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6]^OLKX <\% YP ^RO 4YVVOQO YP ?SM\YXO]SK$7D?# BYRXZOS 4KWZ_] KXN Wc]OVP% BO\ E\K`OV

E='+-) KXN E='+-* K_^RY\SdO Y_\ YPPSMSKV ^\K`
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DSXMO IKZ RK] KV\OKNc MRK\^O\ON ^ROS\ C24 K]]YMSK^SYX# S^ S] SXNOON KX SXMOX^S`O PY\ ^ROW

^Y \OMOS`O ^RO PS\]^ ^OMRXSMSKX ^\KSXSXQ%

DRY_VN cY_ XOON WY\O NO^KSV]# ZVOK]O VO^ _] UXYa%
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AX 5OMOWLO\ (.# )'(*# 2]]YMSK^O

?SM\YXO]SK$7D?&BYRXZOS 4KWZ_]

SX COP\SQO\K^SYX KXN 2S\ 4YXNS^SYX ^Y \O

^K\QO^SXQ ^RO ^OMRXSMSKX] aRY K\O M_\\OX^Vc ]O\`SMSXQ ^RO \OP\SQO\K^SYX KXN KS\

MYXNS^SYXSXQ SX ^RO ]^K^O YP IKZ%

SWZVOWOX^K^SYX YP ^RO ZRK]O

^\KSXSXQ WK^O\SKV] KXN ]^\K^OQSO] _]ON Lc ?\% ?SMRKOV ?YVVO\ P\YW 2_]^\KVSKX BKMSPSM

EOMRXSMKV 4YVVOQO aRY MYXN_M^ON ^RO ]S

)'(*%

ERO ^\KSXSXQ MYX^OX^] K] SXNSMK^ON SX

K\OK] P\YW AdYXO DMSOXMO ^Y

\OP\SQO\KX^ ]_MR C$)) ^Y 974 ]_MR

5_\SXQ ^RO SX^\YN_M^Y\c ]O]]SYX PY\

SXS^SKV LKMUQ\Y_XN YP RYa ?YX^\OKV B\Y^YMYV

7D? 8Y`O\XWOX^ ^Y OXQKQO

YXO KXY^RO\ KXN TYSX ^RO Y^RO\ WOWLO\ MY_X^\SO] YP ^RO ?YX^\OKV B\Y^YMYV

^RO OX`S\YXWOX^KV SWZKM^] YP \OP\SQO\KX^] M_\\OX^Vc _]ON SX ^RO C24 ]OM^Y\]%

D_MR SX^\YN_M^Y\c ]O]]SYX KV]Y

aRO\O MYZSO] YP A5D \OQ_VK^SYX a

L\SOPVc Z\O]OX^ON K] ^aY Y\ WY\O S^OW]

\O[_S\OWOX^]% ERO ZOXKV^SO]

N_\SXQ ^RO ^\KSXSXQ%

GS^R ^RO Q\OK^

Z\OZK\K^SYX YP ^RO

XOaVc MRK\^O\ON

COP\SQO\K^SYX KXN

2S\ 4YXNS^SYXSXQ

!C24" 2]]YMSK^SYX

YP ^RO D^K^O YP IKZ#

^RO ^OMRXSMSKX

^\KSXSXQ aOX^

]WYY^RVc N_\SXQ

^RO ^R\OO P_VV NKc]

K^ ^RO IKZ DWKVV

3_]SXO]]

5O`OVYZWOX^

4OX^O\ _X^SV S^ aK]

2]]YMSK^O B\YPO]]Y\ 3O\^YVNY 6]^OLKX <\% P\YW ^RO 4YVVOQO YP

7D?&BYRXZOS 4KWZ_] KXN ; ^\K`OVON ^Y IKZ ^Y MYXN_M^ K

SX COP\SQO\K^SYX KXN 2S\ 4YXNS^SYX ^Y \O$OXPY\MO ^RO ?YX^\OKV B\Y^YMYV%

^K\QO^SXQ ^RO ^OMRXSMSKX] aRY K\O M_\\OX^Vc ]O\`SMSXQ ^RO \OP\SQO\K^SYX KXN KS\

MYXNS^SYXSXQ SX ^RO ]^K^O YP IKZ% 2] MRK\^ON K] YXO YP ^RO WKSX MY\O KM^S`S^SO] SX ^RO

SWZVOWOX^K^SYX YP ^RO ZRK]O$Y_^ YP 9474 SX ^RO 7D?# ^RO ^\KSXSXQ KNKZ^ON ^RO ]KWO

^\KSXSXQ WK^O\SKV] KXN ]^\K^OQSO] _]ON Lc ?\% ?SMRKOV ?YVVO\ P\YW 2_]^\KVSKX BKMSPSM

EOMRXSMKV 4YVVOQO aRY MYXN_M^ON ^RO ]SWSVK\ ^\KSXSXQ SX BYRXZOS P\YW AM^YLO\ )(

ERO ^\KSXSXQ MYX^OX^] K] SXNSMK^ON SX ^RO K^^KMRON E\KSXSXQ B\YQ\KW#

K\OK] P\YW AdYXO DMSOXMO ^Y NOWYX]^\K^SYX YP \OMY`O\SXQ KXN \O^\YPS^^SXQ P\YW 9474

)) ^Y 974 ]_MR K] C$+('2%

SX^\YN_M^Y\c ]O]]SYX PY\ ^RO ^\KSXSXQ# ; NOVS`O\ON K Z\O]OX^K^SYX MY`O\SXQ ^RO

?YX^\OKV B\Y^YMYV MKWO SX^Y LOSXQ KXN RYa S^ YLVSQK^O] ^RO

7D? 8Y`O\XWOX^ ^Y OXQKQO ^RO C24 K]]YMSK^SYX] KXN Y^RO\ ]^KUORYVNO\]

YXO KXY^RO\ KXN TYSX ^RO Y^RO\ WOWLO\ MY_X^\SO] YP ^RO ?YX^\OKV B\Y^YMYV

^RO OX`S\YXWOX^KV SWZKM^] YP \OP\SQO\KX^] M_\\OX^Vc _]ON SX ^RO C24 ]OM^Y\]%

KV]Y MY`O\] ^RO AdYXO 5OZVO^SXQ D_L]^KXMO

aRO\O MYZSO] YP A5D \OQ_VK^SYX aO\O Z\Y`SNON PY\ ^RO ZK\^SMSZKX^]% ERO \OQ_VK^SYX aK]

Z\O]OX^ON K] ^aY Y\ WY\O S^OW] SX ]_MR \OQ_VK^SYX \OVK^O ^Y ^RO

ERO ZOXKV^SO] _XNO\ ]_MR \OQ_VK^SYX aK] KV]Y ]_WWK\SdON

<\% P\YW ^RO 4YVVOQO YP

^Y IKZ ^Y MYXN_M^ K EOMRXSMSKX E\KSXSXQ

OXPY\MO ^RO ?YX^\OKV B\Y^YMYV% D_MR ^\KSXSXQ S]

^K\QO^SXQ ^RO ^OMRXSMSKX] aRY K\O M_\\OX^Vc ]O\`SMSXQ ^RO \OP\SQO\K^SYX KXN KS\

MY\O KM^S`S^SO] SX ^RO

Y_^ YP 9474 SX ^RO 7D?# ^RO ^\KSXSXQ KNKZ^ON ^RO ]KWO

^\KSXSXQ WK^O\SKV] KXN ]^\K^OQSO] _]ON Lc ?\% ?SMRKOV ?YVVO\ P\YW 2_]^\KVSKX BKMSPSM

WSVK\ ^\KSXSXQ SX BYRXZOS P\YW AM^YLO\ )($)*#

^RO K^^KMRON E\KSXSXQ B\YQ\KW# MY`O\] K aSNO

\O^\YPS^^SXQ P\YW 9474

^RO ^\KSXSXQ# ; NOVS`O\ON K Z\O]OX^K^SYX MY`O\SXQ ^RO

KXN RYa S^ YLVSQK^O] ^RO

C24 K]]YMSK^SYX] KXN Y^RO\ ]^KUORYVNO\] ^Y MYVVKLY\K^O

YXO KXY^RO\ KXN TYSX ^RO Y^RO\ WOWLO\ MY_X^\SO] YP ^RO ?YX^\OKV B\Y^YMYV ^Y KNN\O]]

^RO OX`S\YXWOX^KV SWZKM^] YP \OP\SQO\KX^] M_\\OX^Vc _]ON SX ^RO C24 ]OM^Y\]%

L]^KXMO !A5D" COQ_VK^SYX#

^RO ZK\^SMSZKX^]% ERO \OQ_VK^SYX aK]

SX ]_MR \OQ_VK^SYX \OVK^O ^Y ^RO C24 ^OMRXSMSKX

KV]Y ]_WWK\SdON KXN Z\O]OX^ON



]_MMO]]P_VVc MYWZVO^ON% B\YPO]]Y\ 3O\^YVNY MYXN_M^ON WY]^ YP ^RO ^OMRXSMKV ]O]]SYX]

^RK^ NOKV] aS^R ]O\`SMO] YP C24 ^OMRXSMSKX]% ERO ^\KSXSXQ L\Y_QR^ ^YQO^RO\ K ^Y^KV YP

]O`OX^OOX ^OMRXSMSKX] P\YW LY^R Z\S`K^O KXN Z_LVSM ]OM^Y\]% ERS] ^\KNO ]^SVV ]RYa] ^RK^

POWKVO K\O XY^ \OKNc ^Y OXQKQO SX ]_MR ^\KNO]WKX K] ]SWSVK\ ^Y ^RK^ YP BYRXZOS%

2] ; YL]O\`ON ^RO ZK\^SMSZKX^]# ; NOMSNON ^Y NY KX SX]^KX^ KXKVcdO] YX ^RO NOWYQ\KZRSM

MRK\KM^O\S]^SM] YP ^RO ZK\^SMSZKX^]% ERO KQO MYWZY]S^SYX \KXQO] P\YW ). ^Y ,-

\O]ZOM^S`OVc aRSMR cSOVN K WOKX KQO K^ +, aRSVO WONSKX KQO S] K^ +.%,% ERS] SXNSMK^O]

^RK^ PSP^c ZO\MOX^ YP ^RO ZK\^SMSZKX^] MYXMOX^\K^ON K^ ^RO +.^R KQO L\KMUO^ aRSMR aY_VN

SWZVSO] ^RK^ cY_XQO\ aY\USXQ KQO Q\Y_Z K\O XY^ SX ^RS] ^\KNO%

GRSVO 4A?$7D?&BYRXZOS MKWZ_] RK] K VYa \K^O YP Q\KN_K^O] SX ^RS] ^\KNO# ; ^RSXU LY^R

]^K^O KXN XK^SYXKV QY`O\XWOX^ ]RY_VN LO KVO\^ON YX ^RS]% ERO SWZVOWOX^K^SYX YP

?YX^\OKV B\Y^YMYV S] KV]Y RSQRVc NOZOXNOX^ YX ^RO C24 ^OMRXSMSKX ^Y ]_]^KSX ^RO MRKXQO]

KXN WKSX^OXKXMO XY^ YXVc ^R\Y_QRY_^ ^RO 9474 ZRK]O$Y_^ ]MRON_VO L_^ KV]Y N_\SXQ ^RO

^\KX]S^SYXKV R_\NVO] K] ^OMRXYVYQc ]RSP^ON ^YaK\N ^RO XK^_\KV RcN\YMK\LYX \OP\SQO\KX^]%

;P ^RO aY\UPY\MO SX ^RS] PSOVN S] XY^ KLVO ^Y MYZO KXN aS^R]^KXN ^RO ^OMRXYVYQSMKV

MRKXQO]# ^RS] aSVV SWZKM^ ^RO Y`O\KVV SWZVOWOX^K^SYX KXN WKc _XNO\WSXO Y_\

MYWZVSKXMO ^Y ^RS] SX^O\XK^SYXKV ^\OK^c%

GRSVO LY^R Z\S`K^O KXN Z_LSM ]OM^Y\] K\O XY^SMOKLVc OXQKQO SX ^RS] C24 K]]YMSK^SYX# aO

]RY_VN MYX^SX_O ^Y OXMY_\KQO ^RO MYVVKLY\K^SYX KXN MYYZO\K^S`O \OVK^SYX]RSZ LO^aOOX

^RO]O ^aY `ORSMVO] \_XXSXQ ^RO OMYXYWc%

ERO MVY]SXQ YP ^RO ^\KSXSXQ L\Y_QR^ ^YQO^RO\ ]O`O\KV ]_ZO\`S]Y\] KXN 46A] YP ^RO

ZK\^SMSZKX^] ^Y aS^XO]] KXN VOK\X WY\O YX ^RO _XNO\^KUSXQ] YP ^RO ?YX^\OKV B\Y^YMYV%

ERS] S] SXNOON KV]Y MYX^\SL_^O] ^Y ^RO KaK\OXO]] MKWZKSQX YP ^RO ?YX^\OKV B\Y^YMYV%

5_\SXQ ^RO MVY]SXQ ]YWO C24 O[_SZWOX^&^YYV] aO\O QS`OX ^Y ^RO IKZ C24 K]]YMSK^SYX

PY\ ^ROS\ NKSVc ]O\`SMSXQ% 2VYXQ aS^R ^RY]O Z\O`SY_]Vc ]OX^ ^Y IKZ aO RK`O QS`OX ^ROW

^RO PYVVYaSXQ1 ( \OMY`O\c WKMRSXO# ( WSM\YX QK_QO# ( aOSQRSXQ ]MKVO a&RY]O KXN ( VOKU

NO^OM^Y\% DSXMO A66? \OMOS`ON * YP OKMR# ( ZKMUKQO S] ]^\K^OQSMKVVc VYMK^ON SX IKZ#

aRSVO ^RO Y^RO\ ]^K^O] KVYXQ aS^R BYRXZOS 4KWZ_] aSVV ]RK\O ^RO Y^RO\ ^aY%

ERO IKZ 4_]^YW] APPSMO KV]Y \OMOS`ON ( \OP\SQO\KX^ SNOX^SPSO\ aS^R LK^^O\c MRK\QO\% ERO

Y^RO\ \OP\SQO\KX^ SNOX^SPSO\ aSVV LO ]RK\ON Lc BYRXZOS# 4R__U KXN =Y]\KO ]SXMO ^ROc K\O

SX MVY]O Z\YbSWS^c%

3OVYa K\O ]YWO YP ^RO ]XKZ ]RY^] ^KUOX N_\SXQ ^RO ^\KSXSXQ%



;]]_O]1

" 2V^RY_QR Y_\ \OMY`O\c McVSXNO\ aK] MYXPS]MK^ON Lc ^RO E\KX]ZY\^K^SYX KXN

DOM_\S^c 2NWSXS]^\K^SYX !ED2" SX 8_KW# ^RO ZK\^SMSZKX^] aO\O KLVO ^Y L\SXQ WY\O

^RKX YXO \OMY`O\c McVSXNO\] PY\ ^RO RKXN]

KMMOZ^ON ^RO ZKMUKQO RYaO`O\# ED2 SX 8_KW MYXPS]MK^ON ^RO S^OW%

" AXO ]O]]SYX aK] XY^ P_VVc MY`O\ON N_O ^Y VKMU YP

]SWSVK\ ^OMRXS[_O] aO\O NOWYX]^\K^O

9474 ^Y 974% ?_V^SZVO McVSXNO\] aO\O _]ON ^Y ]_L]^

KX 24 _XS^ aS^R C$+'.4%

COMYWWOXNK^SYX1

2V^RY_QR Y_\ \OMY`O\c McVSXNO\ aK] MYXPS]MK^ON Lc ^RO E\KX]ZY\^K^SYX KXN

DOM_\S^c 2NWSXS]^\K^SYX !ED2" SX 8_KW# ^RO ZK\^SMSZKX^] aO\O KLVO ^Y L\SXQ WY\O

^RKX YXO \OMY`O\c McVSXNO\] PY\ ^RO RKXN]$YX$ObO\MS]O]% FXS^ON SX BYRXZOS

QO RYaO`O\# ED2 SX 8_KW MYXPS]MK^ON ^RO S^OW%

] XY^ P_VVc MY`O\ON N_O ^Y VKMU YP C$C$+'.4 YX ^RO S]VKXN# R

]SWSVK\ ^OMRXS[_O] aO\O NOWYX]^\K^ON ^Y ]_ZZVOWOX^ ^RO KM^_KV \O^\YPS^^SXQ

?_V^SZVO McVSXNO\] aO\O _]ON ^Y ]_L]^S^_^O ^RO KM^_KV \O^\YPS^^SXQ YP

+'.4%

2V^RY_QR Y_\ \OMY`O\c McVSXNO\ aK] MYXPS]MK^ON Lc ^RO E\KX]ZY\^K^SYX KXN

DOM_\S^c 2NWSXS]^\K^SYX !ED2" SX 8_KW# ^RO ZK\^SMSZKX^] aO\O KLVO ^Y L\SXQ WY\O

FXS^ON SX BYRXZOS

QO RYaO`O\# ED2 SX 8_KW MYXPS]MK^ON ^RO S^OW%

+'.4 YX ^RO S]VKXN# RYaO`O\

N ^Y ]_ZZVOWOX^ ^RO KM^_KV \O^\YPS^^SXQ P\YW

S^_^O ^RO KM^_KV \O^\YPS^^SXQ YP



" DSXMO *' ZY_XNO\ YP C$+'.4 McVSXNO\ S] XY^ K`KSVKLVO PY\ ^RO ^\KSXSXQ SX KXc YP ^RO

]^K^O# A66? W_]^ ]^OZ SX ^Y Z_\MRK]O YXO McVSXNO\ YP C$+'.4 PY\ OKMR ]^K^O ^Y

KM^_KVVc ZO\PY\W ^RO \O^\YPS^^SXQ Z\YMO]]%

" A66? ^Y aY\U KVYXQ]SNO aS^R 4A?$7D?&BYRXZOS 4KWZ_] ^Y PSXN aKc] ^Y SWZ\Y`O

^RO OX\YVVWOX^ KXN Q\KN_K^SYX \K^O YP C24 ^\KNO%

" CO`SOa YP ?AF&4YX^\KM^ YX 6[_SZWOX^ 9KXNY`O\ LO^aOOX OKMR C24 KXN A66?

]RY_VN LO MYWZVO^ON K] ]YYX K] ZY]]SLVO%

" A66? ^Y MYXN_M^ K C24 WOO^SXQ SX BYRXZOS# =Y]\KO KXN 4R__U SX Y\NO\ ^Y

KMMOVO\K^O ^RO O]^KLVS]RWOX^ YP C24 K]]YMSK^SYX SX ^RO]O ]^K^O]% IKZ aK]

PY\^_XK^O PY\ ^ROc RK`O ]MRON_VON ^ROS\ C24 WOO^SXQ aROX ; aK] ^RO\O N_\SXQ

^RO NK^K MYVVOM^SYX Z\YMO]]%

" C24 ^OMRXSMSKX ^\KSXSXQ SX 4R__U KXN =Y]\KO ]RY_VN LO ]MRON_VON aS^RSX ^RO PS\]^

[_K\^O\ YP 4I )'(+%

" 5K^K MYVVOM^SYX YP )'(* NK^K ]RY_VN KV]Y LO MYXN_M^ON N_\SXQ ^RO ]KWO ^SWO

P\KWO !(]^ [^\ YP )'(+" ^Y KVVYa KWLVO ^SWO PY\ MYWZSVK^SYX YP KXX_KV \OZY\^] ^Y

?>7 KXN AdYXO DOM\O^K\SK^ aRSMR N_O SX ?Kc%
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Day 1: 18 December 2013

08:30 - 09:00 Registration of participants

09:00 -09:15 Opening Remarks

09:15- 09:30 Introduction of participants

09:30 – 09:45 Morning Tea Break
09:45-11:00 " *C4?C84D =5

" *C4?C84D =5 '$&$ +70@4

" *C4?C84D =5 +70@4

" *C4?C84D =5 *E=<4 %4>94A8<6 .B1@A0<24 -46B90A8=<

8< ?490A8=< A= -#$ /427<8280<@

" *C4?C84D =5 ,B=A0 0<3 (824<@8<6

11:00 - 12:00 Ozone science and Montreal protocol

12:00 - 13:00 LUNCH BREAK
13:00-14:45 Refrigerants and alternatives

14:45-15:00 Afternoon Tea

15:00-17:00 Identifying refrigerants by using electronic refrigerant
identifier/ workshop demonstration

;B<CE8?B= G>; 0CBGE;6@ 1ECGC8C@

+;FG 1E68G?8; .9H86G?CB 6B9 4E6?B?B= ?B

*?E ,CB9?G?CB?B=) 4;8>B?8?6B /;I;@

,C@CB?6" 56D 3G6G;

-;8;A7;E %(#&$" &$%'

Registration of participants YAP RAC Association

Opening Remarks Tilson Kephas
National Ozone Officer of FSM

Introduction of participants

Morning Tea Break and Group Photo
*C4?C84D =5 )=<A?409 +?=A=2=9"&.) -0A85820A8=<

*C4?C84D =5 '$&$ +70@4!=BA )0<064;4<A +90<

*C4?C84D =5 +70@4!=BA .2743B94

*C4?C84D =5 *E=<4 %4>94A8<6 .B1@A0<24 -46B90A8=<

8< ?490A8=< A= -#$ /427<8280<@

*C4?C84D =5 ,B=A0 0<3 (824<@8<6

Tilson Kephas
National Ozone Officer of FSM

Ozone science and Montreal protocol/Lecture Bert Esteban
RAC Associate Professor
COM

LUNCH BREAK
and alternatives/ lecture Bert Esteban Jr.

RAC Associate Professor
COM

Identifying refrigerants by using electronic refrigerant
identifier/ workshop demonstration

Bert Esteban Jr.
RAC Associate Professor
COM

;B<CE8?B= G>; 0CBGE;6@ 1ECGC8C@

4E6?B?B= ?B
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YAP RAC Association

Tilson Kephas
National Ozone Officer of FSM

Tilson Kephas
National Ozone Officer of FSM

Bert Esteban Jr.
RAC Associate Professor
COM-FSM

Bert Esteban Jr.
RAC Associate Professor
COM-FSM

Bert Esteban Jr.
RAC Associate Professor
COM-FSM



Day 2: 19 December 2013

08:15 – 8:30 Review of the previous lesson Bert Esteban Jr.
RAC Associate Professor
COM-FSM

08:30 – 09:45 Air conditioning and Refrigeration tube practices:
Cutting, Flaring, Swaging and brazing/video and
discussions

Bert Esteban Jr.
RAC Associate Professor
COM-FSM

09:45 – 10:00 Morning Tea Break

10:00 – 12: 00 ACR tubes practices/hands-on Bert Esteban Jr.
RAC Associate Professor
COM-FSM

12:00 - 13:00 LUNCH BREAK

13:00-14:45 Pressure test, evacuation and refrigerant
recharging/lecture & demonstration

Bert Esteban Jr.
RAC Associate Professor
COM-FSM

14:45-15:00 Afternoon Tea

15:00-17:00 Practical exercises Bert Esteban Jr.
RAC Associate Professor
COM-FSM

Day 3: 20 December 2013

08:15 – 8:30 Review of the previous lesson Bert Esteban Jr.
RAC Associate Professor
COM-FSM

08:30 – 09:45 Refrigerant recovery and retrofitting procedures Bert Esteban Jr.
RAC Associate Professor
COM-FSM

09:45 – 10:00 Morning Tea Break

10:00 – 12: 00 Recovery practices/hands-on Bert Esteban Jr.
RAC Associate Professor
COM-FSM

12:00 - 13:00 LUNCH BREAK

13:00-14:45 Retrofitting of air conditioning system/hands-on Bert Esteban Jr.
RAC Associate Professor
COM-FSM

14:45-15:00 Afternoon Tea

15:00 –17:00 Continuation of hands-on Bert Esteban Jr.
RAC Associate Professor
COM-FSM

17:00-17:30 Wrap-Up and Way Forward

18:00 – 22:00 Dinner Hosted by OEEM and YAP RAC


