FHADEEH850°CLLETHY., D NEIEFDAET —
ADEGHEEEHENENTINSIE,

f=fZL. B REREIAN1. SRR, =3 BEEA850CKRmEESN
TWBIBRIE. EOERITEITENBAREDRUNET—40LR
THULGRBTHIHEEZA DN EINEHIN,
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BATOERFER (TOVHBEDOFIIZESR)

EVMNA—ILEBEETOMREEIE (MP/NUETVID p531~BR)

JOVFED
YL

BEH R IR R DIIBRENEFBL TSI LE. B A3 %L
TTHAHACE RAREMERB T OSFDOHEICKY., A[RRY
&L,

DEIFR
(HEFEEAN
DiEE
18)

DB Ak, JOVEBZEORB A

Q7O EWIERRDRT ARD X

Q7O EIERER DIREED EH TR

@A RBOIOVEOEREREUVSREHEDBIE FEE)
OEEEEADHIEHE
©7OVERIERRDEEEEEDRET

DR ERERY. BEYMDRITE

H : 7o RO FE &, MP N> BTy 7 K0 AERL

22




WO A AILBITAREREE

23






1. XREOHH

1.1 KEEEXER

1.1.1  R=ERRT X 0PI

(1) RFHEDOHER
AHEDOMBED—>TH DX AITB VT, ITEORFREIC > TREDET AD

PEHE DB RE ML TS, M 2. 1. 11, #1DOGDPHBARLIZbLDTHD, ¥ A1
B1F %5 GDP 1 1970 4R 5 1996 4 F TITFEEIFEMOE 7% LA TRE DM TV 7223,
1997 7T HIZZ A THE ST 7 U7 BEAERICE Y —H D LTno, 2R UEIER U

MLTHEY 2008 F-DV —~<>a vV FTIEFEVY 5%REEOHMEZLE > TV 5,2010
FEICHOREBEAICRES OO, 2011 FEOBKIZ XY F ¥ 477 v —)I[Htdg & F 012 3,462

BAR—=Y L OERBEENB IO, BEREICHEELKITL WD, TFIE. HEOE
S BLIZ [T 72 R RS OS2 & B REE R BIEFHICEE LT b,

300
250

200 /
150 /

100 /\/

50 /

GDP [billion USD (2005)]

H# : World Bank X v /ERk
X 2.1.1 ¥ADGDPH#B

(2) COzfEHEDHER

ZAZBIT D COHEHBEDOHERIIN 2.1.2 17T LB THDH, BFEHEICHHLLT
COHEHIBELEML TWARET AR SN T WD, B Z—RlIcHhb L, & - Bk, pE
% EEO 3 ODOEWMNKREREASE LD TND, AHETHR LTS 7 0 Rk (5
T—. TS ITEBITHEDPKEVEETHY . TR D OA =R X D EIHEMENIL,
Z AT D COLHEHHIRA~DOFHE L L THEETH D,
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300

250 /

200 A///
150 / \~
100

) s
/

CO2 emissions [million tons of CO2]

1973 _

1975 _

1977 _

1979 |

1981 |

1983 |

1985 |

1987 _

1989 _

1991 |

1993 |

1995 _

1997 _

1999 |

2001 _

2003 _

2005

2007

2009

1971 _
2011 _

Hi# : IEA (International Energy Agency)T — % X ¥ 1ER%
X 2.1.2 ZAIZBIT? Co,PeHBEDHER

Other energy
industry own
use, 328

Higf : IEA (International Energy Agency)7 — % X U 1Eik
2.1.3 ZAWCBITDEIZ Z—F]CO,HEHE (2011 4)

(3) BIRMEROHER

BZAZET D COHEHED 3EILL L2 5D 58 Z—I2onT, BRI (RERI)
DIREENEHBZX 2.1.4I12F L DTz, BEENEOK TEHINRRTAFEIZLDHD
THY, ARN2E 2 EDTND,

B, FARERN AEFEEEN AR LFEICBT 27U v REEHfREIX 0.5796
t-CO2/MWh (2010 /%) T&H Y, 2009 4 (0.6034 t-CO2/MWh), 2008 4 (0.6177
t-CO2/MWh) & [l U CE S DOIRIRFBELDOH DRI E VX D, 728, 2012 4L
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BRIZIBUWNTIE, 2010 W & LhER L CRRY A KN OEIENKE < 720 AR KT DOEE D
HLOOHDHZENG 2010 FHMFAFREELV FHMIILES N TVWDLI LD LEEZ BN D,

80 R A o

160

20

100

20

o
1972 1874 187G 1870 1880 198Z 1984 1986 1680 19890 1992 1954 1956 1688 2000 2002 204 2006 2008 200 2012

B Coal* Ll “Hateal gas Hisclaar wHydro = Baotuntsheasta B Gaatharmalisolanwind

F— & i - IEA
K 2.1.4 XA DOEFRHNBEEHEOHE

1.1.2  (ERFBEEBUR
(1) ZA DB FBUERE

A A DR NLF—HIRKIL, BRFEELEHTFRNLF—4 (Ministry of Energy) 73#H34 L
TEY, ZOTFICEZRLF—F2HET 5T 32V X —% - 2%{t)5 (DEDE :
Department of Alternative Energy Development and Efficiency) %D R EE ST
W5,

HZANEBT DT INF—BORDEME L 72> TV D DT 1992 ITHIE SN TE = RV F—
e (2005 FLiE) Th D, [AEFEZ S LI LIZBORIE, =3 VX —{R4e7' 1 7 F A (The
Energy Conservation (ENCON) Program) &FHEEZFM~x Ay v7r 2T A (The
Demand Side Management (DSM) Program) (25017 15,

ENCON O E72H &%, A= 3R OMBERE, &~k LOBARRET XL F—1044%
LA D3R & K ARE, BB L OEAHR S, A R et T T NI E T H D,
MBCEAR 21T 9 DI A S~ O e % &4 & L7 [Conservation Fund] 73 1992
IR S, V7 hr—rliée s B L CE =R B L ORI EHEE =71
7T LROWERTE A SR L TV D

IEMM:1%3$#%1%8$ET®% Bt & 2002 42725 2006 4R F TOE T BREIC
RopEid, BB TIE, =X —HBEE AT TZRERT ., A= 1O EALHE,
IZ\ﬂ/%"*E@@%ﬁ IR DB A = R X RO @R OREER FERARTH D,
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BT, B, B, LEO 3 FHEE I X —2RRIZ 130T r s T LATHERESND
fll, A FEEAE (BEGAT) (X 28 = rEikla LORK LR AFNTWD, IEROE T
PRSI AT, /MRS T ARSI O 3R, =L —MHOELE, =%

NFR=ZNROTNVFRGE, BERA—F =2y 7 (ESCO FE) RENELRNAETH

Do

(2) ZADE-RALE
Z A BUFIE 2011 21, BT (2011-2015) &R (2011-2030) DEZE L)L TOE -

* HHE% [Thailand 20-Year Energy Efficiency Development Plan (2011-2030) ] @ /1 Cifi
E LT, [FRFHETIE, A4 BEO= X —{HE OB & 5% O TR I, 5%
T8 AR FENE ey BAU v U ATk, 2030 4£121E 151,000ktoe &, 20 4EfEC
TRF—HEEEN 21T 2 R TFHIsn TS (K 2.1.5), 4%EESN
% a7 = VX —HE O KICRHET 5720, [FFHETIX 2030 #2381 % HfL GDP ¥
720X —iHEE (EI : Energy Intensity) % 2005 #FEL T 26% K S5 Z &
Flo T X —{HE &L BAU 7 U A & Bl L TR 20% AT S & 5 2 & AR ST,
Wk« PEE - PO ® 7 X —RHOT IR —HIR BRI 2. L6 1R LB THY, &
ik L OEEOEMMAICBIT 2E TR AENRE BT LN TNDE Z LBHN D,

160,000

ACTUAL DATA o
Eeh3

o0 -_
120,000 - 19902010 20102030

Energy Demand  4.4% 3.9%
100,000 - oo 4.5%0 4.2%% Residential
Population 0.9% 0.3%

Commercial 3104

Final Energy Consumption (ktoe)

80,000
60,000 Transport
40,000 -

31,000 41%
20,000 ¥ Industry

1885 2000 2005 2010 2015 2020 2025 2030

Higl : Thailand 20-Year Energy Efficiency Development Plan (2011-2030)
B 2.1.5 ZADTRLVFXF—HEREL
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160,000
150,000 A Residential

/ Commercial
140,000 —

Transportation

130,000 Industry

120,000

110,000

100,000
90,000

80.000 With EE Plan

Final Energy Consumption (ktoe)

70,000 4
60,000

50,000 +—/—"7T———>>——"1—"7-"-"r"""""""""T"T"T"T"T"TT
2011 2015 2020 2025 2030

Higl : Thailand 20-Year Energy Efficiency Development Plan (2011-2030)
B 2.1.6 FADEREE (&7 F—5)

(3) (RRFER

AN DIRRBERIZ DD EHE, 7 A WEZR T A E M (Thailand
Greenhouse Gas Management Organization : TGO) MHY 35, KRFELLE DOEEOHE
HEAIBIES ~OREG L ~—F T 1 7 IREHR T AFRtE % —0L, CDM 7'r ¥
=) NOEKBRAT — I RNV E—DF ¥ RO T 4T 41y T A NEOIEE) & i LT
BY., BRI A ODERNT—R o ~—7 > hOFNLOT72®, T-VER (Thailand
Voluntary Emission Reduction Program) ®BHE%IZHH Y #LA TV 5, T-VER 1%, # A
NI O ER GHG HEHEIEES /1 2385 2 ETHY HARD J-VER Z#ET /L L LT
S A BUFA 2013 4 10 HEVHALLZLDOTH D,

¥, TGO ~Dt 7 U 7 (2014 4F 9 H 19 HFEHi) 12 Liud, T-VER TidE& L T=
L F—EJE GHG x5 L LTEY, LA AL CO2, CHs, NeO D 3FETHDH, Lo
T, AHETHR LT 5 HFC HEOREMHEETIRED 7 v IR TH Y . £ b DA
WA DEHEFIZ L o> THEEEN Co-Benefit LI X LU WERERS DL EF 2D, —F
T, 7B - BT D H R & E S XD A ENRRGE ~DE KL Co-Benefit
ELTOBNORRENERZAONTEY, TOEKTIE, EFLEEROZICEENS T
BHAHD R22FHLRGE LTCEIL - EA X — L6 Z A 12 & 5 TD Co-Benefit IZHE LT
WeHER I D,
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<TGOET U TDORAL >

HiEF 201449 H 19 H 10:00-11:30

%t TGO =ik

[I%Z% TGO : Executive Director Ms. Prasertsuk Chamornmarn
ot TGO Board member Dr. Kitti LImskul

1. JCM 22\ T

® JCM (IZHOWTITRAM L Hazttd Ty, Z A ENORFEZEDS JCM 12 LTI
WOT 4 TRIEERLTND LN BHTH D,

& JCMrEfisnd L Licha, Y%7 ny=7 FTHASNLIHINEZ, Z A EHAICE
DEIICBET 20N HREL RN DD, B, Z2TEFH [l &, K&
ARHNTITERBA R RICE T 2 HI 2 EHR L T D28, Z A ERRFICET 28K TIE
7 AN - EE SISOV ER TOEMNDBRR D,

2. Co-Benefit (22T

® A (BLUENITHHES COPEHHAIED 22 T, iAGREZTDOXIR I A Th S HFC
DOHIER B 7B &b & vvH  HFC HIjE % Co-Benefit & LT X 5% 2 HIZHOWTIE,
Z A OBLR TITFHI U< WiEA 9,

® RXZp¥HE LT, T-VER(Z A HEHIKZ Ly MENIZIB W T HFC B335 & 72 -
TWRWZ ERFETHND (KA AL, COz, CHa, N20 O 3 FlH) .

®  Co-Benefit & L TlE, £z & ZNIC L2 ¥ A ENRFE~OEBICEIRDE D,
T EES ., EOARTREN R SNIIE IR R — Gl i shbd ThAH
I (INFETEHT7RVZEDLREITHTE TN,

3. V77 LU ADEZFIZHONT

® Y ATIL, =HLX—k8ZF¥—DGHG%, 2005 F&X—RX L LT 2020 FIZA20%
HI T 2 2 L2 BIEE LTV 52,

& ZTORRIZIBAUSZ—AZMELTEY ., AIM E7 /L (Asia Pacific Integrated Model)
ICEVEESN TS, REFACHENEHEIICRET 20 TIERL ., fFkoshs
KEE ANVERE L 2> T0D, ZRHLOEENY 77 LV ZADamcE o L&
Zbihd,

2 ] 21X, httpi//ccap.org/assets/Thailand.Limmeechokchai.ThailandsNAMAs.pdf
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1.2 Tu%tE
121 HELLEHRAINS 7T HOTr—

1 FHFEE KOASFEREEOKR N OHE Lz, FEICKT M e LTERIND 7
nrO7n—% FIRT, BETERN O S AmEIE, A—T— Ml (FrlicH
FA=H—) OFEOT, HIETHRE, WIE LB S Wb e fEsns, —
FC, HAEAEICE TN DB OV TIE, S AR W I RBES A 7
VAL NS L VSTV D — AR, il bR T ORI oW T,
EDELNA VT =<7 —IHINTNDEZZDbND, AT+ —< /N7 a—
IEHETH Y, EREICHIET 2 Z L FREECH D, 270 L, AT r—~ AT a—ICA
ST, FE T +—< UV RHHBICMET 5 2 L IEB AT W Enb | FERIICIiTR
[PICHHBEN TS EBZ2 DD, XA OITEM S, EHF RO 7 1 HATK
RIEHEEN TS LFE LT 5,

72712 L, I ORERR R B X AR B [EIY L 72 it 2 G EF I TRAI L T D
LWIFEEL DD, IGEENMSNOFAERSEEZA L TS ATREMNIZH D3, AT r Y
=7 NORETHICHER T2 Z LI TE R oz, £, u—h ek (A—0—) X
WIEDHRFE AT > TV D AREMEDR B D8, HR A= —I1X, WD Y A 7 Wiz i3z o
ARy JIZEBE B2 DT OB ENREZEH LTS,

¥ wE B3t
2046 %
il A—Ph— o>
HEME - T o
Y (R ERBOWNE) | gl \ AxmmLTE | W
1 EADY > WiEEES
- & THTHE A e | IFTH
MM ! S == )
oy POBEL (i | omam
HEERE (& 55 - A W) PYHAHS5— i ; =% i
LIS i }
N »aason i §
W WELTERM 2
| RIEBIE, A THUARES ;
S § == '

—y H280 Lae =P e —>
70— é | 4 e, 3
dd N/ Puany

> 5a0- ;

HEMRLLTOWR BEERRF |
L Ars L Ll | N U (42 21—<nGRN., RRR
el i e 21| Gham ononinEm
% o | EwmEEn s B
A REYIMERLL
b X 10)
SATHAHN 34 fER-HEEE %

b7 U o U L0 VR
K 2.1.7 wiELLTERASRS 7ero7e—K
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1.2.2  BIEHIE

A TETZrATOWTIEE, UTIORT@Y), AEWELRUAEREEDE L THRESH

TEY, ZNLICETHEHGOENAZZ T 52 LC2b, BIZIE, 7 2EST 545
X, AEREED ORISR TITONDMNERDHY | BARDM, ~L— 7 OFIEE, IR
ﬁ&iﬁ@éﬁ?&éo

M EROMEE L LTEH SN 70 TS LHIEE LT, 7 v BIERZ B 5l
L EHE AR T 2R ENR T o b, £lo. ¥ A OBEEMITHEHIRBNZ B
MBIV | FEEHROBEFMNI NG AL, T HROBEFYIT LYE TR S LD,

G TR CRMOME L L THER IS 71 E, RAREFRRES OAFEEH)E (PCD)
DETE T 5 A EWEYS (hazardous substance act B.E.2535) @ F® The Notification of
MOI B.E.2546 List of hazardous substances (2003 4F T 245 MG EFEFEY U A OWE)
DOFT, AR, REE, FHENERI L, £, LT 572D SN 5A1X
TR NPIET D LD F O Notification of MOI on Disposal of Wastes or Unusable
Materials B.E. 2548 (2005)|25%, ~=7 = X NMETEE IND, —F, HHAE e
F OB 0 NIFEDEIHEESND OO, EUCABICAR 5 ERFIH TR, —F
T, UV A 7 NVERFEOREMNEES CUHE INT-%, SN2 5A1%, THED
T’C“ﬁ%%ﬁ% ZHENT 5,

HRAHEHESRIZ OV TR, FiE (BEMEE LB END) NP SN DEEWIT AR
ﬁE{ﬁ@TT”’sfiéﬂ’b BEZE) DALBREAT I G ITE & 7> TV D, — AT, LGHkD
BEEMIZ DWW, LHEEDO T TEHEHIND,

T U A—IEEE, N—E ALK D Competent Authority (FFEEJT) 1 DIW & 72
>THY (PCD L Focal Point), £ kU A—/NiEEEREIZ OV TIE DIW @ Ozone
Protection Unit 238 LT\ 5, 7 v UHHOMEELHE M IZB T 5 FF ATI2 2T, Ozone
Protection Unit (Z%f L CITE Y b U A— R EFHICE S BROBESIIITON D08, KRB
DFATHERIT RS, LHESCHEREDMIEICE S E, DIW © Industrial Waste
Management Bureau 23 H34 & 72 %,
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2. IHROEZEICRIT L EEHRE
2.1 ZEREFAEOME

ZZTlE, N a g irAR@ Bangpoo LEMMAEICSIHIT 5 THO 5 B, Hil - mEHR
DZFNLF—HEEDPRENEZZ ONLEM LGAZHLE U CmBisg S RIUICE T 2
KEERAEZ LM L7, HEICHIZ> T, RAREFZSRDT 7 — FeEfiL (2014
HFE-8H~10H), TORZEERENL, JICM 7r =7 Ml L THREEE 2 B DM
g Z Al U7z, Emfifag oo U CIEREREHE (74— 7 Zb—fi&) 21TV OB
A L7292, @RI, mERE s &, B X OEHRKOMNL e E oM & Iy A
wER L7 (FHZR),

[ AN SR ESE

!

Tor—hRE
& RERFERRS
AEERIKR ) TL—REE. B E

)

1| S
(" e _ s
ERFAE (VA—V RIL—FRE)
RIRIRR. BRI
mEEE - 2
BHENERDER. TOHth y

X 2.2.1 ZEEFAEOWN

22 TUr—MRAE

ERYA S OT 4 — 7 Z—FHEITIENL > T, FERNGIHEDOA 7 V—= T % HAY &
U CHEm L2 5% ~07 o r— FMi&EZ1T 5, &l 2014 4 8 J1 ~10 H O MR E i
L7,

(1) H&EHEHA

ZEH - BRI E LCULFOHEBIZOWTER Lz, EEOMEZEA A —U1
TR R LTZERD,
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<7 o4h—FERAEEBR>
W - EEE
> &R, Migk4 . PrEf, BIEE (e, K4, Eih. FAX, Email)

MR E
> k4. ERESH. FTATERE, Bk, MErE, R, SREAE. ERERE, BT
WS, ENE

W 2= 5 B
> ZEiha, EfsH (ER) ., EEREME (WERE) . REIRE (BRI E)

W SRR E
> WHEFA, A—DT— FE&, 2=v ML REFE, 7o R
> U VUL—XATE |\ 7rUoEHEE HGoar, &)

WMEN, TOMIRILF—FERKR
> A GUORER. RES. BEeTEL)
Z ORI (T A Al AR, HsE S
TRV — 2l D S it A7
B - T OB O HEBITHE RIS
BIHE - ®ET—4 (L kWh)

YV V V V
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ST or—FEAR—=T>

Diay -
Company Mame
Address
Type of Products
Your Mame [ Dept.) [Mame)
Telephone Facsimil=
e-mail
Type of Business O Manufacturing of food and beverage {manufacturing ibem:
O Transport {Refrigerated Warshousing)
O Cthers | )
FactoryBuilding Outline
Orwmership OSelfuse T Tenant O Other
MNumnber of Stonies
Strudure ORC O SRC O Other
Site Arsa i
Construction Area i
Total Floor Area i
Completion Year

Removation Year
Remowvation Content

Drawing DOArchitecture TEledridty DAir-conditioning C5dhennatic Diagram  DOFadility List
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Facility Dutline
Air-
conditoning

Type |_ O Air-cooled Peckaged Air-conditioner

O Central Air-conditioning System

Cperational Situation

Days of Operaion  CMon. OTee. OWed. OThu. OFf. OSat. TSum
Term  Coolimg Heating s
Set Point Cooling Heating
Chiller System (Please fill in the blanks regarding the top & systems in terms of scale.)
Manufactures| § MNumber of Year of Type of
i} Capa
= Moded pacity Units | Installation |Flusrocarbon
O Cenirifugal Chiller
& |0 Screw Chiller
1) The la
(1) The largest | - aheorption Chiller
[ Oty BT kW
O Cenirifugal Chiller
. O Screw Chiller
2) 2nd largest
(2) M98 |0 Abserption Chilles
L1 Oy BT/ kW
O Centrifugal Chiller
O Screw Chiller
3) 3rd langest
(3) Jrdlargest |- o peorption Chiller
O Otheri RT kW
O Cenirifugal Chiller
O Screw Chiller
4 ) 4th langest
(4] s 0O Absorpton Chiller
[0 Oy BT § kW
O Centrifugal Chiller
O Screw Chiller
5) Sth langest
(3) 955t |0 Absorption Chilles
[ Oty BT kW
+*
CFC (1)R-11, (2}R-12, (FIR-113, (4)R-114, (S)R-502
HCFC (6)R-22, (7}R-123, (B)R-141b, (3)R-142b, {10)R-225
HFC (11)R-134a, (12)R-1528, [13)R-32, {14)R-125, {15)R-404A
(16)0ther, (17)No Nuorocarbons used
Syshemns to b-t':J"upqmded
Do you have plans to upgrade your chiller systems? (R im weith (1),02),030,(4) ar{5))
O Yes, we already hawve spedfic planis) of upgradit — |
O Yes, we will make plan{s) of upgrading from nosw— )
O Mo, but we will consider upgrading in the near fi— | pump

O Mo, we will not consider upgrading any chiller system.

RAuorocarbons [Refrigerant)
Hawe you prepared managemsant plan of fluorocarbions?

T O Yes [If yes, plezse pravide us with a copy of the plan)
L O Mo

If you have stored usaed flucrocarbons on-site, please provide us with the
information of type and wolume of flucrocarbons.

Type of flucrocarbons:
Violume of flucrocarbons: kg
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Lighting Control System O Remote Control O Other
Manufacturer
Model Mumber
Remote Control Type
Spedfication OE OHF DOAR

Plumbing System
Water Supply Systemn
r O City Water
O Well Water
O Recyded Water (Rain / Mon-potable Water)
O Industrial Water

O Water Recsiving Tank m
DiGravity Tank m’
L. O Booster Pump System
Hiot Water System

= O Boiler (Gas / Gil / Coal /Other) (Steam / Hot Water)
O Gas Water Heat=r
O Eledric Water Heater

Capadty (M heMcal/h)
Storage m’
Emergy Source
Electricity Contract Type
Contract Demand L4
Service Voltage kW
Gaz Chatural Gas CLPG DOCther (Type : , Calorifc value kealjm3-Myma)
Qil / Coal CKemmpsene O GasGil O Heavwy Oil OCoal OOther
District Heating and Coaoling Ces OiNo
If yes, Annual Service Days Diays
Sarvice Hours ; Pt ;
Operation Hours : ru :
Energy Saving Diagnosis

Hawe you ever implemented energy saving diagnasis in your fadlity?
r C Yes (If yas, please provide us with a copy of the results)

O MNe
Energy Consumption Rato of Major Eguipment {Approxinmate Value)
Ratio
Heat Source % Power Generation
Heat Transport % Heat Source
Electrid Lighting / Bectrical outd % Fu Hot Water / Steam
Motive Power ] Crher
k-]

Ceher R
{Mote) The consurmption ratio (%) is acceptable in the summary of
the designated day or year.
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(FiZ)

Energy Consumption and Ciost
{Mote) If you hawe more than one power contract, please fill in more than one section in response

to each segment

=gory

Eledridty

Yean) Maxirnurm

Purchased| Generated
Powrer Power

Fusd Gil
A-B-C

Kerosene

Natwral Gas

LPG

Watar

Months :E;..a}r

{kWh) {kWh)

ik}

(k)

(kg)

i)

e ]

Jlan.

fFab.

Mar.

fApr.

May

fun.

ful.

fAug.

fSap.

Mo

Total

Annual
| Tzl Cost

Bant

Eushit

flan.

fFab.

Mar.

FApr.

May

#un.

Tl

fAug.

Annual

m
Ee

Eushit

(2) B &R
T v — MY HEIZEIL, Bangpoo LEEFMIISIHIS 2 7 TN/, 2],

T — FREREHIRE W TIE, JCM ey =2 b e L THERMEROMMICIZ TE =

FB LT v UEUL - R — 2l A OMGEREOMEIE 5 2 L& HIE L CTERMHE
HBAER L, L LR, BEICHIZ> TR~ =2 T VEE2BRTLLERH 573
EL T — NEREDEMSEEI DO LR LI 55 G ol F2, =L
X —HEER EIZOWTUE AR 2 D AREER S 2 HEA bEENDL 2 &, 728
DOEMIZ LY | EENZEWTZ g2 b 0T L R TOHBIZOWTHRIEE T E 72 b1
TlEARV, Ko T, 22T 7o — MERNS LT ORRIEIZ W TGl L, JCM
TuYxs & UCTHEREMFOH OB % I LT,
PSR (CRBR L7485 1T e B0,
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<dh SR>

& MEBEREFS T (B ARMPARENEEZILND)

& BB AR X )
® RV L —2A~DELNRDH D

W'3. Siam Compressor NZER>72, ZNHDH 5, WG BEHRORNSCAHT A D FE BTkt

[E&E DI o7 THICTHOWNT, FRMEEZ TRICE LDz, LiofHEFHIBS LTH
LLEZ b5, 4. Thai Nissin Seifun, 6. Sap Anant General Foofs Ltd. 35 &

TAHHMLE A4 1L C,. 4. Thai Nissin Seifun (T-1) I DOWCTEEREL>EELT5 2
L,
H)- L
£ 2.2.1 ZA - THIIHKHT D7 7 — MEROBE
No. S %7 A yIL—zE | A EAREEE HIER
HEE

&8 S.LEEIEZE‘FELTL\E 2007

1 Food Specialize CGREEBLE. J—R ) HCFC(R22) l;;bq\ FFEAICITAR 2008 1,700m2

2 |Inseason Food %ﬁﬁﬁﬁ:%) ?;?34;,1 Rs07a) |+ ETEIEAL 2002 BAE: $9220kW
. 2000
. Het HFC 2EEHY . SHRER

3 Siam Compressor =m . TR = < 2004 72,000m2

(ZERBAITLyY—) |(GEATA) it 2012
3REFEEL TV ==
N e B HCFC e a1 1994 HKREN:1,500kW
4 Thai Nissin Seifun SRAY—RE) (CHETE) ;;7’)\ A (TR 1996 EEE AR 4.332FkWh/ &
2007
) e HFC - N

5 Fusion Beverage B Rk E) (SHETE) 4. BHE 7L 23?8 60,000m2
Sap Anant General ¢ HCFC = . 1997

& |Foofs Ltd. CHIREREIKE) (FHHE7ER) 4 BEREL 1998 24,000m2
B HEG SIRFEITEEILTLVE | 2004

7 |IT Foods Industries | (@AINT&. FFREWM| - LAY, FFRICITAR 2008 50,000m2
I5) (BHETE) &t 2011

AR aYl

2.3 EERE
(1) 7V TR
BREEA X 2 miBh BT 2MBICEI LT, BELArH 5,

a)
b)

c)
d)

e)

I O ERERE O HCFC-22 TH 528, HCFC-22 13 2 72 < 72 5 & W T =
DT, MPEFEEEFRTHZ 2B T\,

H%RA—A—IZHH

MEEDOFEICE L T, 7—213d 5 L, MEITRNLTVWL L5 Th o,

5 DDIEMFED 5 5 4 BIL T5kW TH Y . FARMIC THABEM L CViuE, 24 BERE
BChB, 2L, KHIL 1 EORBEBSE TS,

ZE I3 80 HRREH D,
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T35 2 A%k (8 Wf~20 K, 20 Rp~¥1H 8 IF) T, 24 RFfH#R3E, AMER L HRH
(FEfH] 18 HAREE) 13RI CTH %,

g) 8000 HF[] TIEMMED A — N —h— L& FEhfi (2412 1 ERE),

h) CH-113HEAKGO) ZHE L T, HARIIC 24 FEFLEEE TH 528, (KA IXIEHTW

%, WEMEBET HAIOMHE, BLIORHOEFIHEH STV D,

WM Z AT 55513, B L ENME 28y P CTHESRTH2MLERD D,

BEZDOZA I 7L L TR, XA EASORMMIE LT 2B ChiuXER TX 50

(0% (/AN

k)  HAMOEHEREIL 550,000kWh F££ (2,000THB/kWh) T2, EHathid MEA

TTOU 8y, %% b7 A% 800kVAX2 &, 315kVAX1 B TH 5,

D BMREMNa T It S 2 <, CFC- 12 Mk T2 b0 b H 5,

i P r;i

T
L B

e R S T T
]

i —
-

LI RE AR N R L IR AR >
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BRG] 2 7 e

ZE R A M (R AR ZE 5 == A (B )

JERER DI 2 FRLlord, BFEOEMEIIAIRIERRTH S

i R ==
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3.  PAEMRICKIT HE BT KRE
3.1 FHEDOHE

H A OPGEMICEET B AL LT, 2V =2 XA T OF =R LF—{kIC
L2 ZEHEZ LYy PRI ORSEAGEA (CFRk 24 5, NEDO#iE) 236 53, [FHA
DRIBREEF (A4 77 IV —~v—1F) (T2) [ZBWTIE, ] CMEMHEM & L CHAEF
FEFMICEHLEZAL TS Z L, £, AoRICBE L T LB ERAE T EDMRE A
LTWbZEnb, ALlixs L TRRMEDOHG LT 5,

AREFEIL, G GEERRICBWTTIEICHBAERY 3 —7—RX) [ZBIT5miEE7m
ORI - BFEIZERZ LTS 2 b, BIMARRHELZERT L2 L LT5, /.
%A « 75 Y —=<—hZ Central Retail Corporation Limited (EL'F : CRC) & &K
Ziing LCHRY (20124 9 7). HIEFHEISORTIESRIEA 2012 AR NS Z(ELTVD
ZEbED, BIRENSLEL RS,

HzANEDD SRE FEEE

T BEBR - S A F7E ) =7 —ECRO
E- RS ol EOEFEMIC LS EES
EIEAEN | &

SMAEA1 % EBIF(CHAT. SRS a—r —ALLHITL %
70 ORI - BR85S iR 5

T—4H# : NEDO, THERIBBRALXIREITE R SR HE Y A EEH - X bt EREEICBIT 5
I = AR RNT - oSk e Y e 7 N ORGPk 24 R
2.3.1 aVbE=x VAR PMTIIRBITERINAVF—HEEEGRL I OERFEONE ST

3.2 FEMR

(1) JEEE OB

77 2 —~— NMESIL, 2014 F 7 AIZBWTH A ENIZ 1,113 JE4RHIELTRBY ., £
D D HHY 800 JEEHEN N AV THTNBLIRZOEBICH L EE2 6D, K 2.3.212, &
0FDOHA « 77 I —~— MNEMEHERZ R U, FROTFEICBW TR O MO
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7.1.2 GHG HIEE
7.1.1 TR LIcEdfi2 & L2, B X BREOFEMMOWEEE ) % TiLoRD K 5 ITHER
L7,
K 2.7.2 BAXERBEOEIHEICES HHA

HEGH ENRE 2=y R HEEN | AWSE TEdRRr ERIEE
BB W &7
kW °C B =r 4 kW = h kWh

Room 80 -30°C 4 36.7 0.80 8,760 1,028,774
A

Room 60 -30°C 3 36.7 0.80 8,760 771,581
B

Room 60 -30°C 3 36.7 0.80 8,760 771,581
C

Room 40 -25°C 2 27.3 0.80 8,760 382,637
D

Room 20 +5C 1 9.9 0.80 8,760 69,379
E

Room 20 +5C 1 9.9 0.80 8,760 69,379
F

Room 40 -25°C 2 27.3 0.80 8,760 382,637
G

Room 40 -25°C 2 27.3 0.80 8,760 382,637
H

Room 20 +5C 1 9.9 0.80 8,760 69,379
I

Room 20 +5C 1 9.9 0.80 8,760 69,379
J

EREEREH O 3,997,363

ERERITK LT FED Y AT DAHEN 15%% > T\ D & LIESEEITFER O =1L ¥ —EiR
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LT F T —OEEMAEEE 1535 &, CO2 EHEHIE O & A% 2h 5% 22,600
MACO/4E (=110 | 5,/ 324tCOs2 M 4ESL 15 4F) LHH SN D,
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a——R 1 1
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=1 1,009,600 823,200
HEHR 2,400
=% |25k 84,000
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2.7.5 Fuv=r MEBEHRE (T—2)

7.2.2 CO:zHIBE
(1) CO:zHIE =
ZIZTIE T OEEEWCESIYS 720 O CO JEHHIME 2 R 5,

<HE ORI >

O JEEY 7= OFESIHE E% 100,000kWh, & 3%

@ HBEENED OIS T5%0, ZZH - mik - MATHEA NS L35

@ ZEFH - WK - RO 3 HAE = XEARICER T 5 Z LIk V| 35% D E ST EHIEN RiA
Fhd, JEHEERTIE, 75% X 35%=26%DHIK L 725,

@ 7V v KEHD COPEHFEHNLE 0.55t-CO2/MWh &35, Ziuid, 2010 0% A B
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L7z,
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C mEm x4 || )
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[ sa—r—z x 2 | [X| = 200 +3EES0
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WA, F03, RBRETHGET D EE A E T D m O
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HRIIMOPEXEHA THICBW THIASEHIN TV D2 DO THY , Bl LTEEND T
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3.1.3 <=L —yTIZBITBE7 #—5lCo,HeHE (2011 4F)

Otherenergy
industry own
use
9%

(3) BIRMEROHER

~ L= TIZBIT S CO gt ED i< 2 hd 2E 7 #—IlzonT, BRI (K
B OREEHEHEZX 3. 1.412F LDz, 2000 42 A F TIIREBEHEOKN 7 EIN
KRB AFEIZLLDHEDOTH TN, I > TARDEIENEZHEICKE < o T D,
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ARKIDOBENERENZE 7> T, ~bL—ITICBITFA7Y v RESH CO BRI T
FEIZHEIMEICH U, 2012 FDO~ L— 7 BIEBIT HHEIX 0.7tCO2/MWh % # % % /K
LlpoTWnS (F 3.1.1),

120

TWh

1972 1974 1576 157H 1680 15682 1684 1986 19EE 1900 192 1984 1966 1688 2000 2002 A004 2006 JO0E OO0 04T

®Coal® [ Inl] o Nabomal gas Mudear u iy o Bvtusistansie B Geofermalisotanvwend
7 —Z i TEA
B 3.1.4 ~L—VT7EFRINBREENEROHED

#£ 311 ~b—yT7IZRBITBZY v FEEHAE (t-C02/MWh)

Hhigk 20124 20114 20104 20094 20084 20074 20064 20054
TL—LTHE 0.713 0.689 0.657 0.626 0.603 0.611 0.613 0.592
v379 0.878 0.868 0.85 0.877 0.813 0.863 0.959 0.966
HN 0578 0.547 0.591 0.623 0.705 0.828 0.818 0.590

il - IGES, 77V v PR —FE %

1.1.2  {RRFBEHBUR

(1) BREZBUR OMEZE

~ L— VT OEKER e 3 DOFEEN, BFHIR A XA, RIRT L, R—AHWTH 5,
FIUC L B AKREBEBEZUL L2225 8. ASEAN OESA L LT 1960 01 7 & F i
FNCHNE ZIFONA T T3 2R LTz, 2T HT- - T 1974 FITHIE SN DR, BBk

(Environmental Quality Act 1974) Toh -7z,

~ L— 7 T 2002 £, B - Bl - BREEE XA TOBRFEFIENI [Hrg T RE /2 8 |
ZHIETE Z 2 HAAA VT EFEREBGR (NPE) 2% £ L=, £® NPE © HIIZLL F O
D Ths,
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1) BUES L UARD IO 70l TFRT, RAC, RN CARR R 05,

2) MM L SR RO L L BROREL R0 D 50 SHIERBNT 5
T TRHET S,

3)  FREEFTREZRAETERER L B 22U IED W HT ) & AR B % AT 5,

Flo, LU TIZBTAEFE VUL TOMSRFRFE L, 2020 4 F TSR - BUA -
Fhax K - DL Uk o TREEEOMBA Y Z B4 B2 3 > 2020 (Vision 2020) &
5AET LI~/ R OREHEARET H~ L — 7 EHE (Malaysia Plan) %88+ &
LTCW5, 1976~1980 Fa kGt & L7-8 3 IR~ L— 7 Hl Tk, ¥ THJE & BBk A
DOWNENE K S, UBEOFHBE TR ICZONEEREIE TN D, BREROE 10 KE
i (2011~2015) TiX, BAEFMRERZRLX—~OFRERE, =L —HHOBFELIC X
HE TR, EREEDEROWE, FARRAE, RRUGYSE ST 721G PR EIR O 5
DD HDOWNT, BB RATADOHEHAN T v 77 5% 6 EF A2 ERKVIAENT,

(2) {RRFBEEBUR

B s AR LX—BORIZE L TIE, 200944 AIZH Y7 - IV 7 HHEPBET S LR
IV — o 7 U — il - KEJRE  (Ministry of Energy, Green Technology and Water
Malaysia) Z % 2 L, [A4E 7 HIZEZE 7V — AT BOK (National Green Technology Policy)
ZRE LT, ZOBURTIE, =R F— I HROMEBAEE O BFEMRE. 7V — o HilpEE
DORRER L OESRE~OFHME, 7V — HANBERUGED 72 O H i _Eis L O
HBEG ) DAk, Fifee v REZRBIFE ORELR &ORPRIARD T DBRER A, 7Y — U HIF DK
Ft J ERIARHER 5 SOHIEE LTREL TWD, £ L CBUFIE 2010 1 A2/ Y —v
HA & A % — 2 (Green Technology Financing Scheme) %#3@E L. 7'V —HifFofit
Fa AT O EFEITITIHRAK 5000 T Y ¥y b (R 164), 727U —HifizfHT 502
([ZI3HR 1000 B Y %y b (KR 104F) OESFEMEZT->TnD, £, BHIHEER
EBOLER TV — CHEHIRERES BRI S, BURDET L 7Y — U HANICET 5 2 ofth
DFEIHIZOWTHE LADN D,

Fo. BFEZ U —UEMTEIGICR0 5 7Y — U &1, THIREREE & RIREIRZ R (7
DD &, AFOIEENC X 2 584 R/NRICH 2 - B89 285, #aE, B O
VAT LD EIGH] EERIS, 2O - VBRI T OERERRE-T &L L
TW5,

1) BEOSbE RE/NRIZIZ 5,

2) WENET AP HEEZEa 20 LIRS IZ 5,

3) BEIMEHATE, HOLPAHEREOEED-OICERENTLY FERERZHRT 5,

4) TRF— & RIRNEPROF M Z iR T 2,

5) AR EIROFIHZRET 5,
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7Y — o HR OB AFEFE LT, BUFisk [Pusat Tenaga Malaysia (v L —3 7 « =
HNF— B Z—) ] ~DXy MEREAFHNEANR DD, FE/IEL, 2007 FITZ L L
bDOTHLN, W—Rr=a— b IFNVELT 4 7L LTHERDEVEFEL Y 20~30%
DEMA A RN TERRLIZODTH D, HRYIOI—R =2 — T LELELFD
518,

H i : Clean Energy Action Project 7 =7 %A k
B 3.1.5 Pusat Tenaga Malaysia Zero Energy Office Building (PTM ZEO)

(3) WA R/ F—BUR

FAMRET AL —ICB LT, Zx X — « 7 U — il - KEJRA L 2001 412/ R
BAEWRET AN =T 07 T L2 RE L, R7 07T MK 0, N A~ ZAFEO/EN
BT RAXF—Z2 & & Lz 1I0MW F&LL N OREFNEHHEHE~TEET D Z & B ATREIZ
Mpolz, ETHAERRRT I —OFRBORE LT 2010 4F 4 A EEAMR B E (Feed
in tariff) %3 A L, TNB (Tenaga Nasional Berhad) , SESB (Sabah Electricity Sdn Bhd)
HORRET I ZITA T DE3ICK LT, Fiftilie = r /L X —BA%E/T (Sustainable Energy
Development Authority, EDA) OEGEZ T 7B N FEITBENNA T~ R « SAF T
A« INEREIKT) + KBBYEIC K0 38 L2 2 B EM CE WIS 2 & 2 /BT T,

BOfix, EFEBEEMRT RV —BIR - 77 3 77 (National Renewable Energy
Policy and Action Plan) ®OH T, 09 FIZHEED 1%AM 218 X 720> o FFE R BE= %L
F—DHFRE, 15 FFE TIT 5.5%, 20 412 11%, 30 FIT1T 17%I25 & BT 2 A RE L
TWS, ZORIEDFATOID, TR F—« 7 U —Fily - KEFE DO L 72> TH
fEATRE = R L X — PSR K » THEE SN D AR XV X — e 2T 25 TET
HD,

13

http://www.cleanenergyactionproject.com/CleanEnergyActionProject/CS.Pusat Tenaga Malaysia Zero
Energy Office Building Zero Net Energy Building Case Study.html
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12 7 g
121 HELLEHASNS 7T rOT7r—
1FEAFEEMOSEEFEOBRENOIE L, RAEICBT G LTSNS 71
YO r—% NIRRT, RETE, WEBRIIAEWEICHEE STV, BEEIZKR
[P T 5 2 L3t ibSh T g, BE TR B RAET D HE AM BT DD T,
A—=H— FRIZHRA—=T—) OEEO T, SMBOBIEMZR BV TEFELE STV
D, BWVEFAELH I TWD LIBEIND, —FH T, HEAEERICE ENHmEco
Wi, BRI B W TIIREER A T F o 2 ¥ - MMIck v BH I TWS Y
—ANZ, —ED A T F U AEFIREI LT B A LI LT 03, il i
BHAOBEAEED, FOENA Ly T r—< AR T7a—lHnNTWbEE2 N, XA
ERERIZ, AT —~< A7 a—3EHETHY . EREICHETLIZ EFRETCH D, -
L, AT+ —<NRT7a—C AoTmIEN, BE T +—~ /L7 hiiBciEs 5 2 &
BRI W END, BREMIIERKFICHBEN TS EEX BN,

v At
TOLE IRRSR o
lﬁ’l }_”_ ?nya)‘b‘%;:r’ i )
{0} AR R =
WA {RNREDE &) HEDXRD D it
B »2rezox by (T
M- EIRCER ]/ A
HEM 1 : :
T8 W IE 1L : BER
HERRS (RHWE-REY) YHAH5— E > 5S x
":ia E“"""“""" LR LT i p——
N »x@B0n L. BR._ L
o« mELTEM A e | 2T a
.:'..:--".... ———————— m
REE. AVTFoARES "' \ i
,I N~ o
3 HAROD LM | RS = ,l
- = & | pEE
—> RO ST oRBuLCS N/ . Tmany
AU ANBE, GRS ] I
HBDOKED~D : T T
BB E. AMABBE ORI [t oo PR
ELTHM >1 oM, OISR SR,
~ 4 EREMETIMELLL,
WmERO
SATHAIN £E S -HsEE 1%

HEL b7 U RS 0 e
X 3.1.6 wmiEE LTHEASh 2 7nEoou—K

1.2.2  BEEfIE

A LFRRIC, 7 v BEEI L T v 2 ] D R M OV e p s
Hl D H T EN D,
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YLy T T, T BIEAERE L LTHEESR TRV, 71 DORKT~O
HcHi Environmental Quality (Refrigerant Management) Regulations 1999 (i A | {H%2 .
A, BB 2 E) Ik vk shTnd, BEDHT, FiEOx4E CFC DA T,
T =R 7 =0 b OPHICET O RH &> T D, 20164 7 ADNEfTa2 s L
TWAHHETTIE, HCFC IZBT 2 HE (BifElX CFC DA% %5 . K OMEEIZRE T 5 8iE
(EHGE A7 v o 7] ST fisg T 2B 2 TETH D, MM OFF I
WTIE, B MU A—ABEENS T v 7 OB T 2B 22T 2 L ShTnD,

< L —3 7 Tl i H % 2% (E-waste) X Environmental Quality (Scheduled Wastes)
Regulations, 2005 (2 L » THREHEHEY (SW110) IZHHEE S, SW110 DT A & A &
OHEENNITHZ L LTRSS TS, KoT, A7y hoXRERLENE
% E-waste |3 SW110 DT A L A2 [T KBS WS BERDH D FRERICOVTH
E-waste H{&IX DOE OFFE £ 725, L LRN G, FEERDOBEEY ORI, MFEIZ-DUT
IZ. MHLG OFE Th V. E-waste (2D CTIXENHFESEIZ OV T, DOE & MHLG Ty
NEEDTNDLEZATH S,

95



2. B oF| HEBRHE
2.1 HEHE

< L= TR DA RO A EEREIC OV TIE, ¥ a m— Lo pE¥E
Mgk B L Okt LCEM L, #EICHI->TiE, v L —3 7 LRKRY (UTM :
UNIVERSITI TEKNOLOGI MALAYSIA) O /10 & TS MR 2MEAL ©y 7T
v 7L, EALHEERICKR L CEHERTOT o — M& A2 £ L7z (201447 H~8 H), £D
EEFERND, JCM T u Y= Mgl LTHE L E 2 LD EMIER 2 i Uiz, el
faRiset UCIRERRHE (Vv —27 20— 21TVRMOBNAFHE L7292 T, &
FRDL, W BEFEEE & &, B L OE NN OIS /e E O & By &% £ Lz (FHEBHR),

(U TME )

!

7 v/r— b (U TME D)
SR RA AR
/

( SRR D

MBERIRDL Y 7 L— A5, 72 &
FERERA (V4 — 27 AL—i4D)
AR,
TR - B

B ERDEH, DM
KT HRA v PEEEICBWTU TMW 7

/

J

X 3.2.1 ZEEHFEOHN (vL—T7T)

2.2 T rh— AT

BB A SO F—7 AN—FHEIZINL > T, WESRIEH DAY V—= T 2 H L
LCEHEM L7 THE~DOT 7 — MNAEZITO ., WEIX 2014 4 7 A~8 H OHIRIZEN i L
7=,
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(1) F&EA

223 - MEEBR A L E LT TFTOHEAICOWTER Lz, HEIXZAICBITH7 v
F—FMRELFRETH DD, v~ L — T TR 3 v B 7 E— R EEBHAEY S
MEIZEENDZ e, THICH L AL TEELE) 2505 —F T, ¥EHEYTIX
MR /5L LTS,

<7 o4h—FERAEER>
WEsE - EEE
> A& B, Migk4 . PrEf, BIEE (e, K4, Eih. FAX, Email)

W e =
> JEkd . EEME . PTATERE. BEEL MG, RO, @SmAaE, R, % T
L OUEREE, AR

W ZEER R
> ZE A EERR (BER) ., EERHE (WE/%E) . REiiE (nkE/1E5E)

W SRR E
> WHEFA, A—D— FE&, 2=v ML REFE, 7o U
> U7 VL—RATPE |\ 7rUoEHEE HGoar, &)

BEH. TOMIRIILF—FERRKR
> BT RN, 2KES . HEEE)
Z OMABERRIL (B A, Al AR, HkEIES)
TRV F — 2 D FE A HE
BT+ F OMBREL D ISR E B EI A
BINHEE - BET—4 (A Z & kWh)

YV V V V

(2) FHAERR

Va R — AT A EBHEY (KT v, bR, v a vy B TE—L) B
ETHTR LT, MBS AROUCEE T 57 v — A L7/, 18 fEak s b EZ&
BTz, M), T — MEERFICEW TR, JCM ey b E L THLE RN O
HIZIZ TE =B LN T 1 B - BEA F — Al HORGEREDOME 75 2 L2 H
& LCHEMEBZER LI, Ll s, BIEICH > TR~ =27 VEEZZRT
DBINDDIRE T — FEN—EDEMEIS ZEI b D LR b I 52GRhoTo 2 L
£, TRV —HERR SOV T AR NS 2 /RS HSHE bE Eh
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HZ e, REOHBIZED, BIEWZEWREEN DL LR TOEBIZOW TEHRIL
LTEDITTIERY, LoT, TIZTHE, 77— MERDP B LT OFEIZ OV THER
R L, JCM 7Y =7 b & L CHEREHOMME O R % FhE LT,

PSR (B L7485 1T e B0,

<SR >

& MIEREEN T (EBZARHPREINEZZIOND)
& BB E WV

® R T L —A~ORBELRD D

& ATl NOERICKHT HEEERLNH D

[FIE DI 572 13U O TR L TRICE & DTz, LRROMEHEMFICES LTHE
LEZONDMRIILLTO LB, T2 TR, Zb 3 sk EREFHAED R & L TEE
L7z,

3 HOSPITAL SULTAN ISMAIL JOHOR BAHRU (M-1) (J&B%)

6 SKUDAI PARADE (M-2) (va v Er7E—/L)

9 Pejabat Harta Bina, 33 X0 10 Pejabat Harta Bina (M-3) (K%%)
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# 3.21 wL—ITRBITATVr— MEROHE

No. e wnms i yL—zatm | FAE | FRERELE RUSTIER
1 |New York Hotel, Johor Bahru RTIL HCFC(R22) 1. BRIt EHY 2000 *not provided RE%: 27

2 |grystal Grown Hotel, Johor ez, HCFG (R22) 2‘?%3?25&%%“‘ 1989 *not provided | WE%E: 16

3 jgﬁggg;:s:]m” ISMALL bk HFC (R-134a) 4. FHEIZEL 2002 22,503,120 FE%5:10

4 :igﬁggg;:sﬁmnm AMINAH - g HFC (R-134a) —HEEHY 2012 *not provided gigﬁ;zsemsmz
5 |HOSPITAL KULAI fahk HFC(R-134a) 25tEHY. SHRERKIE 1999 *not provided sk 2

6 |SKUDAI PARADE ;E'_’}f’a HFC (R-134a) 25tEHY. SHEKIL 1988 4,594,594 %6

7 |CITY SQUARE f_’}f’7 HCFC (R22) 4. FHEIFL 1998 5,578,148 FE%5: 36

8 |PLAZA ANGSANA MALL f_’}f’7 HFC (R-134a) 1. BAMEESHY 1996 13,221,294 gﬁgﬁ:gz,gosmz
9 |Pejabat Harta Bina K HCFG (R22) 1 BRIEEHY p:;’\’li";d 2,868,639 *not provided

10 |Pejabat Harta Bina K HFC(R-134a) 1. BB EHY 2012 2,170,189 M4k 5

il EQSIFIC OLEOGHEMICALS SDN. (Ié%%%ﬁi) HCFC (R22) ;\ﬁgg;gl&;{;&u 2005 *not provided Be: 10

12 [RICH ONE FOOD SDN BHD (Ié%.%gglﬁi) *not provided 23tEHY . SHREMKLE 2014 *not provided %k 2
v e RN LT g+t FCLCRUE BEEECE Y

2.3 FEEEHE
2.3.1 EHERERE (M-1)
(1) eT7 VU 7fER

a) AALVENLT 4 7IL2004 FEITET.LIZLDTH D,

b) AALENLT 4 U TIIE B EOFT T —, 114 5D AHU, 100 7 FCU 235% &
ENTW5,

) FTT—DAUTFUAFA AT ATEELTND,

d) AUTFURIT 7T o EFH, ERERE, S AT 0 DVEBEDOHMIC
FITND,

e) BHXYV71ECLTHY FZRENL2,704kW TH 5, #EEEH1T 0.865RM/kWh,
7~ RHAfiIX 30.3RM/KW Tdh 5,

) FI—OEEANAY X 2HEOF T —% 2 fMEREE L 28I lce—T —
va VBB ERL TV D, 1 BIERBELES 65 T 14 (15#) 13E
HHPTHD,

g FI—IXFHALTF U AZERL WD,

h) LPGIEFEIIARA T—CHEHALTEY, BHEAICHLEM LTS,
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1)
)

k)
D

WEITBHANTRE L TWD, (Ryr—ryxz7arfe L)

BAS (Building Automation System) 73a%E S TVWH A, F 7 — RO HH 2 T
TN, HEHLTWRY, F7—B XN AHU OEEIIFHE TIT2 > T D,
A—=N—FvatA¥— 27 N vt ThH5H, Bl ETAHUOE=4Y
ZI3TE D, BEIHIEH G 2 — L TIETETWHDOT, B ¥ —2EE) bkl
17722 TV RUY,

F T — ORBEIT AR 600L/5E D FH AT/ > T\ D,
FIT—=D1IRRTFA N =F72 L, 2B T1EA 3= F il 21772 > T

Do

#3.2.2 HRBIEBAHEEE (2011 5£~2014 4F)

HAZ - kWh
2011 4 2012 4 2013 ¢ 2014 ¢

14 2,021,440.00 1,646,280.00 1,937,346.00 1,888,502.00
2 H 2,003,173.00 1,680,494.00 1,883,640.00
3 A 1,763,405.00 1,498,839.00 1,727,546.00 1,697,300.00
4 A 1,998,615.00 1,545,315.00 1,914,904.00 1,971,839.00
5H 1,979,890.00 1,615,122.00 1,861,938.00 1,798,083.00
6 H 1,826,349.00 1,938,254.00 1,927,963.00 1,649,694.00
7H 1,681,932.00 1,948,900.00 1,853,901.00 1,608,821.00
8 H 1,758,070.00 1,948,148.00 1,923,617.00 1,055,967.00
9A 1,685,173.00 1,916,477.00 1,888,708.00 1,097,231.00
10 H 1,632,239.00 1,818,227.00 1,846,897.00

11 H 1,696,608.00 1,893,123.00 1,916,128.00

12 H 1,593,509.00 1,828,892.00

) 1,803,366.92 1,768,107.18 1,875,258.18 1,627,897.44

100




Electricity Usage
2,500,000.00
kWh
2,000,000.00
1,500,000.00 ——2011
-=-2012
1,000,000.00 -—2013
—-2014
500,000.00
0.00
Jan Feb Mar Apr May Jun J%I Aug Sep Occt Nov Dec
Months

3.2.2 HARIBEHMHEBREOLE) (2011 ££~2014 4E)

F7— F T =k
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FF—a hr—)L %)L

W THA =4
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T

L

Z kv 7 AEBE(R-134a)

BAS i (77 —#¥f)

BAS i (1F)

BAS i (AHU 7 v )
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AHU = > b o — L% AHU ] DDC

(2)

2.3.2
(1)
a)

b)

c)

d)

e)
f)

g)

AT A

UHEMTIES BEOF 7 —IFBEIA Xy 7O L) IZBbhbs-d, FoBW\Tix
FAEEEZ 36 (9B 1B K FXTsbnslL, 360OR—T— 3 &
HRZET L2 ENEELNEE XD,

b7 U 7T 600L/6 2 HEE I THRIET 5 L0 ) DITEF OEA TIEE A b
eWeh, U — 7 ORWAE EREICHERET 2 0ERH D,

BASIZEHL TiX, ARIZHEBICEFHTLHOE L, T —ROBHEREEZE=4
Vo7 TcEn L5, FEREBMNTLIZENREELNEE XD,

FasEMmRR (M-2)
7 TR

UM DOZEFA O T 7 —1F 1988 A D% T LISEHHT S TUVRUY,
York 18 720TR R-134a 4 G E SN TV 5,
B/ ORKIEREIL C1 TH Y, 0.32RM/kWh DO HAfi T %, FELEIT 150kRM/H TH
ST, AiirmmMm%W@%ﬁﬂA&@ofwé

2T 7 — OMEERTEF L 1 REEETH D, 4 BRBEITBREIC A LN D 2, 44,
g5 LTV/T/X%TTwﬂ+ﬁénfmttwf%@ EELLTUILYT v
xw—%#%ﬁéﬂrw%&&?&éo
ZEA T T —1Z 3 MmO —F — g ViR EZ £ L TV 5,
HAF T —DA LT F o A THAEKBL TNV D,
2SR T T — OEEERE TR 11 DA% 10 E TTH 5,
FAEY HOZLERAT 7 —OWmHAKEREE X 35°C—32CTH Y, H/AKERIREIX
5C—11CTh -1z,

\

3
:L;El
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h) 2 &kHAKARY 7% 45kW (ECON SAVE %) 231 H &, 110kW (SPB1~3 %)
D3BETHY, MNADORFHSFK 1 BEETHD, 1IRMAKR T FEAIRL T
o,

i) WHKKE 71X 718kW OF 1 HiEETH D,

D RHESIT kW OF— & —28 5 RS, A AR 2 AR TH D,

Y N WHEIAKR T

¥ 7 — M (850A, 390V, ¢=0.98) FT7—=RA T Rk
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(2)

AT A

LR TIL 4 BOF T —IHBRIASy 7 0 L5 IS ), HRICE TR
RE 25 (55 1 BT TETH 0L L. 2 Bou—7— 2 EEEERTS
SUREELOEERD, BARRER 26 FERBLTODID, HEOBFHLREZD

nasz

D, FI—EEmIRITHIETHOLNIBELRERT Yy VIENED EE

2B R D,

2.3.3
(1)
a)
b)
c)
d)

e)

f)

g)

h)

R¥ (M-3)

7Y TR

MEEEOF 7 — 2t Fik Lz, ©iX HCFC-134a TH 5, TV a2 —/LFTF7—D
B TH D,

CICT OHiiX iz 2WTCIETF 7 — D HYGEHH A HEA TND DT, SEIOFHEEEND
(454 N N

Sultan Iskandar Hall GE#EFr, DSIHH) 1% 500 AFREZINATX HHisx Th 5,
ARl OFIE R GE DSI R & Cl16 B &35,

DSI DT 77— York fH#THY | YHIX 1 H (AME 100%) EiITh o7, 1
ARIEERE T 12°C—>174C T, MAKIEEIREIL 31.9C—274CTh o7,

Cl6 DT 7 —iZ York L TH Y . B HIZ1H (AWE57%) EIRTH-T2, W
ARIFRIREE T 12.2°C—15.5C T, MAVKIERIREIT 32.1C—29.4CTh -7z,
C16 D F 7 — D IEGAR X 5 B/, A1 7 HF 30 70~ F1% 4 30 3£ TTH D,
ST, EBRIFEEE TH Y | FIERHIR Y 2 — VEBREIC L W FIE
N5,

mﬁﬁw%ﬁ—ﬂxmcnﬁ%ﬂﬂmom3~%@énfﬁw W HIES1HY 300TR
M5 240TR K F LTV 5, FHaxilid 50TRX5 DEY 22— /L F 7 — %5l LTV
Al

EV2—VTFT— F 7 —(DSI 1)
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AEIK A > 7 (DSI #H)

HHEIKFE > 7 (C16 )

Bk AR 7 (C16 1)

MmHEE(C16 1)

107




(2) FHARTH
BLSTEODOEYTIZABOT T —DBEH L TN D720, BB W CIXRIF EHEEL 4
B (ObL2ETHE FhTrbol L, 2680 —T—va ViEREPEMTHENLEE
LWEB XD, e ERAYOFEEZRE L CWE72H, HYEORELIEREZ HND
ZENL, FI—EEDRET LI L THONLIEBEZXRT Iy /MEImnbDEER L
25,
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3.  Turojf@ - BT 5HE
3.1 7w EHEOEIZEET 5K

i AR OB « MBZ SOV T, v L —3 7 T E-waste 0§52 L DTE 5
SW110 54 B 22 HTHEHKIZ, IVTA B AEEFE L=y L4 ZEHED 2
FIEFET D, 7T A & A¥EH X E-waste O, RIS, SBORILE TIT,
IN—=U VT A v AR - RN OB EATO, BONTENE T VT A v AEE
IR A BFE T D MEN D D, EMENDIRWR EOBEANL, O LVTA A
FIZOWTIIHEREL L CUI =2 v VT4 B U AEF LR FEEITTo 0 DIEELD
Do INTA VU AELT, HOREITAATE CUE L TWDA, TOEFHFEL T
LA HE RRIToND, £l AliEET IT A  EICHRE L TWLEERES, A
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5.1.2 GHG HIBE
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# 3.5.2 GHGHIIEEMDFE (JCM_ID_AM002_Ver. 01.0] &)

5.2 PEEMR
HEHE

5.2.1

Item Unit HIS
Capacity USRt 700
kw 2461
Chilled water In Temp. degC 10.5
Chilled water Out Temp. |degC 5.5
Chilled water Flow L/Min 7056
Cooling water In Temp.  |degC 30.56
Cooling water Out Temp. |degC 35.67
Cooling water Flow L/Min
Reference kW kW 433
IKW/Rt 0.619
COP 5.94
Replace ment kW kw 382
IKW/Rt 0.546
GHG Emission
(Reference) tCO2/Year 169.6
Note
Operating Hours hrs/day 24
Load Rate % 70%
Operating days days/Year 365
Gread Factor tCO2/MWh 0.54
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- FIAE
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- SFR RS
D27l w2t L2 ERCO2HE 2 : 280t-CO2/E (25)
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# 3.5.4 GHGHIIEEMDFE ([JCM_ID_AM002_Ver. 01.0] ZZHR)

Item Unit SP
Capacity USRt 720
kw 2532
Chilled water In Temp. degC 12.22
Chilled water Out Temp. |degC 6.67
Chilled water Flow L/Min 6538
Cooling water In Temp. |degC 30.56
Cooling water Out Temp. [degC 35.67
Cooling water Flow L/Min
Reference kW kW 446
IKW/Rt 0.619
COP 5.94
Replace ment kW kw 401
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IKW/Rt 0.557
GHG
Emission(Reference) 1co2/vear 1406
Note
Operating Hours hrs/day 20
Load Rate % 80%
Operating days days/Year 365
Gread Factor tCO2/MWh 0.54
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H iF 201542 /1 5 0 (K) 8:30-13:00
AT Thistle Johor Bahru
s Johor State Health and Environment Committee : YB Datuk Haji Ayub
(=1L — bin Rahmat. 24
7)) Department of Environment : Puan Aminah binti Ali, Assistant Director,
Ozone Protection Section
Texcarrier Industries Sdn. Bhd. : Ms Elaine Leung, ftfh 54
YTL Corporation Berhad : En. Fairuzmarija Bin Merikan, Senior
Manager for Process Engineering
Skudai Parade Shopping Complex : En. Refee Lubong, M&E Executive
Mondelez International Sdn. Bhd. : En. Ahmad Fathi Bin Abd Malik,
Maintenance Executive, fifl 14
Malaysian Air-Conditioning & Refrigeration Association : Mr Beh Hock
Heng, 2nd Vice President, i 14
UTM Building Property Office : Engr. Imanurezeki Hj Mohamad,
Mechanical Engineer, i 2 4
UTM Waste Recovery Research Group : Dr Fadhil, Dr Shazwin, fil 8 4
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1. Introductory briefing on

the project

Assoc. Prof. Ir. Dr. Mohd.
Fadhil Md. Din
Research Coordinator, Waste

Recovery Research Group

UTM OHFFENE, A7 1Y =
7 N ONE, MEFIEFICO
VT

2. Trends on Refrigerant
Management Regulation in

Malaysia

Puan Aminah binti Ali
Ozone Protection Section,

DOE

TL=YTIEBTLTES N
I —VIBEFEORIEARL & |
A TR O BN
VT

3. Responsible Use of

Refrigerants

By Ms. Elane Leung,
Technical Consultant,

Texcarrier Industries Sdn,

Bhd.

R COMBER A O
T

4. Findings for Phase 1 and
Phase 2 - Feasibility Study

Dr. Shazwin binti Mat Taib,
Project Leader, UTM

MEAERE$2E (Phasel) & 44E
FEE 3 (Phase 2) O R
OREENZ DWW THE

5. Japan Case Study on
Energy Saving and FCs

Management

Mr. Atsushi Suzuki and Ms.

Mayumi Inoue

« NTT 57— Z s ARIK LD |
HARCTOE = RBURS S5
IOV THRAT,

- EESH EXv, BADTn
O ERITAR 2 il O F

[ZOWTHEAT,

6. Findings and Progress for
Phase 2- Energy Saving
Analysis

Mr. Kozo Sakaguchi and Mr.
Atsushi Suzuki

- EESIHNK LYV ATy
=7 hOWEELFERIZD
WL,

« NTT 57— 2RI & D |
BT ARBWRERIZ OV T
At

7. Way Forward: Research
Framework for Fluorocarbon

Destruction

Dr. Shazwin binti Mat Taib,
Project Leader, UTM
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T—==IZOWNT, IYfHAD
DAL i S

(EFL 2.005 6.0RFER 2 AR EEIIBERE L TIRA,)

128




REGEHI S HBICEONEZ U TITRT,

"

[EIP=S

<< L= T TOT7a AT HEIE >

(=L —y 7 Mll) Texcarrier T A&
WX 2 HAERDOEIG, 159 STz mE
Wt 2 5bi, BAELBEOT 0 =7 K
% Ozone Protection Section T#H L C
89, Texcarrier BNHINT & 2 AIREMEIC
DT,

(L= T M) FRAERITZ 220, INEEOAIFE S FE 0B H T
DD, BEICED AV v FREENIZRWEEITIE, BAERIT
DiaI2 %, AN 0.6% L T THIVTHMMTE 5, HHF
ANFRAE DD b A ZZ T T TOED | HilfiT EDEE )N
LTHRITFIF TS,

(= b—y TR IREH SO AT
*EiL,

(L= T AR —FE, BERICIRGEIGE GE
WZiE, T 5,

<AKFuT = MBI HEHE>

(= =T ) Wi o5’ HFC & &
NTWBHR, < b—o 7 TEBICHIBO
H% L Wb DX CFC & HCFC T
%, Fiz, Tuv=l MNIEBEOHERD
ANEEZ D, WEEOHD AN Z D, W
BEDONEOHZOLE . W K-> Tidfa
RS > D 7o DRET TH B,

(BAMD) JCM IZE =R 2MB&TH o720, Hrx
BT =AW AE S22/ D 0 %, HFC AR
DHEXR LT DD TIEARL, HCFC MR b5 L LT
Wo, Elo, BERRITEBRICAZHT D,

(L= 7)) 7uv=s hoJFmEt
. ~L—3 T 07 a o SEEE O S
PEIZAE D I LTH BV,

(AAR) SHFEEFEIERMEETOFEELREL T A
TREETO L LBV LA RCRVEIR SN D 7w %
HYNEHT 5 b0,

Prof. Dr. Mohammad Ismail MRS

YB Datuk Haji Ayub bin Rahmat M2

129




BUTH gpsparch Scope

FEDHEF (Puan Aminah) FERDOEEF (Dr. Shazwin)

RIGDERF

K 3.7.1 U—7vaylOET

Uk

130




ESE 1 - 2 A U—7 va v THRFEE






b= Energy Situation in Thailand 2013

Coal 3%

NG+LNG 10% Electricity1%

Final Energy Consumption (FE

Energy Efficiency Policy
in Thailand

Crude
0il 77%

Energy Import Value in 2013
1.42 trillion Baht
Wi |ty Covmaann plisa by Fasin FOEY

Pongpan Vorasayan

Department of Alternative Energy
Development and Efficiency

o ARarratrs 30t January 2015
Sh Grand i

Dispartrrasn
Ersrigy Evewuserasnt ant Dy
MIPEETIVY OF ERERGY

BN AR G R e L LR L e Source : Thailand Energy Efficiency Situation Report 2013, DEDE

d == Energy Situation in Thailand

30,000 5
Peak Demand in 2014 2013 2 B
25,000 l[ n 4 coupled with Energy

= 26,942.10 MW i o serho Devclopmart and
23 Apr 2014 at14:26 . T vl Gas €t Renewanle
20,000 - ull M . Energy as National - .
i il 1 Electricity Agenda Ensure Fair Energy Green house
] 1 . ive Energy Price Emission Reduction
¥ " E85 *Support CDM
15,000 |r|.$ 1 F| * Ethanol based oil *Price structure Projects
® [ ] i :Bio Diesel Encouraging Energy reflect its genuine
10,000 - ] nev Conservation cost )
~ [ | “Wind /Solar / *Develop Services
f Biogas/ Biomass/ Quality
5 000 ;s - small Hydro *Conservation *Safety in Energy
" - | Electricity Consumption energy Measure Related business
__anunlil Growth Rate~ 4.2% *Efficiency Standard
e LLLL | I *Encouraging Private
Investment
1970 1980 1990 2000 2010
Source: Egat 3

e . T
" e hmneslslaanll 20-Year Energy Efficiency Development Plan T Fp——
Government policy @ 239 AUG 2011 aims to reduce Energy Intensity 25% within 20 years

~ I — ~_
§ FET- Energy usage reduced . ktoe
= 38,2:: ::ss Tahxa;oao 162715
g FETT ] — . oe =
— 4
£ 1smn 38,200
>
g L —_ ko fhcnamand millon Bahi
o EI (2010) i 124,515 1700 4
> 100000 15.6
o - 1 o
aé - Ktoebillo EI (2030) G50 / “\.\ T
u \with EE Plan 11.7 16,00 \,\ :
o] Vioe/bilion baht [
LEL [Seie ] 71,200 Average Growth rate/year (2010-2030) 1550 o ‘l\"\\‘_ '\““E
40,000 GDP (2011) 4.3% — — “'\q..\
i 0.3% 15.00 4 1 ——
2010 2030 .
*GDP,3, at constant price 1988 = 10,650 billion baht 1450 o 2
: i
Iamdsuinlmns Expected outcome in 2030 14,00 _J-f
> i 2004 | 2005 | 2004 | 007 | 2008 | 2009 |
> -Irl:a::;g;:;;,t,osrecmr > Reduce final energy consumption at least 38,200 ktoe 003 L B LN t La0h0 | 2001 | 302 | 2013 | 20747
2 B e > Reduce CO, emission 130 M. tons == 1623 M8 (1617 1560 1533 | 1500|1565 1529 | 1534 | 1457 | 1483 | 1480
. - o > Reduce Energy cost 707,000 M.Bahts.
> Small Business and Residential Building




New EEDP Plan (2015-2036)

EEP
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Final Energy Consumption (ktoe)
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pLoil Fe1a B

high & wide
impact

Dissemination
of EE
promotion
task to
professional

“ggencies

ncrease in
self-reliance
on technology
and promote
EE product’s
usiness

[

Bulldlng — Tax Incentive| (— PR/Award = SEC
and
Ilazl::ledrg? | Revolving | | | g:‘sirlg}; Advance
Code Fund = Technology
~—Human— ——
MEPS | [ ESCO Fund = L Fomercon
Developmen Building Plan)
T
| Direct
Subsidy
H HEPS

g re— e m——
dﬁ [ e
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EE Law and Regulations

Energy Conservation and Promotion Act.
B.E. 1992 (revision B.E. 2007)

Decree on designated building | | Decree on designated factory
Effective from12/12/1995

Effective from17/07/1997

I Ministerial Regulations |

Energy Management in Energy Management

ger | Persons Responsible forl
factories Energy (PRE) Auditors

designated buildings and
Effective from31/07/2009

Effective from20/11/2009 Effective from 11/05/2012

[Building Energy Code

Effective from20/06/2009

High Energy Efficiency
Standard for Equipments
and Machinery

Effective from08/04/2009

1992 2007
* Focus on Engineering Solutions * Introduce EMS .
* Low attention on Value of People  Systematic approach of energy conservation

Electricity Meter > 1,000 kW or
Transformer > 1,175 kVA or
Use energy > 20 million MJ/year

Type Designated Factory/Building
Electrical Meter < 3,000 kW = 3,000 kW
Transformer size < 3,530 KVA = 3,530 KVA
Energy Used < 60 million = 60 million

MJ/ year MJ/ year

Number of Energy 1 2
Manager At least one is senior

1. Do energy management
system (EMS)
2. Appoint Person Responsible <
for Energy (PRE)

Currently 7,000
designated factories and
buildings

Pmmrirmees o i - -
e i R Building Energy Code

“New or retrofitted building with total area in all
storeys in the same building = 2,000 m2 must be
designed to comply with Building Energy Code”

Type of targeted building ilding Code c

¥
L

*

|

|

=1
BE

Vi — /

ety w tallis e
. ‘ ﬁ <2 s
e —r— imuﬂam-_ 1
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T T Standard & Labelling R oL =TT Promote ESCO Business

MEPS: Minimum Energy HEPS: High Energy
Performance Standards Performance Standard
« Both voluntary and mandatory e Voluntary program
program « Collaboration between DEDE
* Collaboration between DEDE and EGAT
and TISI - Standards are set up by DEDE,
« Standards are set up by DEDE, and labeling programs are
but they are regulated by TISI. responsible by DEDE and EGAT

s e laedfinrbern g

[R—

TISI: Thailand Industrial Standard Institute, EGAT: Electricity Generating 13

Financial Incentive

Thank you for your attention.

www.dede.go.th




. Energy Demand in Japan NTTDaTa

#The final energy consumption of Japan has basically consistently increased until  2000.

@ While GDP was growing in 1990s and 2000s, energy consumption in industrial sector has
been kept in constant level.

@ Energy consumption in commercial sector kept on increasing until 2000 and then become
constant.

10 (Trilion Yen 2005 Price
18 Energy Consumption in Japan

Energy Efficiency and Conservation Il 0
in Japan a d Tha'land Commercial
OH H | H HH 300
Atsushi Suzuki Residental
NTT DATA Institute of Management Consulting, Inc. 200
January 30, 2015
Industrial 100
N-I_r DaTa 0 1973 75 80 85 90 95 2000 05 0
Source: Ministry of Economy, Trade and Industry, Japan
Copyrigh © 2014 NTT DATA INSTITUTE OF MANAGEMENT CORSULTING, Inc I Conyrione 2016 NTT DATAINSTITUTE OF MANAGEMENT CONSULTING, nc. 2
. Energy Conservation Efforts in Japan NTTDaT2 . Energy Efficiency and Conservation Policy NTTDaT2

@ After the oil crisis in 1970s, energy conservation efforts had been made in the energy
intensity industry, such as Iron, Cement, Paper, Petrochemistry, etc.

#In 2000s, Global warming became a key driver of energy conservation.
@As a result of various efforts, Japan achieved the highest energy efficiency in the world.

Energy Consumption per GDP Comparison of Primary Energy Supply per GDP by Country
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Source: Ministry of Economy, Trade and Industry, Japan
I Corigh © 2014 NTT DATA INSTITUTE OF MARAGEMENT CONSULTING, . 3

1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
2011

Source: Ministry of Economy, Trade and Industry, Japan

@ Classified into categories of “Industrial”, “Consumer” and “Transportation”.

@ Energy conservation technologies and business have been developed under the regulatory
and support based on Energy Conservation Law.
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I Copyio © 2014 KT OATAINSTITUTE OF MANAGEMENT CONSULTING,re a

. Top Runner Program NTTDaTa
#Under the “top runner program”, energy efficiency targets are set based on the value of
the most energy efficient products in the market at the time.

» 23 Energy consuming equipments
which

v are widely deployed

v are energy intensive
and

v have room for efficiency

» As a result of this program, 68%
improvement was achieved for Air
Conditioner and 55% for refrigerator.

» Three-phase induction motor will be
R added to this program from 2015

-

e

I Copyich 2014 NTT OATAINSTITUTE OF MANAGEMENT CONSULTING, . 5

. Case Study : ZEB (Net Zero Building) NTTDaTa

Air Conditioning System
>High Efficiency System >Optimized Operation

-

Lightning System

Correriond Busten TER

-

»LED »Optimized Operation
n . et
W - |

— Heat Insulation

i !!

Solar Energy

ey

lllustration from Naniwashisui

I Copyio © 2014 KT OATAINSTITUTE OF MANAGEMENT CONSULTING, e 6




E Current Trends in Energy Conservation in Japan

#“Energy Conservation Law” was revised in 2013.

@ “Energy management with time concept” and “Top runner program in building materials”
are newly introduced.

NTTDETa

Energy management with time concept

Load curve of 10 EPCOs in Japan

Careentions Erergy Contirvition ]

e Ly
Unat G

G LT T T

N Copanin » Energy Management System (BEMS, HEMS)
Lial Cava
» Smart Community

»Demand Response, Negawatt trading

I copyich 2014 NTT OATAINSTITUTE OF MANAGEMENT CONSULTING, .

E Energy Efficiency and Conservation Business

NTTDETa

‘ @Energy efficient equipments are installed under support programs in Japan

Exhaust gas boiler and co-generation system (KANEKA) Hybrid Transfer Crane (NITTO TOTAL LOGISTICS)

> Heat from deodorizing furnace is used as heat source of
steam generator.

> three of 6 transfer cranes was replaced by a hybrid (Diesel
engine and Li-ion Battery) system or modified to hybrid ones.

» Energy consumption was reduced by  20%.

» Unutilized energy was reduced from 53% to 15%.

Chiller/ Air-conditioner/Compressor/Lightning (HI-LEX Corp.) Air-conditioner/Boiler/Lightning(Care facility)

> Four major utilties were replaced by high efficiency ones. > ThreFe major utilities were replaced by high efficiency ones.

> Energy consumption was reduced by 13%

L ]

> Energy consumption was reduced by 22%

Source : METI Kansai

(Copyigt 2014 T DATA INSTITUTE OF MANAGEMENT CONSULTING, e

E JCM (Joint Crediting Mechanism)

NTTDaT2 E Energy Efficiency and Conservation Project in Thailand NTTDaT2
@Energy savings at commercial facilities (convenience store) in Thailand was studied.
Ja pan Host Courit ®Major three energy consuming equipments are refrigerator (show case), air-conditioning
et and lightning.
ipgiteation
Gowernmpnt ik air
L rinsi]
nausnce of
L Lightning,
18%
{'—'— o ol = == Refrigerator,
uf grmrcty hecrrt
e
.-x bt O off crediny
gt
* hmplemestation &
pr f
REE Lol ot
T
fuesitication
BN oo o 014 TTOATASTTTE F WAAGEHENTCONSLLTHG, s I o 2147 OATAWSTTUTE O MANAGEMENT CONSUATHG, . 10
E Energy Efficiency and Conservation Project in Thailand NTTDaTa E Energy Efficiency and Conservation Project in Thailand NTTDaTa
Air Conditioning Refrigerator (Show case)
it i e i o ca
3 « Electricity Consumption 100,000kWh/y
(Major three equipments 75,000kWh/y)
\ * Replacement by Energy Efficient ones —> 35% reduction
- 1 | 75% < 35 26 total)
! r | CO2 Emissions Intensity : 0.54tCO2/MWh in Thailand
e — « 100,000kWh <26 > 0.54tCO2/MWh = 14 tC02/y
Source Panasonic
5 . Source Panasonic
Lightning Convenience Store in Thailand
! A Company : 8,000
B Company : 1,200
Reraersor
14 tC02/y/store < 9,200 130,000 tCO2/y

Source Panasonic Before Atter

I Copyich 2014 NTT OATAINSTITUTE OF MANAGEMENT CONSULTING, .
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Annex A Group I: CFC-11,-12,-113,-114, -115
Group II: Halon-1211, -1301, -2402

Annex B: Group I: CFC-13, 111, 112, 211, 212, 213, 214, 215, 216, 217
Group II: Carbon Tetrachloride
Group III: 1,1,1-trichloroethane (Methyl chloroform)

Annex C Group I: HCFCs

Annex E: Methyl Bromide
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WEEE Management
in Thailand

Pornpimon Chareonsong
Pollution Control Department
Ministry of Natural Resources and Environment
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>Source and estimated volume of WEEE

»>Problems and chalenges

> Thailand WEEE Policy and Legislation

Sources of WEEE in Thailand
> Industry
+ Off-spec products
» Excess scraps from manufacturing
»Household/Commercial/Services

- Discarded/broken electrical and electronic
devices

> Legal & lllegal Import
» Used EEE
« WEEE/scraps/junks

e
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Mobile phone/Land line 9,750 10 337

Media player 3,476 3,537 3,571 3,588 3,598 3,611 3,630 3,653
TV 2,587 2,689 2,790 2,889 2,986 3,081 3,174 3,264
PC 2,210 2,421 2,630 2,834 3,032 3222 3,402 3,572
Fan 1,916 1,996 2,079 2,164 2,251 2,340 2431 2524
Printer 1,520 1532 1542 1546 1,547 1545 1543 1540
Digital camera/ VDO 875 983 1059 1065 1,055 1,106 1,192 1,289
camcorder

Refrigerator 922 972 1,023 1,074 4125, 1,174 1,223 2
AlC 740 766 796 832 871 911 949 983
Washing Machine 467 495 523 551 581 611 644 681

Microwave 313 346 382 419 456 492 527 559

T

Problems

1. Lack of WEEE laws and regulations
> No specific laws and regulations

» Lack of enforcement

2. Lack of awareness/knowledge

» No waste segregation/mixed waste

> Keeping e-waste at home/office —
loss of recycling opportunity

e




Problems (cont’d)
3. Lack of supporting mechanism/ i
environmentally sound infrastructure | [
> Only few environmentally sound recycling ”
facilities = ™ =
> gsgggigzr(:istributed location of waste ~ Surees Carmep Redueton

> Lack of good collection practice

4. lllegal import

> presumed to be some source of e-waste
for non-environmentally sound recycling
and disposal facilities

Problems (cont’d)

5. Existing and active “informal sector”

> A lot of junk shops across the country
> Non-environmentally sound recycling

> Lack of pollution control/
environmental protection measures

> Residues from recycling and
non-valuable components/parts are
discarded with municipal solid waste

WEEE Policy and Legislation

National Integrated WEEE Management Strategy

> National Integrated WEEE Management Strategy (2007-2011)

> (draft) National Integrated WEEE Management Strategy
(2014-2021)
Objectives
« To establish WEEE collection system;
« To develop information systems concerning the quantity of WEEE;
« To promote environmentally sound dismantling and recycling facility;
* To promote eco-friendly design;
« To raise awareness among the public;

« To strengthen import controls for low-quality EEE and prevent illegally

imiort/exiort of WEEE.

I




Strategy 5: Upgrade of dismantling and recycling facility

Key measure:
- Support R&D in recycling technology

- Support investment in environmentally sound recycling

» Factory Act, B.E. 2535 (1992)

» The Hazardous Substance Act, B.E. 2535 (1992) and
its amendment B.E. 2556 (2013)

= Wastes listed in the Waste List No 5.2
Category: Chemical Wastes

» The Public Health Act, B.E. 2535 (1992)

» The National Environmental Quality Act, B.E. 2535 (1992)
(NEQA)

No. Waste Type

2.18 Electrical and electronic assemblies or scrap
(not included scrap from electric power generation)
containing such as accumulators and other batteries,
mercury-switches, glass from cathode-ray tubes and
other activated glasses and PCB-capacitors, or
contaminated with Cadmium, Mercury, Lead
Polychlorinated Biphenyl

3.1 Glass waste from cathode-ray tubes and other activated
glasses

» Department of Industrial Works
Ministry of Industry

» Department of Health
Ministry of Public Health

» Department of Local Administration Office
Ministry of Interior

» Pollution Control Department
Ministry of Natural Resources and
Environment

» 2004 — 2005: Draft Act on “Promotion of the Management of
Hazardous Substances from Used Products”) - cancelled

» 2004 — 2013: Draft Act on “Fiscal Measures for
Environmental Management” [Fiscal Policy Office, Ministry of
Finance]

- Draft Royal Decree Prescribing Rules, Procedures,
Conditions and Management of Revenue Generated from
Product Fees, B.E. ......

- Formulated by Pollution Control Department - pending

» 2013 - present: Proposed new e-waste law by implementing
“Extended Producer Responsibility, (EPR)" concept
[Ministry of Natural Resources and Environment] = ongoing

Principle and Rationale

Chapter 1: The End-of-Life Product Management Board
Chapter 2: Product Control

= Part 1: Defining Regulated Products

= Part 2: Control of Producers and Distributors
Chapter 3: End-of-Life Product Management

= Part 1: Discarding, Taking Back, Collection and Transportation

>
» Keyword Definition
>
>

v

= Part 2: Recycling, Treatment and Disposal
Chapter 4: Target Setting
Chapter 5: Revenue Management and Fund Subsidies
Chapter 6: Monitoring and Controlling

Chapter 7: Transitory Provisions




» management of industrial waste according to
factory laws;

» management of infectious waste according to
public health laws;

» management of radioactive waste according to
atomic energy for peace laws;

» export of products made in the country;
> utilizing or reusing the products for original purpose.

LTV 2 AirConditioners 3, Refrigerator ' 4Desktop&Laptop

ﬂ@&
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5, Printer & Facsimiles ?Camcor ers
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10. Dry cell batteries

9. Fluorescent Lamps E
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Thankyou

Waste and mMe Management Bureau
Pollution Control Department

Ministry of Natural Resources and Environment
THAILAND

Tel: +66-02-298-2413-7

Fax: +66-02-298-5393
E-mail: hazwaste@pcd.go.th
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Result of the Project

~ Strategic Promotion of
Recovery and Destruction of Fluorocarbons~

January, 2015

DOWA ECO-SYSTEM Co., Ltd.
E&E Solutions Inc.
Institute for Global Environmental Strategies (IGES)

1.1 About the Project *

Project Sponsor | Ministry of Environment, Japan (MOE/J)

Parent Project Feasibility Studies on the Joint Crediting
Mechanism (JCM)

Member o DOWA ECO-SYSTEM Co., Ltd.
o E&E Solutions Inc.

o Institute for Global Environmental
Strategies (IGES)

Duration May, 2014 to March, 2015
Target Country Thailand and Malaysia
Phase 27 Year

[ Collection/Transportation ] Environmentsl
l Mar?:xuu"r:enl

Dismantle/Separatlon of Equipment,
Recovery of Fluorocarbons (FCs)

Progcess of FCs Re able
Destruction orocarbo

Process of Recycle @GHQ Redustion b
s Destruotlo Management

Destructlon of FCs [ Recycle, Waste

Management

€S0 5 Environmental
Sound

1.3 Contents of the Project

1. Survey on Industrial Facility/Industrial Estate

1. Survey on Future Promotion of Energy Saving
Equipment in Commercial Facility

III. Verification of Recovery of FCs and EOL Equipment

IV. Verification of FCs Destruction

V. Workshop in Thailand

VI. Idea of Future System

1.4 Scheme of JCM
* To facilitate diffusion of low carbon technologies .

¢ To evaluate GHG emission reductions
* To contribute to the ultimate objective of the UNFCCC K

« Simple procedures, Short processing time

Compliment to * Applied to broader areas with co-benefits, including ene
CDM) saving, transport, wastewater and waste management

« Applied to various countries

b

Host Country

Projects
=
reductions ]




1.4 Scheme of JCM:
Support Program for Future Project (1

l Financing Programme for JCM Model Projects by MOE
The budget for Fy 2014
1.2 billion JPY {approx. USDI12
million) per year by FY2016 Japa“
{total 3.6 billion JPY)

Finance part of an
investment cost

Conduct MRV and expected
to deliver JCM credits

(up to the half]
International consortiums
(which include Japanese entities)

~ Scope of the financing: facilities, equipment, vehicles, etc. which reduce COz from
fossil fuel combustion as well as construction cost for installing those facilities, ete,

~ Eligible Projects : starting installation after the adoption of the financing and
finishing installation within three years,

1.4 Scheme of JCM:
Support Program for Future Project (1)

New Support Program Enabling “Leapfrog” Development (Fund/ADB) by MOE

Fund for expansion of low-carban technologies | ADB Trust Fund

Budget for FY 2014 Budget for FY 2014

4.2 bilon JPY [opprox. USDAZ mitlon) 1.8 biffon JPY (epprox. USD1E milion)

Toh THE prcierts whic have the o efficiency : e financial -n"umvnquenwlmn elllhc
of reducing GHG emission In collaboration with other advanced ow- carkon technologies which are superior in
rojects supparted by 110k and other national GHG emission reduction but expensive in ADB- financed

S

To expand superior and advanced low carbon = -
technologies for bulding the low cartion saciety a3 the To develop ADE projects as the *Leapfiog! dtrlovm- nts by
whole ity wise and area wise n the wides helds, and to || the advanced of
Dequire credts by the JOM

the JCM scheme by the acquisition of credits afthe KM

Financial assistance/financial investments
§ for averseas investment and lending

sastassrsssassensrany “Wa L
© JICA, other - saiete by

¥
+Rarevabie Energies
Pr I 3
Supparted Project by JICA, etc. ~Water Supply and

- Collabaraty]

Sewage Systems
+Transportation

Fund for expansion
of low-carbon

technologies GHG
e |y | s
Trust Fund raeet ! S
ADE Project

Purpose of the Project (1)

¢ Promotion of Energy Saving Equipment
« Reduction of energy consumption

+ Reduction of cost

+ Reduction of CO2 (prevention of global warming)

¢ Background
+ In Thailand, energy consumption in 2030 would be
more than twice for the one in 2010.

+ Economic effect in 20 years by energy saving pIan R
would be 272,000 million Baht

1.5 Purpose & Background (1):

Prediction of Energy Consumption in Thaila

Energy consumption in 2030 would be more than twice for the one in 2010. !
|

160,000

ACTUAL E A i FORECAST 151,000

140,000
120,000
100.000
80000
60,000 +
40,000 1

31,000 E
20,000 Industry

Final Energy Consumption (ktoe)

1995 2000 2005 2010 2015 2020 2025 2030

(Source : Ministry of Energy “Thailand 20-Year Enerey Efficiency Development Plan(2011 ~2030)") ‘

1.5 Purpose & Backeround (1):

Energy Saving Plan and Effects of Countermeasures

Economic effect in 20 years by energy saving plan would be 272,000 million BahtP Y

Annual Average Annual .I\v-rul Annual Average
Energy Saving Avoided €O, Value of Energy
Economic Sector [ktoe) Emission Savings
(Milfion Tons) [Million Baht)
InSyrs n2yrs InSyrs In20yrs inSyrs  in 20 yrs

Transportation 1300 | 6400 4 20 | 28700 | 141,000 |
Industry 1,120 | 5500 4 17 | 17,900 | 87,000 |

= TR ]
Large Commarcial 220 1,100 1 6| 3,800 | 20000
Building
- Small Commercial 320 1500 1 6| 5300 24,000
Building & Residential

(Source : Ministry of Energy “Thailand 20-Year Energy Efficiency Development Plan(2011 ~2030)")

¢ Environmentally Sound Management of E-waste

Purpose of the Project @

and Fluorocarbons

« Protect environment

« Protect ozone layer

« Prevent global warming

Background

+ Fluorocarbons (CFC/HCFC/HFC) are contained in end life of
equipment (e.g. air—conditioner and refrigerator).

+ Fluorocarbons have high global warming potential thus their |,
release into the atmosphere could ruin various energy savmgv
efforts.

+ Improper management of E-waste could damage environment’




1.5 Purpose & Background(2):
About Fluorocarbons

Ultraviolet / '

Fluorocarbons (CFC/HCFC/HFC) are  ozone layer J Ozone hole
\ contained in end life of equipment
' (e.g. air—conditioner and refrigerator). &£ e
M_ .
‘ _ e
| oo | wro | wo | co2 N
Ea TN N
e
Exempt

Abolition by 1996 | Abolition by 2030

Global Warming 380 to 8100 90 to 1800 140 to 11700
Potential (R12=8100) (R22=1700) (R134=1300)

Kyoto Protocol Exempt Emission Control

1

1.6 Goal: JCM and This Project.
*

+ Reduction of CO2 oriented from energy

+ Shift to low carbon society (incl. energy system, transportation, waste ¥,
management) |

+ Simultaneous achievement of low carbon society, recycling—oriented sodijet
and natural symbiosis society ‘i"‘

¢ Facilitating diffusion of leading low carbon technologies, products, system§

\ + services, and infrastructure \
| \
4 \

+ Reduction of CO2 oriented from energy by promotion of energy saving equipment

+ Promotion of environmental sound management of end-of life equipment
¢ Prevention of global warming by management/destruction of fluorocarbons

Future (concept) »

Whole Packaged Strategy for Eco—Friendly Industrial Estate/Facility

2. Project Results

2.1 Flow of Fluorocarbons in Thaila

v v
FCs Industrial Facility 3 Fachty
Ly Manufacturer Controlled Coptrolled undex >
fri q under “Hazardous
I L oe) “Hazardous Substance Act”, no ‘
Import Substance Act” special requirements - =
Used in 0 & “Factory Act” on FCs Stret] )
= ( manufacturing H Y. o
ation, process H ‘Destruct g
Reuse (Fogiafxfi"’grye ) )| Proper : Reclamati | || S
>i<Comply Wial t Recycler | : on Facility 5
nternation: Foned e
Standard Used as Re > \&, S
refrigerant i ,—| -
I-> of equipment Reuse I3
h Il ----- < ®
= 1 >
Distributor, Ma Ci ete. 4 =4
f H Scrap {
. Recove:
> Flow of ) Lonecovery L=’ Dealer ete.
Equipment A |
Flow of :
q N2
Refrigerant Comniercial I
Controlled under Facility
“Hazardous ss‘;-ebcsi;alnce N sted as i )l Rog Jformal Flow.
e refrigerant o egulation on collection
requirements on FCs % quglpm Tt § of EOL equipment and
used FCs has not been
Lifecycle of Use & . B
i Manufacture  Maintenance Disposal \

2.2 Recognized Challenges

+ Establish social system to regulate proper
handling and treatment of FCs from end-of-lif
equipment.

+ Establish/increase capable facilities on FCs
recovery and destruction.

+ Secure traceability of used FCs.

2.3 Recovery of FCs and EOL Eaquipmen

Regulations on FCs s
Regulations on FCs in Thailand and Japan v
Il
I Thailand
Hazardous/ Hazardous Material non-Hazardous Material

non-Hazardous FGs themselves are not
harmful on human body. Thus
FCs have been used for long

time.

Regulation 0O Hazardous Substance Act  Developed special regulation

B.E.2535 on FCs to properly manage
O Clause 14 “Waste organic and prevent FCs from being

solvents, refrigerants and released into the air
propellants™ under when FCs are released into
Notification of Industrial the air, they can damage
Waste Management ozone layer or cause global
B.E.2548 warming, and eventually be

resulted in negative effect on
environment and our life.




Recovery of EOL Equipment and FCs: |
Japanese Regulations(1)

Industrial Fluorocarbons Recovery and Destruction Law

ﬁquipment.-—"_:ﬂ Maintenance .. 2,579ton ( % 1
Lh - ETL Agency Fluorocarbons Fluorocarbons

E Recovery Destruction

f b User , owners,, Operators Operators

s etc. i mma ‘:
- ' 45

End-of -Life Vehicle Recycling Law

tomobile

i
>
w User Recycler

Home Appliance Recycling Law

Fluorocarbons
Recovery
Operators

Destruction
Operators

Home Appliance

Q @ Retailer
=, ErEEp

Home Appliance
Manufacturer
( Recycling Plant)

Destruction
Operators

Recovery of EOL Equipment and FCs:
Japanese Regulations(2) !
Fluorocarbons Recovery and Destruction Law (Amended in June 2013)’

Designated Products

—_
Recover l IReﬁII

Registered FCs Charge & Recovery Operator

Used by the registered FCs
Charge & Recovery Operator
(charge into equipment etc.)

' [Exception] !
Reclamation by
themselves

3 -. 5 -r
Delive: Deliver
Obligatlon  peivery Obligation

obligation of
s not.

Igat
- recimed —————_
Registered FCs f Registered FCs
Destruction Operator “Reclamation Operato
QL'/'/
=

Provide to
(Source: Ministry of Web page

reclamation operator
as refrigerant or raw
materials.

manufacturer who use
s as refrigerant or
raw material.

2.3 Recovery of EOL Equipment and FC
FCs Recovery Company .

Status of FCs Recovery Company in Thailand and Japan "

| Thailand

Official/proper Major recyclers who conduct FCs Registered FCs Recovery Operator:

. FCs recovery  recovery and dismantling of 30,000 facilities (incl. recycler and
company refrigeration equipment is not servicing companies)
recognized.
Requirements [ Training workshop was held O Qualified personnel
for FCs few years ago training course is held regularly
recovery O No certification system O FCs recovery machine
company *required to show its specifications
Reporting O No formal system (?) O Issue “recovery certificate” to facility
Requirements [ Difficult to secure proper owner
disposal of recovered FCs and [ Type and amount of recovered FCs
its traceability. need to be reported to registering
Sverification on recycler who can prefecture (prefscture reports to MOE
conduct FCs recovery and and METD
dismantling. =Secure traceability

2.3 Recovery of EOL Equipment and FC

: FCs Recovery Company \
Verification of Recovery of FCs and EOL Equipment in Thailand

Method @ Target Facility: ESBEC (waste management company of DOWA group)

4 Target Equi Freezer of i store (provided from manufacturer |
for testing purpose)

4@ FCs recovery test: Implemented in accordance with regulations in Thailand
and guidelines and practices in Japan. Instruction was provided from the
supplier of FCs recovery machine.

4 Dismantling test: Target freezer were dismantled by ESBEC

Outline 4@ FCs recovery test: Mainly R-134a was used as refrigerant. Fundamental
technique of FCs recovery has been established. (For commercial service of
FCs recovery, further technical improvement need to be achieved in
cooperation with Japanese expert. )
4 Dismantling test: Various data was collected such as material balance, work
time etec., and cost for di ling work was d.

Recovery of EOL Equipment and FCs: |
: FCs Recovery Compar

Connect the inhaled jig to the pipes (as for Air-
conditioners) or the compressor (as for the
refrigerator)

Open the bulb and check the oil flow.

Make sure extracting refrigerant fluorocarbons
by checking gauge pressure

» Close the bulb and detach the inhaled jig
» Setting dedicated plier on the compressor.

» Vacuum up FCs in the cylinder.

008

Recovery of EOL Equipment and FCs: §
: FCs Recovery Company

Refrigerator

}' Dismantling and Organizing
\ Plastic Parts

l
Removing HCFCs

Dismantling Compressor

Crushing and Sorting of

Crushing Refrigerator Heat Exchanger

!
Sorting Iron and Crushing and Sorting o
Urethane Foam (HCFCs Compressor
! _
Sorting Al and Cu Shipping the Removed:
Materials

Y,
! »
Shipping the Recovered
Materials

Panasonic Eco/Technology Center oy L@‘




2.4 Destruction of FCs

FCs destruction facility is important as a means of final "
disposal of FCs which cannot be reclaimed. VM

| Thailand I

Official/proper Only hazardous waste incinerator Registered FCs Destruction Operator:

FCs recovery has experience on FCs 70 facilities
| company destruction on a commercial
basis.
' Requirements O Permit for hazardous waste is [0 Permit for hazardous waste is not
for FCs required. required.
destruction O Special permit for FCs destruction

company facility
O Need to attach result of FCs
destruction test to obtain the permit
Reporting O No reporting requirements (?) O Type and amount of recovered FCs
Requirements need to be reported to MOE and
METI
=Secure traceability

3. Idea and Challenges for Future
Project

(D Discussion with
Facility Owner
Implement
replacement of
energy saving
equipment

(GtoG negotiation on JCM)

Plant/Industrial Commercial
EState Facillty.

'

Collection, Transportation

Dismantle/Separation of Equipment,
Recovery of Fluorocarbons (FCs)

Able to be managed by
ESBEC (continuous

technical improvement)

@ Continuous

discussion with
stakeholders to
secure traceability

Destruction of FCs [ Recyole, Waste including FCs
Managsment

destruction test at
EC.

IGES Dpowa

ey DOWARCO-STSTEM Co. M [AF 5,
—
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OZONE & OZONE LAYER

REFRIGERANT MANAGEMENT REGULATIONS

IN MALAYSIA % Ozone occurs naturally in the Earth’s

upper atmosphere — 10 to 30 miles
above the Earth’s surface where it
forms a protective layer that shields
us from the sun’s harmful ultraviolet
rays.

% This beneficial ozone is gradually
being destroyed by manmade
chemicals

Presented by: Aminah Ali
Department of Environment, Malaysia

WORKSHOP FOR
ENERGY SAVING POTENTIALS THROUGH TRACEABLE COLLECTION OF
FLUOROCARBON SUBSTANCES FROM END-OF-LIFE REFRIGERATION SYSTEM % For people, overexposure to UV rays
o il can lead to skin cancer, cataracts and
epiany weakened immune systems.

OO BARIOHOR % Increased UV can also lead to reduced
crop yield and disruptions in the
marine food chain.

""47‘*

MONTREAL PROTOCOL ON SUBSTANCES THAT
DEPLETE THE OZONE LAYER

MONTREAL PROTOCOL ON SUBSTANCES THAT DEPLETE
THE OZONE LAYER

MALAYSIA: RATIFICATION STATUS

VIENNA CONVENTION 29 AUGUST 1989
MONTREAL PROTOCOL 29 AUGUST 1989
1990 LONDON AMENDMENT 16 JUNE 1993
1992 COPENHAGEN AMENDMENT 05 AUGUST 1993
1992 MONTREAL AMENDMENT 26 OCTOBER 2001
1999 BEIJING AMENDMENT 26 OCOTBER 2001

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

THE MONTREAL PROTOCOL ON SUBS

THAT DEPLETE THE OZONE LAYE

« The Montreal Protocol is a Multilateral Environment
Agreement.

< Sign by 24countries on 16 September 1987.

< Now 197 countries ratified the Vienna Convention
and its Montreal Protocol.

= It regulates the production and use of CFCs,
HCFCs, halons, methyl chloroform and carbon
tetrachloride.
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MONTREAL PROTOCOLS COMPLIA
(Developing Country)

REDUCTION SCHEDULE FOR ANNEX A AND B SUBS

“ FREEZE onJuly 1, 1999 at base level (average
1995-1997)

% 50% REDUCTION IN 2005
< 85% REDUCTION IN 2007
< 100% REDUCTION IN 2010
NO IMPORTATION OF CFCs, HALON AND CTC

FROM 1JANUARY 2010

MONTREAL PROTOCOL COMPLIA
(Developing Country)

MONTREAL PROTOCOL REDUCTION SCHEDULE FOR
(MOP 19 - SEPTEMBER 2007):

« FREEZE onJanuary 1, 2013 at base level (average of
2010)

< 10% REDUCTION IN 2015

< 35% REDUCTION IN 2020

« 67.5% REDUCTION IN 2025

< 97.5% REDUCTION IN 2030 (Strictly for servicing ol

< Total Phase out - 1 January 2040

DEPARTMENT OF ENVIRONMENT, MALAYSIA|

STRATEGY TO PHASE OUT HCFC

YEAR PLANNED REGULATORY ACTION

Establishment of Approved Permit (AP) import quota syster
HCFC Baseline (515.8 ODPT - average consumption for 200

2012

Amend existing regulations for controlling use, imports, man
y and i ion of products ing HCFCs

Licensing re-export of HCFCs

Enforcement of Approved Permit (AP) quota system

of and ion of new HCFC-based
2013 manufacturing capacities

Establish incentive system for promoting use of alternatives to HCF

Certification of technicians for handling HCFCs

Prohibition of manufacturing, assembly and import of HCFC-bas;
conditioners (2.5 HP and lower) for use in Malaysia

2015

Prohibit imports of polyols pre-blended with HCFCs
T

Include HCFCs in the list of restricted gases

THE 19™ MEETING OF PARTIESTO THE MONTREAL

DEPARTMENT OF ENVIRONMENT, MALAYSIA

PROTOCOL (MOP19), 17-21 SEPT, 2007

National Strategies in Phasing Ou
Ozone Depleting Substances ( OD
INSTITUTIONAL FRAMEWORK : National Ste

Committee; Technical Committee ; Industrial Worki
Group; Ozone Protection Section.

TECHNICAL ASSISTANCES & FINANCIAL AIDS
FROM MULTILATERAL FUNDS MONTREAL
PROTOCOL.

EDUCATIONAL & AWARENESS PROGRAM.
LAW ENFORCEMENTS.

STRATEGY TO PHASE OUT HCFC

YEAR PLANNED REGULATORY ACTION

Prohibit the manufacture, assembly and import of all produ
equipment using HCFC (except for essential use)

Prohibit HCFC 141b as blowing agent
2020 9%

Prohibit the use of HCFC in the manufacturing and installatiol
fire extinguishing systems

2025 | No more installation of new products and equipment using HCFCs

AP limited to 2.5% of baseline for servicing use onl
2030 9 y

2040 | Total ban on the import and use of HCFCs
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GRAPH 1: HCFC CONSUMPTION IN MALAYSIA , 200

— ACTUAL IMPORT
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Who are affected?

1) Manufacturer / Producer of Instrument or Air
Conditioning System for Building and Vehicle.

2) Mobile Air Conditioning Service Workshop

3) Air Conditioning and Refrigeration Service
Contractors

4) Building Owner with Chiller or Refrigeration

System.

ENVIRONMENTAL QUALITY (REFRIGERANT MANAGEMENT)
REGULATIONS, 1999 (AMENDMENT), 2004

REGULATION 5 Subsection (1)— No person
shall handle any refrigerant environmentally
hazardous substance unless he has received
the approved training in the reclamation and
recycling of any refrigerant environmentally -
hazardous substance and is in possession of
arecovery recycle machine for the activity.

r’m'k! DEPARTMENT OF ENVIRONMENT

s COME INTO FORCE - 1January 2000
1 December 2004
(Amendment)

& OZONE DEPLETING SUBSTANCES (ODS) TO BE CONTROLLED
(REFRIGERANT) :

v" Chlorofluorocarbon (CFC) as listed under 1st Schedule.
v’ Especially for CFC 11 and CFC 12
(as refrigerant for air-conditioning and refrigeration
systems).

ENVIRONMENTAL QUALITY (REFRIGERANT MANAGEMENT)
REGULATIONS, 1999 (AMENDMENT), 2004

“ REGULATION 4 — The wuse of refrigeral
environmentally hazardous substance as|
refrigerant in any new installation of a buildi
chiller, refrigeration system, vehicle air conditio
or an air conditioning equipment is prohibited

ENVIRONMENTAL QUALITY (REFRIGERANT MANAGEMENT)
REGULATIONS, 1999 (AMENDMENT), 2004

REGULATION 6 — No person knowingly vent
any environmentally hazardous substance into
the atmosphere, except with the prior written
approval from the Director General . (DG)
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ENVIRONMENTAL QUALITY (REFRIGERANT MANAGEMENT)
REGULATIONS, 1999 (AMENDMENT), 2004

PENALTI UNDER SECTION 41: Failure to
comply with Regulation 5 will result in aflne
not exceeding RM 10,000 or to

imprisonment, not exceeding 2 years or both

s,

25 YEARS OF THE
MONTREAL PROTOCOL

iy,
¢
mh“‘a

89" TERIMA KASIH

THANK YOU

DRAFT AMENDMENT

0 HCFCs are listed in The 2nd Schedule as refrigerant enviro
hazardous substance

Q Prohibition of manufacturing, assemble and import the produ
air-conditioning equipment using refrigerant environmentally
hazardous substances except for essential use (5 July 2015 fo
conditioners which power less than or equal to 2.5 Horse power
than or equal to 25000 Btu/hour) and below for use in Malaysia

0 Disposal of refrigerant environmentally hazardous substance :
approved facility; must be recorded and its inventory must be
updated.
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Responsible Use of Refrigerants

5t February 2015, Thistle Hotel, Johor Bahru

Refrigerants Recovery, Recycling

and Reclamation (Reuse)
22 Overview

-
SN
Pl E\\\\( = e

o

3
Property of Texcarrier Industries Sdn. Bhd.

Refrigerants - Terminology

» Recycling of Refrigerants
° To recycle means to reduce contaminants in used
refrigerants without testing for its specifications.

° Usually carried out by a recycling machine.

° Under AHRI-700 guidelines, recycling of refrigerants can
only be reused onto the same equipment.

** Cited : 2014 ASHRAE Handbook—Refrigeration. Chapter9

5
Property of Texcarier Industries Sdn. Bhd.

Background & About Refrigerants

The refrigerant group in our context is call “Fluorocarbons”

v

v

Chemically stable, it is not consumed by the refrigeration system

v

Widely used refrigerant standards are ASHRAE 34 & AHRI-700

-

Groups of Refrigerants (Fluorocarbons)
= CFC Refrigerants has been phrased out.
° HCFC Refrigerants (e.g. R22, R123) has both ODP and GWP
° HFC (includes HFO) Refrigerants has a range of GWP
* Examples R134a and R410A has a higher GWP, no flammability.

« Examples R32 and R1234yf has a low GWP but is slightly flammable (under
ASHRAE A2L Classification)

2
Property o Texcarier Industries Sdn. Bhd

Refrigerants - Terminology
» Recovery of Refrigerants
 To recover means to remove refrigerant in any condition
from a system and to store it in an external container.

o Recovery reduces refrigerant emissions to the atmosphere.

° A necessary first or concurrent step to either recycling or
reclamation or proper disposal/destruction.

** Cited : 2014 ASHRAE Handbook—Refrigeration. Chapter 9

4
Property of Texcarrer Industries Sdn. Bhd.

Refrigerants - Terminology

» Reclaimation of Refrigerants
 To reclaim means to process used refrigerant to new
product (refrigerants) specifications.

o It usually implies use of processes or procedures available
only at a reprocessing or manufacturing facility.

o Chemical analysis is required to determine that appropriate
product specifications (AHRI-700) have been met.

** Cited : 2014 ASHRAE Handbook—Refrigeration. Chapter9

. 6
Property of Texcarrier Industties Sdn. Bhd.
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Overview

Recovery

(Removal of refrigerant from a system to a external vessel)

GEmr— Case Study of R123

Reclaimation ‘ Destruction

Recycling
(Destroy/Separate by 5 A
thermal cracking of the 2> Reclaimation Process

molecules)
'y’
Reuse

(HCL/HF can be recovered
and reused as raw

(Reusing the same
refrigerant in the same
refrigeration system)

¥

Reuse

(Cleaning of the refrigerant
to meet an official

standard specification)

Reuse

(Refrigerant is reused after
maintenance or repairs)

(Refrigerant can be reused

like a new material)

materials)

** Cited: Dr

7
Property of Texcarier Industries Sdn. B

.|
-

Reclaimation Process Flow Incoming Recovered R123

Incoming Quality Reclaim Process

Final Quality
Inspection and & In-process
Lab Tests Checks

Inspection and
Lab Tests

9 10
Property of Texcarrer Industries Sdn. Bhd. Property of Texcarrer Industries Sdn. Bhd.

QC Inspection and Lab Tests Contaminants

» To verify and test for the conditions of the refrigerants » Main contaminates from used refrigerants
if it meets the fluorocarbons specifications (AHRI-700) > Moisture, particulates, high boiling residue, acidity and
prior to the reclaim process and final product. non-condensable gases

» Others contaminates may include
o Impurities of refrigerants and chloride.

» For R123, non-condensable gases is not applicable.

** Cited : 2014 ASHRAE Handbook—Refrigeration. Chapter 9

1l 12
Property of Texcarier Industries Sdn. Bhd. Property of Texcarrier Industries Sdn. Bhd.
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Example of the lab test results
(before reclaim)

Incoming (before reclaim)

Water Particulate | High Chloride For
GiE | Caien Impurities &Solids | Boiling | Acidity (No overall
viane: | <20ppm) (<0.5%) (Visually | Residue | (Sippm) | Visible | PASSor
S BD) Clear) (<0.01%) Turbidity) | FAIL
Drum 1 132 <0.5 Not clear 0.47 1.72 Pass FAIL
Drum 2 86 <0.5 Clear 0.50 1.90 Pass FAIL
Drum 3 83 <0.5 Clear 0.49 0.28 Pass FAIL
Drum 4 82 <0.5 Clear 0.49 0.69 Pass FAIL
- - Drum 5 73 <0.5 Clear 0.48 0.34 Pass FAIL
Particulate & Solids

14
Property o Texcarier Industries Sdn. Bhd.

13
Property of Texcarrer Industes Sdn. Bhd.

Comparison between before & after Example of the lab test results
(after reclaim)

Water Particulate | High Chioride For

CyldNo. | Content | Impurities | &Solids illin, Acidity (No overall

V! " | (=20ppm) (50.5%) (Visually ui (s1ppm) | Visible PASS or
L Clear) (<0.01%) Turbidity) FAIL
Drum 1 17 <05 Clear 0.002 <1 PASS PASS
Drum 2 15 <05 Clear 0.001 <1 PASS PASS
Drum 3 17 <05 Clear 0.001 <1 PASS PASS
Drum 4 15 <05 Clear 0.001 <1 PASS PASS
Drum 5 14 <05 Clear 0.002 <1 PASS PASS

Particulate & Solids

15 16
Property of Texcarrer Industries Sdn. Bhd. Property of Texcarrer Industries Sdn. Bhd.

Final packing (after reclaim)

Refrigerants Recovery, Recycling
and Reclamation (Reuse)

22 In other countries & closing the loop

17
Property of Texcarier Industries Sdn. Bhd.
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Clean Air Act — Section 608/609

Secion 08 Repuacory Reuirment: Seaionary Rebigeraion nd A it G0 Mgy = e .
‘onditioning utacory Requireements. Motor Vehocle A Condtsonin
é
=
v Section 608 Section 609
_— Regulatory
Regulatory
Requirements = Requirements

.
e

Citied: Data from EPA website as of 27/1/2015

19
Property of Texcarie Industries Sdn. B

Refrigerant Reclaimed in US

AU AN RO G RE A AW R R RS RN i
AT (AN Y TGMEN 8 GmiM UGS BRI HAS0 SRS man

2000 - Summary of Refrigerant Reclaimed (Ibs)

11853881

12,000,000

10,000,000

8,000,000

6,000,000

4,000,000

Amount Reclaimed (Ibs)

2,000,000
819579

20954 182044 TN 245500
0

R11 RI2 R13 R22 R23 R-113 R-114 R-123 R500 R502 R503 Total

Refrigerant Type

Cited: Data from EPA websie as of 27/1/2015 21
Property of Texcarrer Industries Sdn. Bhd.

A Circular Economy & Sustainability

» Closing the Loop

THE
" CIRCULAR
.. ECONOMY

\
$ “l\ E“OOQ

R

23
Property of Texcarier Industries Sdn. Bhd.

Summary of US Clean Air Act

» Import controls on HCFC
» Refrigerant Leaks on AHR Equipment

> Subject to specific EPA requirements on leak repair
» Recovery & Recycling Equipment Approved

° EPA approved testing organizations based on AHRI-740 that regulate
performance of the recycling machines

» Technicians Training and Certification

> EPA Certified at registered training centers

> Record keeping and safe disposal requirements
» Reclaimers (60)

o EPA Registered

° Meets purity specification according to AHRI-700 standards
» Destruction Facilities (7)

> EPA registered

Citied: Data from EPA website as of 27/1/2015

20
Property of Texcarier Industries Sdn. Bhd.

Takeaway from US & other countries

» Has different programs to support the laws &
regulations for recovery, recycle, reclaim & destroy.

» Has a “disposal” cost.

» Focus on source by reducing refrigerants emissions and
leaks from equipment and handlers.

» Focus on education for handlers of refrigerants to be
trained and certified including proper disposal (of
recovery, recycle, reclaim & destroy)

» Mandatory record keeping by the handlers.

2
Property of Texcarier Industries Sdn. Bhd.

Any Q&A...

&
Thank you for spending your time with us

For more information, please visit www.snowicefluor.com or contact any of
our business representatives to discuss for a customized solution(s).

2%
Property of Texcarrier Industies Sdn. Bhd.
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Workshop for Energy Saving Potentials Through Traceable
Collection of Fluorocarbon Substances From End-Of-Life
Refrigeration Systems

Findings for Phase 1 & 2 Feasibility Study

Shazwin Binti Mat Taib, PhD
Waste Recovery Research Group
Thistle Hotel, JB

5t February 2014

Ol ou—

@UTM Research Scope

Phase 1 Phase 2

e Term:July 2013-March 2014 .

e Aim: .

i. Environmentally sound management for i.
end-of-life equipment.

ii. Identify potentials for global warming
mitigation through recovery & destruction of
FCs. .

* Target equipment: Split unit air conditioning

* Target sectors: Residential, Industrial/
Commerecial, Institution, Automobile

¢ Goals: i.

i. Review policy and enforcement of legislation ii.

i. Identify potential recycler

iii. Initial inventory on FCs

iv. Stakeholders’ opinions on importance for the
needs of promoting FC recovery &
destruction.

iii. Coordinate stakeholders engagement

Term: April 2014-Feb 2015

Aim:

Propose energy saving equipment for
GHG (€O2) reduction.

Stakeholder engagement towards
proper destruction of FCs.

Target equipment: Chiller system

Target sectors: Industrial, Commercial,
Institution

Goals:

Identify potential target facility
Survey on End-of-Life equipment and
FCs handling facilities

@UTM_ Highlights from Phase 1

1. POLICY AND LEGISLATION

National CFC
Pphase-QutPlan

Montreal Protocol
Ratified on National CFC

29% August 1989 Phase-Out Plan

HCFC Phase-Out Management
Plan (HPMP) - Stage 1

HCFC Phase-Out
Management Plan
(HPMP) - Stage2

*  Malaysia HPMP for Compliance with the 2013 and *  Environmental Quality (Delegation of
2015 Control Targets for Annex-C, Group-I Substances Powers) (Halon Management) Order, 2000;

«  Environmental Quality (Prohibition on the Use of CFCs = Hydrogen Cyanide (Fumigation) Act (1953),
and Other Gases As Propellants and Blowing Agents) (revised 1981);

Order, 1993; + Occupational Safety and Health Act (1974);
«  Custom Act (1967); and
« Factories and Machinery Act (1967)

*  Environmental Quality (Refrigerant Management)
Regulations, 1999;

. quality (Halon )
Regulations, 1999;

Source: DOE Malaysia and UNDP (2012)

2. CURRENT FCs HANDLING FLOW
CONSUMERS

Industrial
Equipment

Manufacturing
Companies

Institutional
Equipment

Dealer Commercial
Equipment

Home
Appliances

Automobile

VOLUME OF FC EMISSIONS UNKNOWN

@UTM Highlights from Phase 1

Scrap
Dealer

!

Final Disposal

Recycler (?) ——>

FC Disposal

@UTM Highlights from Phase 1

2. CURRENT FCs HANDLING FLOW (CONTINUED)

FC Waste Handling Method by Service Providers (Respondents No: 8)

63% 63%

No. of Service Providers
w

Gas Recovery

Recyclable Components  Internal Recycling

Waste Handling Method

Landill Disposal

@UTM Highlights from Phase 1

2. CURRENT FCs HANDLING FLOW (CONTINUED)

Introduce Traceable Collection of FCs

CONSUMERS (Tracking, Inventory)
Manufacturing Industrial .
@ i Service
Companies
Institutional
Equipment I
Dealer Commercial
i Scrap
Equipment Recycler ~——>
Dealer
Home ” T :
Appliances | ReduceFC | beeecmmaaaad
Waste
Automobile | Generation Final
Disposal
Initiate FC Recovery

REDUCED RISKS OF FC EMISSIONS (TRACEABLE)
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@UTM Highlights from Phase 1

3. INVENTORY ON TYPES OF FCs USED 4. KNOWLEDGE & AWARENESS ON FC IMPACTS

a. Respondents randomly selected from  a. Respondents randomly selected from the
the Nusajaya area Nusajaya area

b. Questionnaire survey results: b.  Questionnaire survey results:

Sector Ha
Respandenls Ra10 Awareness

Internet (64%)
Formal education (32%)

Commercial 100%  30% - Commercial 90% * Miagasine (2%)
* Others (2%)
Institution 4 100% Institution 100%
i) 100 - 100% - Residential 80%
+ Formal Education (40%)
Automobile 100 - - 100% « Internet( 26%)
. * Media (23%)
Automobile 74% * Magasine (7%)
+ Friends/Family (3%)
+ Others (1%)

1. SCREENING OF POTENTIAL TARGET FACILITIES

@UTM Highlights from Phase 2

a) Pre-survey was conducted via structured questionnaire with 12
organizations for screening of potential premises for the detailed site visit.

Hotels - Mondelez Factory * Health
- New York Hotel - Wan Zaleha Frozen - Hospital Sultan Ismail *
- Crystal Crown Hotel Foods - Hospital Sultanah
- Pacific Oleochemicals Aminah
Shopping Centres Sdn. Bhd. - Hospital Kulai
- Plaza Angsana
- Skudai Parade * Academic
- City Square - Universiti Teknologi
Malaysia*

@UTM Highlights from Phase 2

2. IDENTIFICATION OF FCs HANDLING FACILITIES

a) Pre-survey of 12 premises results shown that 50% using R22 while
balance are using R134a as refrigerants for their chiller system

b

C

During survey term, 1 premise have converted to the use of H22a

Only 1 facility in Malaysia for refrigeration units in Batu Pahat,
Johor can potentially offer reclamation of FC substances.

d

Kualiti Alam has capacity to receive and treat FCs, however
receiving amount of waste is too small.

e) Multinational cement manufacturing industries have expertise and
willing to modify their facilities in Malaysia for FC destruction.
Several constraints were highlighted.

f) DOE limits FCs via monitoring import permits. FC gases emissions
currently not monitored.

THANK YOU

@UTM Highlights from Phase 2

3. STAKEHOLDER ENGAGEMENT

Residential, Institutional,
Commercial

NRE, DOE,
National IRDA

Agencies

Stakeholder
Engagement
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Japan Case Study on FCs Management

February 5, 2015

E&E Solutions Inc.

l. Japanese Law/Regulation

Three Laws Covering FC Recovery and Destruction

Fluorocarbons Recovery and Destruction Law
Industrial

Bl 2,511ton (2012) *
Equipment ey Ure, G, 3,143ton (2012) * ( )
etc.
r'l::.isf—\..-. Maintenance
i L | Agency

i?'EJ o *excluding during maintenance

End-of -Life Vehicle Recycling Law
Automobile 679ton (2011)

w6 O3 =30

2,024ton (2013) 1.993ton (2013)

o
ﬂ

Il. FCs Recovery

Requirements of FCs Recovery by Law
Case Study (Home Appliance Recycling Facility
Cautions during FCs Recovery

Industrial
Equipment
Requirements for FCs Recovery by La\_ I.

Official/proper FCs Registered FCs Recovery Operator: 30,000 facilities (incl. recycler Feir =
recovery company and servicing companies) L |"!-‘-,,
Requirements for FCs O Qualified personnel training course is held regularly

recovery company O FCs recovery machine  required to show its specifications

Reporting Requirements O Issue “recovery certificate™ to facility owner
O Type and amount of recovered FCs need to be reported to
registering prefecture (prefecture reports to MOE and METI)

Secure traceability

Industrial Equipment Destruction
Facility Facility

70 licensed faciliies

]

£
30,000 registered
—_——e ! facilities fj'
Eia =]

Air Conditioner I =
] .
Ar Conditoner || 13

=
° 2

Recovery Certificate

Case Study: FCs Recovery (Refrigerator) :_—35




Cautions!

) Blow-out I) FCs Leak

) Blow-out

a) Overfill of Cylinder Or
b) Intake of Air into Cylinder

¥

Increase of Internal Pressure

Cylinder Blow-out

1) Blow-out
a) Overfill of Cylinder

Prevention
1. Use cylinder which has two-port valve and whose

pressure resistance is more than 5.0 MPa
2. Clearly mark refrigerant type, maximum weight of filled

cylinder, and expiration date for use Example
3. Use dedicated cylinder
4. Check weight of cylinder during suction work

Two-port valve
can reduce
internal
pressure when
it”s too high.

I) Blow-out
b) Intake of Air into Cylinder

Prevention

1. When using empty cylinder, vacuuming has to be
conducted

2. Do not disconnect cylinder and charge hose during a
consecutive suction work

3. Use charging valve as attachment of charging hose

=i 7
(A x %2 @
_ c=
System/ Cylinder ~ChargingValve  Charging Hose




I) FCs Leak
a) FCs leak from the system

Prevention

1. Check any wrong connection of the system

2. Check needle of the piercing valve.

3. Use charging valve as attachment of charging hose

I) FCs Leak
b) FCs leak from the cylinder

Prevention

1. Main valve and valve cap of the cylinder have
to be closed tightly

2. Storage area should be cool (below 40 ) and
dark

3. Check any leakage of all "Full" and “In use"
cylinders and record them.

When the temperature of the
cylinder is too high, the cylinder may hdi
blow-out. L

lll. Japanese Regulation of FCs
Destruction License

Regulation Concerning FCs Destruction

* Permit should be obtained from Ministry of Environment
(MOE) and Ministry of Economy, Trade and Industry (METI)
by Law Concerning the Recovery and Destruction of
Fluorocarbons.

* FCs Recovery Operators should entrust permitted
destruction operators for FCs destruction.

* There are 64 permitted facilities for FCs destruction in
Japan.

» Guidance of application for destruction permit has been
prepared by MOE and METI (contents of the guidance are
introduced in this presentation).

Before obtaining permit,
(16 ) destruction test is required.

1. Destruction Method

Facility listed in the Law

2. Application for FCs Destruction Facility
Documents to be submitted for application

i. Existing Waste Incinerators
ii. Existing Cement Kiln and Lime Rotary Kiln
ii. Submerged Combustion Method

iv. Plasma Destruction (Radiofrequency, Microwave and
Arc Plasma)

v. Catalytic Method (TiO2 Catalyst)
vi. Overheated Steam Pyrolysis Technology
vii. Others

2.1 Structure of FCs Destruction Facility
2.2 Capability of FCs Destruction
2.3 Management of FCs Destruction Facility
Appendix

1 Contents of Maintenance

2 Emergency Response Plan

Attachment

i. Figures showing the structure of FCs destruction facility

ii. Documents showing capability of FCs destruction facility

ii. Documents showing spec and management method of FCs destruction

facility

iv. Documents identifying the applicant

v. Documents showing that the applicant does not fall under the
category of disqualification
Documents to be submitted to Ministry of Environment

<

Vi




3. Capability of FCs Destruction
Proficiency Criteria

a. Destruction efficiency and FCs content in emission
gas with regard to target type of FCs

Output of FCs =100
Input of FCs

b. FCs content (ppm) in emission gas with regard to

target type of FCs

Destruction Efficiency(%) = ‘{1

Criteria:
v’ Destruction efficiency: more than 99.9%

and
@ v FC content in emission gas: less than 15ppm

4, Management of FCs Destruction Facility

Operation Criteria and Conditions

Operating Condition

» Retention time of FCs should be more than 1.5 second in
principle.

* Temperature at outlet of furnace should be more than 850 C
and be consistent with measurement results such as
degradation efficiency.

FCs Feeding Condition

» Consideration to capability of emission gas treatment unit
should be paid and ration of feeding FCs should be less than
3% on total amount.

* Appropriate measure for hominization with waste should be
taken.

5. Required Procedure after Approval

1. Extension of Approval
>Within five years after approval

2. Recording
»Date and amount of FCs when received
>Information of the body which ask for FCs receipt
>Date and amount of FCs destructed

3. Reporting to the Ministries
»Amount of FCs received
>Amount of FCs stored at the beginning of fiscal year
»>Amount of FCs destructed during the fiscal year
»>Amount of FCs stored at the end of fiscal year

Thank you for your attention!

IGES powa <
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. Energy Demand in Japan NTTDaTa

#The final energy consumption of Japan has basically consistently increased until  2000.

@ While GDP was growing in 1990s and 2000s, energy consumption in industrial sector has
been kept in constant level.

@ Energy consumption in commercial sector kept on increasing until 2000 and then become
constant.

10 (Trilion Yen 2005 Price
18 Energy Consumption in Japan

Energy Efficiency and Conservation Il 0
in Japan Commercial
OH H | H HH 300
Atsushi Suzuki Residental
NTT DATA Institute of Management Consulting, Inc. 200
February 5, 2015
Industrial 100
N-I_r DaTa 0 1973 75 80 85 90 95 2000 05 0
Source: Ministry of Economy, Trade and Industry, Japan
Copyrigh © 2014 NTT DATA INSTITUTE OF MANAGEMENT CORSULTING, Inc I Conyrione 2016 NTT DATAINSTITUTE OF MANAGEMENT CONSULTING, nc. 2
. Energy Conservation Efforts in Japan NTTDaT2 . Energy Efficiency and Conservation Policy NTTDaT2

@ After the oil crisis in 1970s, energy conservation efforts had been made in the energy
intensity industry, such as Iron, Cement, Paper, Petrochemistry, etc.

#In 2000s, Global warming became a key driver of energy conservation.
@As a result of various efforts, Japan achieved the highest energy efficiency in the world.

Energy Consumption per GDP Comparison of Primary Energy Supply per GDP by Country
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Source: Ministry of Economy, Trade and Industry, Japan
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Source: Ministry of Economy, Trade and Industry, Japan

I copyich 2014 NTT OATAINSTITUTE OF MANAGEMENT CONSULTING, . a

@ Classified into categories of “Industrial”, “Consumer” and “Transportation”.

@ Energy conservation technologies and business have been developed under the regulatory
and support based on Energy Conservation Law.

Indirsirisd sector Consumar secior Transportation sector
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. Top Runner Program

NTTDaT2

#Under the “top runner program”, energy efficiency targets are set based on the value of
the most energy efficient products in the market at the time.

» 23 Energy consuming equipments
which

v are widely deployed

v are energy intensive
and

v have room for efficiency

» As a result of this program, 68%
improvement was achieved for Air
Conditioner and 55% for refrigerator.

» Three-phase induction motor will be
R added to this program from 2015

-

e
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. Case Study : ZEB (Net Zero Building) NTTDaTa

Air Conditioning System
>High Efficiency System >Optimized Operation

— sy
Lightning System

»LED »Optimized Operation
n . et

==

Correriond Busten TER

-

v
]
"
B ermay

I

llustration from SANKEN

Geothermal Solar Energy w

- |
-
T ‘ — Heat Insulation

ey

lllustration from Naniwashisui
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E Current Trends in Energy Conservation in Japan NTTDaT2

#“Energy Conservation Law” was revised in 2013.

@ “Energy management with time concept” and “Top runner program in building materials”
are newly introduced.

Energy management with time concept

Load curve of 10 EPCOs in Japan

Careentions Erergy Contirvition ]

[T
e ety
Lt G
e i . -
O R TR D
.
T Demrs TF

A N S
e » Energy Management System (BEMS, HEMS)
= > Smart Community
P T P
»Demand Response, Negawatt trading
i) ware e
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E Energy Efficiency and Conservation Business

NTTDaTa

‘ @Energy efficient equipments are installed under support programs in Japan

Exhaust gas boiler and co-generation system (KANEKA)

> Heat from deodorizing furnace is used as heat source of
steam generator.

» Unutilized energy was reduced from 53% to 15%.

Hybrid Transfer Crane (NITTO TOTAL LOGISTICS)

> three of 6 transfer cranes was replaced by a hybrid (Diesel
engine and Li-ion Battery) system or modified to hybrid ones.

» Energy consumption was reduced by  20%.

Chiller/Air—conditioner/Compressor/Lightning(HI-LEX Corp.)
> Four major utilities were replaced by high efficiency ones.
» Energy consumption was reduced by 22%

Source : METI Kansai
oyt 2014 T DATA NSTITUTE OF MANAGENENT CONSULTING, .

Air-conditioner/Boiler/Lightning(Care facility)

> ThreFe major utilities were replaced by high efficiency ones.

» Energy consumption was reduced by 13%




Findings and Progress for Phase 2

February 5, 2015

Scheme of Joint Craditing Mechanism (JCM)

Purpose of JCM |+ To facilitate diffusion of low carbon technologies

« To evaluate GHG emission reductions
« To contribute to the ultimate objective of the UNFCCC

Advantage of JCM | - Simple procedures, Short processing time

(Compliment to « Applied to broader areas with co-benefits, including energy
CDM) saving, transport, wastewater and waste management
« Applied to various countries

D Host Country

=
. Projects

Leading low carbon technologies

// Methodologies to be
developed by Japan and
N\ Partner Country

Used to achieve
Japan’s target D

L _reductions e

—

Credits

About JCM (Joint Crediting Mechanism) cont'd

@ Japan has signed on bilateral documents with 12 countries.
@ Signing between Malaysia and Japan is under discussion.

About JCM (Joint Crediting Mechanism) cont'd

2 Major support programs, by MOE and NEDO

€ MOE (Ministry of Environment)

« Subsidy for high efficient equipment installation at the
model project phase

* In FY2013, 11 JCM Model projects and 26 JCM Feasibility
studies were adopted and implemented.

@ NEDO (New Energy and Industrial Technology Development
Organization, Ministry of Economy, Trade and Industry)
» The model projects are funded by NEDO and the
installed equipment are transferred at the depreciated
cost.

» Several tens of projects have been supported.

Scheme of JCM:
Support Program for Future Project
| Financing Programme for JOM Model Projects by MOE |

Tt Bl for I 2034

1.3 blicn A fapgeie. LSOLD
milfian! e pea by FRAIE
{retird 1.6 bl AP}

Finar
1:::":;'::‘::" Eandurt MY and expected
s X o deiver KM oreditn
oo A 1 )

International consartiums
{wehich include lapanes eneities]

2 —————
=iy
=

r Rnpe ol the Baascing: lecilie

peprrenl, vahiches, wie. which ecduce COT Mom

ik Tl et s i well i

i Lont hue bmtallnng Vhase lacifie, wic

« Ehgitiie Progects - stasting instalation afes the adoption of the Praming and
Ffniking imstalation within theee wan 5

Implementation Structure of Our Project

Project Sponsor
@ Ministry of Environment, Japan (MOE/J)

4 DOWAECO-SYSTEM Co., Ltd.
4 E & E Solutions Inc .
# Institute for Global Environmental Strategies( IGES)

4 Universiti Teknologi Malaysia

4 NTT Data Institute of Management
Consulting , Inc
4 NTT GP-ECOcommunication, Inc.




Total Image of the Future Project

o 12
Household acto o oy =

y
[ Collection/Transportation ]

!

Dismantle/Separation of Equipment,
Recovery of Fluorocarbons (FCs)

Environmental

Management

Recyclable
Resource:

Environmental
Sound

GHG Reduction by

FCs Destruction Management

Purpose: JCM and Our Project
(Feasibility Study (FS))

JCM-General

+ Reduction of CO2 oriented from energy

+ Shift to low carbon society (incl. energy system, transportation, waste
management)

+ Facilitating diffusion of leading low carbon technologies, products, systems,
services, and infrastructure

Our Project

i Reduction of CO2 oriented from energy by promotion of energy saving equipment
i tyEs;a?lishment of system for replacement/recovery of end of life equipment (old
e

ii. ~ Promotion of envir | sound of end-of life equipment
w.  Prevention of global warming by management/destruction of fluorocarbons

1. Energy Efficiency Estimation

Survey Process

July to Selecting target facility "_N_'I'; _D:;ta_(E_IE;)" UT™
Septomber — and coordinating (oo oeEE L T
. 2014 Commmmey
Implementation of \ NTT Data(EES) \ UTM
| R —

Questionnaire Survey

November, 2014 On-site Survey

Reporting NTT Data(EES)

Implementation of

1. Energy Efficiency Estimation

Results are introduced by NTT Data Institute of
Management Consulting , Inc

2. Survey on Recovery of EOL Equipment and FCs

Summary of Outcome

ii) Establishment of system for replacement/recovery of
end of life equipment (replaced)

>>Malaysia has potential of Environmental Sound
Management (ESM) for end of life equipment,
since license system for E-waste recycler exists.

iii) Promotion of environmental sound
management of end-of life equipment

>>ESM can be enhanced by promoting hazardous
substances and FCs management, other than
material recycling.




Flow of Fluorocarbons in Malaysia

v
etk Eration Delierat reease
QL BmENTELC) Into the alr Is Destruction
Used in prohibited. Facllity g
manufacturing / o
process 8
Factory Proper - Reclamatlon [¢]
%*Comply (Food mfg. etc! Recycler || : Facility 5
m((:rna(ional EseaEs : ’ ,@l 8
Senrbg refrigerant of ~
I-i equipment =
m
—_ >
Distributor, Maintenance Company etc. : "
POCETEELTL Y .
5 Flowof S SR b S , il Dealer etc. 1
Equipment Resale &
Flow of m " I "i’l’ans
> icense is require = "
Refrigery Mo manage FCs. Commercial I g recovery
D e e Usedas [LIL_Jl . .. > E-waste Is designated as
prohibited. refrigerant of I hazardous waste(SW).
i \ FCs is not designated as
. SW, and not required to
? recover from E-waste
Sse A
Manufacture . Maintenance Disposal "

Summary of Outcome

i) Reduction of CO2 oriented from energy by
promotion of energy saving equipment

Previous Chiller (decade ago) New Chiller Previous Chiller (decade ago) New Chiller

Summary of Outcome

v) Prevention of global warming by
management/destruction of fluorocarbons

Reduction of GHG Amount of FCs

Global
by destruction of FCs . =3} contained in used Warmin

glslg:ing(;:ﬁ]lar}f:ment of equipment Potential

(t-CO2) () =-1,000

| cFc_ | HCiC _ For C02

Ozone Depletion 11005 0.5 t0 0.005
Potential

Global Warming 380 to 8100 90 to 1800 140 to 11700
Potential ( R12=8100) (R22=1700)  ( R134=1300)

Summary of Outcome

i) Reduction of CO2 oriented from energy by promotion
of energy saving equipment
v) Prevention of global warming by

management/destruction of fluorocarbons
1170 Reduction of CO2
B oriented from energy

1200 (t-CO2/yr)
1000 -
800 - 700 Reduction of CO2
® oriented frp, energy
600 - (t-CO2/5yrs)
400 -
140 Prevention of Global

warming potential by
d%szt;quon of FCs (t-

; C
M-2
16

Findings, etc.

Findings

v Potential sites to promote energy saving are identified. (NTT
DATA report)

v Effects of CO2 reduction by energy saving and FCs destruction
are qualified.

v Players/stakeholders for FCs recovery and destruction are
identified. (UTM presentation)

v The project’s purpose on FCs management is consistent with
trends of regulation and policy in Malaysia.

Debrief Meeting with Ministry of Environment (Japan) (MOE))

(January 22, 2015)

v' MOEJ appreciated our project’s approach and results (CO2
reduction by energy saving and FCs destruction)

v However, negotiation for JCM between Malaysia and Japan has
been still on the way.

v It would be difficult to apply financing program for investment

cost to install energy saving equipment under JCM budget.

{ Plan /Options after this project (7entative)
(after April 2015 (Japanese FY))

e Option 1: To prepare application for future financing program
under JCM.

« Option 2: To proceed preparation of the new project outside of
the JCM (e.g. application for Malaysian subsidiary)

Remaining Challenge
(items to be confirmed/examined)

> Potential sites’ intention
» Detailed technical examination

> Implementation structure (Malaysia side and Japan side)
» Finance (project cost, subsidy (Malaysia side and Japan side JCM)




E Energy Efficiency and Conservation Projects in Malaysia

NTTDaTa
Summarized Result of Questionnaire Survey
Installation Electricity
No. Facility Type of Use G Replacement Plan Consumption
: of Chiller [kwh/y]
2014/8/11
1 New York Hotel, Johor Bahru Hotel HCFC R22 1. Yes 2000 *not provided
2014/8/12 Crystal Crown Hotel, Johor 3.Currently No, but .
2 Hotel HCFC R22 anning in the future 1989 ‘not provided
201477714 HOSPITAL SULTAN ISMAIL
[ 3 |JoHoR BAMRU fospital HFC R-134a 4. No 2002 225503120
pr HOSPITAL SULTANAH AMINAH
4 | JOHOR BAHRU Hospital HFC R-134a 1. Yes, partially 2012 *not provided
2014/7/20
5  |HOSPITAL KULAI Hospital HFC R-134a 2. Yes, under 1999 *not provided
1 1 1 2014/7/14
Result of Energy Saving Estimation [ o Joxuon parsce bomgnar oo e o | asvesne
ST
7 [omy square Shopping Mall ek Re2 5.0 1998 s578.148
2014/8/12
8 |PLAZA ANGSANA MALL Shopping Mall HFC R-134a 1. ves 1996 13,221,294
. . 2014/7/6 i *
Atsushi SUZUkI_ _ 9 |Pejabat Harta Bina jescarcnaaucationdl licrc ra2 1. ves oo 2,868,639
NTT DATA Institute of Management Consulting, Inc. STV
10 |Pejabat Harta Bina fesearchatducational |, e g 134, 1. ves 2012 2,170,189
February 5, 2015 situtution
2014/7/14
1 PACIFIC OLEOCHEMICALS SDN. Factory Food HCFC R22 3.Currently No, but 2005 *not provided
BHD planning in the future
201477720 " 2 ves, uncer N
b RICH ONE FOOD SDN BHD [Factory Food not provided consideration 2014 ot provided
2014/7/23
1o |VONDELEZ NTERNATIONAL lamry oo cre ro2 3 Currently No, but 1902, 1995 4545126
soverp pianming in the future
E Energy Efficiency and Conservation Projects in Malaysia NTTDaT2 E Energy Efficiency and Conservation Projects in Malaysia NTTDaTa

Summary of the Survey

Target equipment and Estimation of .

Hospital Sultan Chiller (700 TR ><2)
et (@) 76 Million JPY

Skudai Parade Chiller (720 TR ><2)

M-2) 80 Million JPY

Chiller (250 TR >=2,
UTM (M-3) 300TR >2)

98 Million JPY
Mondelez
International

I copyich 2014 NTT OATAINSTITUTE OF MANAGEMENT CONSULTING, .

GHG Reduction 340tCO2/y

6 38
Million JPY Cost Effectiveness
20,000 JPY 112,000 JPY/tCO2
GHG Reduction 280tC02/y
aillion ng Cost Effectiveness
20,000 JPY 143,000 JPY/tCO2
GHG Reduction 326tC02/y
3 49
Million JPY Cost Effectiveness

20,000 JPY 150,000 JPY/tCO2

Chiller system was updated in a few month ago.
High efficient water chiller compressor was installed already.

Work Flow of the Energy Savings Estimation

Walk through survey (Nov. 2014)

Current Situation

- Electricity Consumption
- Use of Refrigerant

- Other related information

Survey of products and their spec

zlags!i,;

Estimation

- Cost of Installation

- CO2 Reduction

- Cost Effectiveness (JPY/tCO2)
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E Project in Malaysia (1) : Hospital Sultan Ismail

Hospital Sultan Ismail

Outside drawing of the facility

21
hospital=in-johor-bharu=iohor.ing

Secondary pump
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NTTDaTa

Chiller system for Air conditioning
700TR><5 (HFC-134a)
»Electricity consumption
1.8 GWh/month, 20GWh/year

»Two of 5 chillers are operated for 2 weeks
by turns (One is out of service)

»BAS (Building Automaton System) was
installed but it is under maintenance now.
Chillers are manually operated.

E Project in Malaysia (1) : Hospital Sultan Ismail cont’d

NTTDaTa

1t year 2M year 31 year 4t year
PS* Updating Updating Monitoring
Budgets » Detailed > 2 of 5 chillers » Other 2 » Monitoring of
P investigation of are replaced chillers are energy
In specs by high replaced consumption

Malaysia > Consultation efficient ones » Monitoring

among of energy

implementation consumption

bodies

]

Proposal
based on
2014 study
results

Chiller systems

Target facilities

% 5 Machine out of operation is replaced
one by one.

» Update plan should be considered in
accordance with budgetary provision.

*PS : Project Planning Study
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E Project in Malaysia (1) : Hospital Sultan Ismail cont’d NTTDaTa

> Additional cost of high efficient chiller system installation is estimated to be 38 million JPY per machine.
» Assuming the maximum subsidy rate is obtained, 19 million JPY is subsidized per machine, 38 million JPY per year.
» CO2 reduction is calculated to be 340 tCO2/y. The cost effectiveness is 112,000 JPY/tCO2.

> For some other projects, 20,000 JPY/tCO2 is considered as a standard figure of the cost effectiveness. Then the
subsidy rate and subsidized amount should be 10 and 6 million JPY.

> If HFC destruction is taken into account, better cost-effectiveness should be obtained.

+ Replacement in a year

700TR>2 (

Additional Cost W

76 Million JPY /7 y
+ CO2 Emission Reduction

4
340t-CO2/ly for 2 machines ) Subsidized ammount

38 Million JPY Zy
C assuming 50% )
520t-CO2/machine n

Cost Effectiveness
=112,000 JPY tCO2

_(excluding HFC destruction)

+ GHG Reduction by HFC destruction
approx. 400kg > 1300

« Yearly Additional Cost
76,000,000 JPY for 2 machines
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E Project in Malaysia (2) : Skudai Parade

NTTDETa

Skudai Parade

Chiller system for Air conditioning
720TR><4 (HFC-134a, 900 /machine)
»The chillers have been operated since 1988

»>0ne by one operation, 3 weeks for each
Outside drawing of the facility

»Monthly maintenance

»>The building was certificated as Green
Building
Chiller system

Cooling water pump
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E Project in Malaysia (2) : Skudai Parade cont’d NTTDaTa

15t year 2" year 31 year 4t year
Ps* Updatin, Updating Monitoring
Budgets » Detailed > 1 of 4 chillers > Another » Monitoring of
P‘:Qsliiz'ny investigation of are replaced chiller is energy
In specs by high replaced consumption
Malaysia » Consultation efficient ones » Monitoring
among of energy
implementation consumption
bodies
ﬂ Target facilities
Proposal Chiller systems
based on » Machine out of operation is replaced
2014 study one by one.
results

» Update plan should be considered in
accordance with budgetary provision.

*PS : Project Planning Study
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E Project in Malaysia (2) : Skudai Parade cont’d NTTDaTa

> Additional cost of high efficient chiller system installation is estimated to be 40 million JPY per machine.
» Assuming the maximum subsidy rate (50%) is obtained, 20 million JPY is subsidized per machine.
» CO2 reduction is calculated to be 140 tCO2/y. The cost effectiveness is 143,000 JPY/tCO2.

> For some other projects, 20,000 JPY/tCO2 is considered as a standard figure of the cost effectiveness. Then the
subsidy rate and subsidized amount should be 7  and 3 million JPY.

> If HFC destruction is taken into account, better cost-effectiveness should be obtained.

+ Replacement in a year

720TR><1 L Additional Cost

40 Million JPY /' y

4
Subsidized ammount
20 Million JPY Zy
¥ assuming 50%
1,170t-CO2/machine d

-

+ CO2 Emission Reduction
140t-CO2/y for 1 machines

* GHG Reduction by HFC destruction
approx. 900kg > 1300

< J J

Cost Effectiveness
=143,000 JPY tCO2

« Yearly Additional Cost ‘
(excluding HFC destruction)

40,000,000 JPY for 1 machines

4
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E Project in Malaysia (3) : UTM

U™

NTTDaTa

DS! building Chiller system for Air conditioning

C-16 Building 300TR>=2 (HCFC-123)
DSI Building ~ 250TR>=2 (HCFC-123)

» 5 days a week operation, 7:30am — 16:30.
Chiller system at DSI

» Since the facility is a research & educational
institution, a wide range of data collection is

expected.
« Electricity consumption

Chiller system at C16 Relation with temperature & humidity

Possibility of refrigerant leakage
etc.
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E Project in Malaysia (3) : UTM cont’d

NTTDaTa

1t year 2M year 31 year 4t year
PS* Updating Updating Monitoring
Bud » Detailed > 1 of 2 chillers » The other chiller at » Monitoring of
e investigation of atC16is C16 is replaced energy
In specs replaced > The other chiller at consumption
Malaysia » Consultation > 1 of 2 chillers DSl is replaced
among at DSl is »>Monitoring of
implementation replaced energy consumption
bodies
ﬁ Target equipment
Proposal Chiller systems
based on » Machine out of operation is replaced
2014 study one by one.
results

» Update plan should be considered in
accordance with budgetary provision.

*PS : Project Planning Study
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E Project in Malaysia (3) : UTM cont’d NTTDaTa

> Additional cost of high efficient chiller system installation is estimated to be 49 million JPY per machine.
> Assuming the maximum subsidy rate (50%) is obtained, 24.5 million JPY is subsidized per machine.
> CO2 reduction is calculated to be 163 tCO2/y. The cost effectiveness is 150,000 JPY/tCO2.

> For some other projects, 20,000 JPY/tCO2 is considered as a standard figure of the cost effectiveness. Then the
subsidy rate and subsidized amount should be 7  and 3 million JPY.

+ Replacement in a year - - -
250TR>1 300TR>1 Additional Cost
49 Million JPY /' y
+ CO2 Emission Reduction 1

Subsidized ammount
24.5 Million JPY Zy

+ GHG Reduction by HFC destruction \ assuming 50% )
HCFC, uncovered by Kyoto protocol, is used. - 4 .

‘ Cost Effectiveness ‘

163t-CO2/y for 2 machines

« Yearly Additional Cost =159,000 JPY tCO?
49,000,000 JPY for 2 machines \_(excluding HFC destruction) |
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E Project in Malaysia (4) : Mondelez International NTTDaTa

Mondelez International

— Building

l Outline

» Chiller system was recently updated
» Efficiency is expected to be improved

» Low GWP Refrigerant, H22a, was
introduced

Chiller system

Already Advanced Factory

H22a was already
installed
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r NTTDaTa

Preparing for the Model Projects,
in accordance with G to G negotiation...
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