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Abbreviation Description 
ACMO "22*2)&+)!:M*,D!6,7*#&%!@DD*#,(!!

AD Auto Disable 

ARS Anti Rabies Serum 
ARV Anti Rabies Vaccine 

AVS Anti Snake Venom 
BCG Bacille Calmette Guerin 

CCL Cold Chain and Logistics 
CCO Cold Chain Officer 

CES Coverage Evaluation Survey 
CFC :M%$($!<%$K($!:&('$+!T(,D(*I,(&+)U!

CHC Community Health Centre 

cm3 :K'*#!:,+)*3,),(!

CMO :M*,D!6,7*#&%!@DD*#,(!
0C Degree Celsius  

DF Deep Freezer 
DH&FW Department of Health and Family Welfare 

DLHFS District Level Health Facility Survey 
DPT Diphtheria, Pertussis, Tetanus 

DRCHO District Reproductive and  Child Health Officer 
DT Diphtheria Tetanus 

EPIO Expanded Program of Immunization Officer 
EVSM Effective Vaccine Store Management 

FIC Fully Immunized Child 
HepB Hepatitis B 

ILR Ice Lined Refrigerator 
IPHS Indian Public Health Standards 

KVA V*%$!W&))!"3G,(,!

m3 :K'*#!6,),(!

MDVP 6K%)*!.$2,!S*&%!R$%*#X!
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Abbreviation Description 
MIS Management Information System 

ml 6*%%*%*),(!!

MOHFW Ministry of Health and Family Welfare 
MOIC Medical Officer In-Charge 

NRHM National Rural Health Mission 
OPV Oral Polio Vaccine 

PHC Primary Health Centre 
PIP Program Implementation Plan 

POL Petrol Oil and Lubricant  
RCH Reproductive Child Health 

RIMS Routine Immunization Management System 
SEPIO State Expanded Program of Immunization Officer 

TA/DA Travelling Allowance/Dearness Allowance 
TT Tetanus Toxoid 

UIP 8+*Q,(2&%!933K+*Y&)*$+!R($I(&3!

UNICEF United Nations Children’s Fund 

VMAT Vaccine Management Assessment and Training 
VVM Vaccine Vial Monitor 

WHO  World Health Organization 

!
!
!
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.*(,#)$(&),! $D! /,&%)M! 0,(Q*#,2! T./0T<WUU! "22&3! *+! #$%%&'$(&)*$+! -*)M! 849:;<! 2)&),!
$DD*#,! &*32! )$! 2)(,+I)M,+! *)2! *33K+*Y&)*$+! G($I(&33,! )M($KIM! 2,Q,(&%! *++$Q&)*Q,!
2)(&),I*,2B! ! ! :$+2*7,(*+I! )M,! *3G$()&+#,! $D! Q&##*+,! 3&+&I,3,+)! &+7! %$I*2)*#21! )M,!
&22,223,+)!$D!)M,!,]*2)*+I!Q&##*+,!3&+&I,3,+)!2X2),3!*+!,%,Q,+!7*2)(*#)2!$D!"22&3!M&2!
',,+!#$+7K#),7B!!

W/@^849:;<!S&##*+,!6&+&I,3,+)!"22,223,+)!=$$%!TS6"=UC!M&2!',,+!&7$G),7!D$(!&!
2X2),3&)*#!&22,223,+)!&+7!#&G&#*)X!'K*%7*+I!$D!)M,!M,&%)M!7,G&()3,+)!2)&DD2!*+Q$%Q,7!*+!
($K)*+,!*33K+*Y&)*$+!Q&##*+,!M&+7%*+I!&+7!3&+&I,3,+)B!

=M,!Q&##*+,!3&+&I,3,+)!&22,223,+)!-&2!#&((*,7!$K)!D$(!)M,!(,)($2G,#)*Q,!G,(*$7!$D!A!
3$+)M2!T@#)$',(_FOON!)$!6&(#M!FOCOU1!-*)M!$'`,#)*Q,2!$Da!

1) Identifying the strengths and good practices of vaccine stores;  

2) Train the staff responsible for handling state, intermediate and primary health vaccine 
stores in vaccine management practices ; 

3) Identify major knowledge gaps;  

4) Identify major performance gaps ; 

5) Identify resource and training needs;  

6) Develop internal capacity of the system to conduct similar self assessment for 
remaining districts and repeat the training and assessment periodically. 

The VMA was carried out using following steps: 

1) Trained the selected staff in conducting the Sites assessment cum training using VMA 
Tool during four days workshop held in Guwahati; 

2) The state vaccine store was assessed on VMAT criteria using VMA Tool; 

3) The assessment covered 11 districts and 2 PHC approximately per district. The 
districts were assessed by the team from other districts except for few exceptions;  

4) The DIOs and other members of each district participated in assessment carried out 
the one day training of cold chain handlers in their own district based on the standard 
operating procedures discussed during the program; 

5)  A three days consultative workshop held at Guwahati to submit and compile the 
assessment data; 

6) Participants formulated standard operating procedures for district stores and PHC  
during the consultative workshop; 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
C!W/@^9S>^!OEBOF!"G(*%!FOOE1!S&##*+,!6&+&I,3,+)!"22,223,+)1!Z,+,Q&!
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7) Major findings, its cause and solutions were formulated to draw key 
recommendations from the assessment exercise; 

8) Outcome of the assessment was presented to dignitaries for their perusal and line of 
action for implementing the recommendations.  

!"#$%&'(&')*$+,-.$/**"**."'0$

=M,!&22,223,+)!(,D%,#),7!)M,!I$$7!G(&#)*#,21!I&G2!&+7!*22K,2!)M&)!+,,7,7!),#M+*#&%!&+7!
3&+&I,3,+)!*+),(Q,+)*$+B!=M,2,!&(,!2K33&(*Y,7!',%$-a!!

1--($2,/30&3"*$/'($+&'(&')*$$

CB!=M,!),3G,(&)K(,!(,#$(72!&)!2)&),!&+7!7*2)(*#)!%,Q,%2!-,(,!-,%%!3&*+)&*+,7B!=M,!2)&DD!
2M$-2!)M,!I$$7!b+$-%,7I,!$D!)M,(3$_2,+2*)*Q*)X!$D!Q&##*+,2B!!

FB!0$%&(!(,D(*I,(&)$(2!*+2)&%%,7!*+!)M,!'$&)!#%*+*#2!-,(,!Q,(X!2K##,22DK%!,Q,(X!2*+#,!)M,*(!
*+2)&%%&)*$+!D*Q,!X,&(2!&I$B!!

4,"/*$05/0$'""("($&.2,-6"."'0$

CB =M,!W&%b_*+_<(,,Y,(!&)!2)&),!Q&##*+,!2)$(,!&+7!#$%7!($$32!TW&%b_*+_:$$%,(U!
(,I*$+&%!2)$(,2!$D!:&#M&(!&+7!.*'(KI&(M!-,(,!+$)!DK+#)*$+*+I!G($G,(%XB!=M,2,!
K+*)2!&(,!3$(,!)M,+!FO!X,&(2!$%7!&+7!&(,!7K,!D$(!(,G%&#,3,+)B!!

FB =M,!'K*%7*+I!M$2)*+I!)M,!2)&),!Q&##*+,!2)$(,!+,,72!(,DK('*2M*+I!)$!$')&*+!)M,!
(,cK*(,7!,%,#)(*#&%!&+7!'K*%7*+I!2)&+7&(72!&+7!)$!M$2)!)M,!+,-%X!2KGG%*,7!#$%7!
($$3!&+7!D(,,Y,(!($$3!'X!6@/<WB!!

HB =M,!'K*%7*+I!$D!2)&),!Q&##*+,!2)$(,!*2!',*+I!K2,7!)$!2)$(,!)M,!2KGG%*,2!$)M,(!)M,+!
Q&##*+,!&+7!7*%K,+)!!T2K#M!&2!2G&(,!G&()21!G($3$)*$+!3&),(*&%!,)#U!-M*#M!3&b,2!
)M,!2)$(,!Q,(X!#$+I,2),7!&+7!%,&Q,2!+$!($$3!D$(!G&#b&I*+I!$D!Q&##*+,!D$(!
)(&+2G$()&)*$+!T*+#%K7*+I!2G&#,!D$(!*#,_G&#b!#$+7*)*$+*+IUB!!

JB =M,!Q&##*+,!2)$(&I,!#&G&#*)X!$D!)M,!2)&),!2)$(,!*2!2K'!$G)*3&%!M,+#,!&2!&!(,2K%)!
Q&##*+,!*2!2)$(,7!*+!K+7,2*(&'%,!#$+7*)*$+2B!

EB S&##*+,!2)$(,2!$D!3$2)!$D!)M,!7*2)(*#)2!&(,!%$#&),7!*+!($$32!)M&)!&(,!3K#M!23&%%,(!
)M,+!(,cK*(,7B!!

AB =M,(,!*2!+$!7,7*#&),7!2)&+7'X!G$-,(!2KGG%X!)M($KIM!I,+,(&)$(2!D$(!7*2)(*#)!
2)$(,2!$D!V&3(KG1!6*($I&$+1!.MK'(*1!:&#M&(1!4&I&$+1!>,(G,)&1!87&%IK(*1!
.&((&+I1!.*'(KI&(M!&+7!.M,3&`*B!!

LB R$2)!$D!(,D(*I,(&)$(!),#M+*#*&+!*2!Q&#&+)!D$(!G&2)!2*]!X,&(2!&)!:&#M&(!7*2)(*#)!,Q,(!
2*+#,!)M,!),#M+*#*&+!-&2!)(&+2D,((,7!)$!4&I&$+!7*2)(*#)B!!

PB S&##*+,!7,%*Q,(X!Q&+!*2!+$)!DK+#)*$+*+I!G($G,(%X!*+!)M,!7*2)(*#)2!$D!:&#M&(1!
V&(*3I&+`1!6$(*I&$+1!.M,3&`*1!V&3(KG1!.&((&+I!&+7!>&(G,)&!&2!)M,!Q&##*+,!
Q&+!*+!)M,2,!7*2)(*#)2!&(,!Q,(X!$%7!&+7!+,,7,7!D(,cK,2)!(,G&*(*+IB!!

NB =M,(,!-,(,!#$+7,3+,7!*),32!D$K+7!$##KGX*+I!)M,!2)$(,2!$D!4&I&$+!&+7!
6$(*I&$+!7*2)(*#)2B!!
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COB 0$3,!$D!)M,!9?50!&+7!.<2!$D!V&3(KG1!.&((&+I!&+7!>&(G,)&!7*2)(*#)!-,(,!
DK+#)*$+*+I!2K'_$G)*3&%%X!-*)M!D(,cK,+)!'(,&b7$-+2B!!

CCB 0$3,!$D!)M,!2$%&(!(,D(*I,(&)$(2!*+2)&%%,7!*+!'$&)!#%*+*#2!$D!.*'(KI&(M!&+7!$)M,(!
7*2)(*#)2!2)$GG,7!DK+#)*$+*+I1!&2!)M,!'&)),(X!+,,7,7!(,G%&#,3,+)!&+7!*+!$)M,(!
#&2,2!)M,!2G&(,!G&()2!-,(,!+$)!%$#&%%X!&Q&*%&'%,B!!!

CFB S&##*+,!2)$#b!$K)2!-,(,!$'2,(Q,7!*+!)M,!7*2)(*#)2!$D!4&I&$+1!6$(*I&$+!&+7!
87&%IK7*B!=M,2,!-,(,!G(*3&(*%X!',#&K2,!$D!I&G!*+!*+7,+)!cK&+)*)*,21!,2)*3&)*$+!
$D!Q&##*+,!(,cK*(,3,+)!&+7!&#)K&%!#$+2K3G)*$+!$D!Q&##*+,B!!

CHB 0)$#b!'$$b2!-,(,!+$)!3&*+)&*+,7!-,%%!*+!)M,!7*2)(*#)2!$D!V&3(KG1!.&((&+I!&+7!
>&(G,)&B!!

!

!=M,!b,X!*22K,2!,3,(I*+I!$K)!D($3!)M,!&22,223,+)!)M&)!+,,7,7!*33,7*&),!&)),+)*$+!M&2!
',,+!%*2),7!',%$-B!!

7**8"*$95&35$,":8&,"*$3/2/3&0#$;8&<(&')$"=",3&*"*$

• V+$-%,7I,!$+!',2)!G(&#)*#,2!$D!Q&##*+,!3&+&I,3,+)!!

• "##K(&),!3,)M$7!$D!G(,G&(*+I!*+7,+)!D$(!Q&##*+,!&+7!(,%&),7!2KGG%*,2!

• V+$-%,7I,!$+!',2)!G(&#)*#,2!$D!2)$#b!3&+&I,3,+)!

7**8"*$05/0$*""$./'/)"."'0$&'0",6"'0&-'$!

• ;+2K(,!&7,cK&),!2)&DD!D$(!*33K+*Y&)*$+!G($I(&3!

• 93G%,3,+)&)*$+!$D!2)&+7&(7*Y,7!(,G$()*+I!$+!Q&##*+,!#$+2K3G)*$+1!-&2)&I,1!
3&*+),+&+#,!$D!#$%7!#M&*+!&+7!Q,M*#%,2!

• ;+2K(,!)*3,%X!3&*+),+&+#,!$D!#$%7!#M&*+!,cK*G3,+)!&+7!)(&+2G$()!!

• ;+2K(,!)*3,%X!#$+7,3+&)*$+!$D!+$+_(,G&*(&'%,!,cK*G3,+)!

• 93G%,3,+)!,DD,#)*Q,!2)$#b!3&+&I,3,+)!)M($KIM!3&*+),+&+#,!$D!2)$#b!'$$b!
T*+)($7K#,!,]G%*#*)!(,#$(7*+I!$D!7*%K,+)21!SS6U!!

• @G)*3*Y,!&+7!2)&+7&(7*Y,!)M,!D(,cK,+#X!$D!Q&##*+,!7,%*Q,(X!

7**8"*$,":8&,&')$2,-38,"."'0$/'($*822<#$$

• R($Q*7,!I,+,(&)$(2!$D!(,cK*(,7!#&G&#*)X!&)!#$%7!#M&*+!G$*+)2!

• R($Q*7,!(,G%&#,3,+)!$D!&I,7!&+7!+$+!(,G&*(&'%,!#$%7!#M&*+!,cK*G3,+)1!-*)M!
+,-!,cK*G3,+)!D$(!,]G&+2*$+!$D!G($I(&3!T)$!+,-!R/:2!&+7!D*%%!)M,!I&G!$D!#$%7!
#M&*+!#&G&#*)X!'&2,7!$+!)M,!KG7&),7!#$%7!#M&*+!*+Q,+)$(XB!

• R($Q*7,!2G&(,!G&()2!$D!#$%7!#M&*+!,cK*G3,+)!,2G,#*&%%X!$D!2$%&(!(,D(*I,(&)$(2!

$
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7'+,/*0,8308,"$,":8&,"."'0$

• =M,!2*Y,!$D!7,7*#&),7!#$%7!2)$(&I,!&(,&!D$(!9?52!&+7!$)M,(!89R!2KGG%*,2!)$!',!&2!
G,(!9R/0!2)&+7&(7B!

• R($Q*7,!(,2)(*#),7!&##,22!)$!#$%7!2)$(,!D&#*%*)X!&+7!#$%7!#M&*+!,cK*G3,+)!D$(!
2,#K(*)X!$D!Q&##*+,!&+7!(,%&),7!2KGG%*,2!

• =M,!Q&##*+,!G&#b*+I!&(,&!)$!',!#%*3&),!#$+)($%%,7!&)!2)&),!&+7!7*2)(*#)!2)$(,2!TCE!
)$!FE!O:U!

• 93G($Q,!)M,!,%,#)(*#&%!-*(*+I!)$!M*IM!2)&+7&(72!$D!2&D,)X!&+7!,DD*#*,+#X!

!!

!"#$,"3-.."'(/0&-'*$".",)&')$-80$-+$05"$/**"**."'0$

CB!<*%,!&+7!(,)&*+!TD$(!&!G,(*$7!$D!&)%,&2)!D$K(!X,&(2U!)M,!#$3G%,),!2,)!$D!7$#K3,+)2!
(,%&),7!)$!Q&##*+,!(,#,*Q,7!D($3!3&+KD&#)K(,(!&)!2)&),!Q&##*+,!2)$(,!T?$)!(,%,&2,!
#,()*D*#&),21!9+Q$*#,21!&*(-&X!'*%%!#$GX1!*+2G,#)*$+!+$),!&+7!&%%$#&)*$+!%*2)UB!

FB!5,DK('*2M!)M,!2)&),!Q&##*+,!2)$(,!&2!G,(!)M,!2KII,2),7!%&X$K)!G%&+!*+!D*IK(,!F!)$!
&##$33$7&),!&+7!*+2)&%%!)M,!+,-!W9:!&+7!W9<B!=M,!,]M&K2)!D&+2!$D!*+7K2)(*&%!
2)&+7&(72!!T3*+*3K3!2*Y,!$D!CJ!9+#M!7*&3,),(!$D!*3G,%%,(!-*)M!&*(!Q$%K3,!$D!HJOO!3H!
G,(!M$K(U!2M$K%7!',!*+2)&%%,7!&)!&%%!)M,!G($Q*7,7!2%$)2!*+!)M,!2)$(,!'K*%7*+IB!

HB!=M,!'K*%7*+I!M$2)*+I!)M,!2)&),!Q&##*+,!2)$(,!2M$K%7!',!7,7*#&),7!D$(!Q&##*+,!&+7!
(,%&),7!2KGG%*,2!$+%XB!.,7*#&),!&+7!(,%$#&),!$)M,(!K+(,%&),7!2KGG%*,2!)$!&+$)M,(!
%$#&)*$+B!

JB!9+2)&%%!)M,!+,-%X!2KGG%*,7!#$%7!($$32!&)!2)&),!&+7!(,I*$+&%!2)$(,2!$+!G(*$(*)XB!

EB!0)(,+I)M,+!)M,!),3G,(&)K(,!3$+*)$(*+I!)M($KIM!2)(*#)!2KG,(Q*2*$+!'X!3,7*#&%!
$DD*#,(2^.9@2B!9+#%K7,!2KG,(Q*2*$+!#M,#b%*2)!D$(!3$+*)$(*+I!&+7!7$#K3,+)*+I!
2KG,(Q*2$(X!Q*2*)2B!

AB!"7$G)!)M,!2)&+7&(7!D$(3&)!D$(!),3G,(&)K(,!3$+*)$(*+I!&+7!2)$#b!'$$b!3&*+),+&+#,!
&2!(,#$33,+7,7!'X!6@/<WB!9+#%K7,!7*%K,+)!'K+7%*+I!&+7!(,#$(7*+I!*+!2)&+7&(7!
(,#$(7*+I!G($#,7K(,2B!0)&+7&(7*Y,!)M,!Q&##*+,!&+7!7*%K,+)!K+*)!*+!7$2,2!D$(!(,#$(7*+I!
&+7!*+7,+)B!

LB!R(,G&(,^&7$G)!)M,!0)&+7&(7!@G,(&)*+I!R($#,7K(,2!D$(!#$%7!#M&*+!3&*+),+&+#,!&+7!
7*22,3*+&),!K2*+I!Q&(*$K2!3,#M&+*232!%*b,!'$$b%,)1!`$'!&*72!&+7!G$2),(2B!

PB!5,DK('*2M!)M,!Q&##*+,!2)$(,2!T(,I*$+&%1!7*2)(*#)!&+7!R/:U!T*+#%K7*+I!2G&#,!D$(!9?5^.<1!
7(X!2)$(&I,!TD$(!2X(*+I,2!&+7!7*%K,+)U!&+7!2)$(,!b,,G,(d2!$DD*#,U!'&2,7!$+!)M,!I$$7!
-&(,M$K2,!G(&#)*#,2!(,#$33,+7,7!'X!W/@!T(,D,(,+#,!7$#K3,+)!W/@^Se>^OFBHJUB!

NB!R($Q*7,!)M,!7,7*#&),7!G$-,(!2KGG%X!'&#bKG!T&K)$!2)&()!Z,+,(&)$(!-*)M!#&G&#*)X!$D!E!
$(!CE!VS"!7,G,+7*+I!$+!+K3',(!$D!(,D(*I,(&)*$+!K+*)2U!&)!7*2)(*#)!2)$(,2B!

COB!.*23&+)%,!)M,!+$+_DK+#)*$+&%!W9:!T&I,7!3$(,!)M,+!FO!X,&(2U!&)!:&#M&(!&+7!
.*'(KI&(M!7*2)(*#)!&+7!K)*%*Y,!)M,!2G&#,!D$(!*+2)&%%&)*$+!$D!+,-%X!2KGG%*,7!#$%7!($$3!
'&2,7!$+!)M,!(,#$33,+7,7!%&X$K)!G%&+B!
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CCB!"GG$*+)!)M,!(,D(*I,(&)*$+!),#M+*#*&+!&)!:&#M&(!7*2)(*#)!2)$(,1!&2!)M,!G$2*)*$+!*2!Q&#&+)!
D$(!G&2)!D,-!3$+)M2B!

CFB!"!+,-!Q,M*#%,!D$(!Q&##*+,!7,%*Q,(X!2M$K%7!',!&%%$)),7!)$!)M,!7*2)(*#)2!$D!:&#M&(1!
V&(*3I&+`1!6$(*I&$+1!4&I&$+1!.M,3&`*1!V&3(KG1!.&((&+I!&+7!>&(G,)&!7*2)(*#)B!=M,!
Q,M*#%,!2M$K%7!M&Q,!%$#&%!2,(Q*#,!2KGG$()!*+#%K7*+I!%$#&%%X!&Q&*%&'%,!2G&(,!G&()2B!=M,!
Q,M*#%,2!*+),+7,7!D$(!M*%%X!&(,&2!2M$K%7!M&Q,!D$K(!-M,,%!7(*Q,!G($Q*2*$+!-*)M!3*+*3K3!
I($K+7!#%,&(&+#,!&2!(,cK*(,7B!

CHB!;cK*G!)M,!#$%7!($$32!*+!)M,!2)&),!-*)M!FJ]L!),3G,(&)K(,!3$+*)$(*+I!2X2),3!
G(,D,(&'%X!#$3GK),(!'&2,7!2X2),3!-M,(,!),3G,(&)K(,!(,#$(72!#&+!',!2)$(,7!&+7!
&+&%XY,7!$+!#$3GK),(B!

CJB!"K#)*$+^7*2G$2,!)M,!#$+7,3+,7!*),32!T#$%7!#M&*+!(,D(*I,(&)*$+!K+*)2!!T9?5^.<^:$%7!
'$],2!&+7!Q&##*+,!#&((*,(!)M&)!&(,!',X$+7!,#$+$3*#!(,G&*(!U!)$!#%,&(!)M,!($$3!2G&#,!&)!
7*2)(*#)!2)$(,2B!

CEB!5,G%,+*2M!)M,!Q&##*+,!2)$(&I,!#&G&#*)X!'X!*+2)&%%*+I!+,-!9?5^.D2!&2!G,(!)M,!
(,cK*(,3,+)!'X!#$3GK)*+I!G,&b!Q&##*+,!Q$%K3,!%$&72!D$(!2G,#*D*#!7*2)(*#)2!$D!b&3(KG1!
.&((&+I!&+7!>,(G,)&!7*2)(*#)2B!

CAB!R(,G&(,!&+7!*3G%,3,+)!)M,!Q&##*+,!7*2)(*'K)*$+!G%&+!D$(!)M,!7*2)(*#)2!$D!V&3(KG!&+7!
.&((&+I!'&2,7!$+!)M,!(,cK*(,3,+)1!&7`K2),7!D(,cK,+#X!7,G,+7*+I!$+!#$%7!#M&*+!
#&G&#*)X!$D!7*2)(*#)!2)$(,2B!

CLB!;2)&'%*2M!)M,!2)$#b!%,Q,%2!T2&D,)X!&+7!3&]*3K3U!D$(!&%%!7*2)(*#)21!(,I*$+&%!&+7!2)&),!
Q&##*+,!2)$(,B!;2)&'%*2M!)M,!*+7,+)!T(,_$(7,(*+IU!2X2),3!)M&)!2)(*#)%X!&7M,(,2!)$!)M,2,!
2,)!2)$#b!%,Q,%2B!

CPB!<$(!)M,!3&*+),+&+#,!$D!2$%&(!(,D(*I,(&)$(2!K2,7!D$(!89R!G($I(&31!*)!*2!(,#$33,+7,7!
)M&)a!

&B!>&)),(*,2!)$!',!(,G%&#,7!,Q,(X!D*Q,!X,&(2f!

'B!0$%&(!G&+,%2!2M$K%7!',!#%,&+,7!D($3!7K2)!,Q,(X!-,,bf!

$

!
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! "#$%&'()$*&#+
.*(,#)$(&),! $D! /,&%)M! 0,(Q*#,2! T./0T<WUU! "22&3! *+! #$%%&'$(&)*$+! -*)M! 849:;<! 2)&),!
$DD*#,!*+*)*&),7!)M,!G($#,22!)$!2)(,+I)M,+!*)2!*33K+*Y&)*$+!G($I(&33,!)M($KIM!2,Q,(&%!
*++$Q&)*Q,! 2)(&),I*,2B! ! ! :$+2*7,(*+I! )M,! *3G$()&+#,! $D! Q&##*+,! 3&+&I,3,+)! &+7!
%$I*2)*#21!)M,!&22,223,+)!$D!)M,!,]*2)*+I!Q&##*+,!3&+&I,3,+)!2X2),3!*+!,%,Q,+!7*2)(*#)2!
$D!"22&3!M&2!',,+!*+*)*&),7B!!

W/@^849:;<!S&##*+,!6&+&I,3,+)!"22,223,+)!=$$%!TS6"=UF!M&2!',,+!&7$G),7!D$(!&!
2X2),3&)*#!&22,223,+)!&+7!#&G&#*)X!'K*%7*+I!$D!)M,!M,&%)M!7,G&()3,+)!2)&DD2!*+Q$%Q,7!*+!
($K)*+,!*33K+*Y&)*$+!Q&##*+,!M&+7%*+I!&+7!3&+&I,3,+)B!

=M,!Q&##*+,!3&+&I,3,+)!&22,223,+)!-&2!#&((*,7!$K)!D$(!)M,!(,)($2G,#)*Q,!G,(*$7!$D!A!
3$+)M2!T@#)$',(_FOON!)$!6&(#M!FOCOU1!-M*#M!&*3,7!)$a!

CB 93G($Q,!)M,!Q&##*+,_3&+&I,3,+)!2X2),32!&+7!G($#,7K(,2!
FB 9+Q,2)*I&),! '$)M! )M,! b+$-%,7I,! &+7! G(&#)*#,! $D! Q&##*+,_3&+&I,3,+)! &3$+I2)!

M,&%)M!2)&DD!$G,(&)*+I!&)!0)&),1!.*2)(*#)!&+7!0,(Q*#,_7,%*Q,(X!%,Q,%2!TR/:2UB!
HB 97,+)*DX!&(,&2!$D!I$$7!G(&#)*#,2!2$!%,22$+2!#&+!',!%,&(+)!D($3!)M,3!
JB R($Q*7,! )&(I,),7! 2KGG$()! &+7! )(&*+*+I! g! D$(! 2b*%%! 7,Q,%$G3,+)! &+7! #&G&#*)X!

'K*%7*+I!!
=M,!D*,%7!&22,223,+)!',#$3,2!)M,!'&2*2!D$(!3&b*+I!*33,7*&),!&+7!%$+I_),(3!
*3G%,3,+)&'%,!(,#$33,+7&)*$+2B!=M*2!2)(K#)K(,7!&GG($&#M!G($Q*7,2!)M,!$GG$()K+*)X!
)$!)(&*+!)M,!.*2)(*#)!933K+*Y&)*$+!@DD*#,(2!T.9@U!&+7!6,7*#&%!@DD*#,(2!*+!I$$7!G(&#)*#,2!
$D!3&+&I*+I!Q&##*+,!%$I*2)*#2B!

- ./01)$*21++
The objectives of Vaccine Management Assessment of Assam using the VMAT were to: 

7) Identify the strengths and good practices of vaccine stores  

8) Train the staff responsible for handling state, intermediate and primary health vaccine 
stores in vaccine management practices  

9) Identify major knowledge gaps  

10) Identify major performance gaps  

11) Identify resource and training needs  

12) Develop internal capacity of the system to conduct similar self assessment for 
remaining districts and repeat the training and assessment periodically 

To achieve these objectives, the first step is to train staff of the health department at the state 
level and from the districts in the use of the VMA Tool so as to apply it periodically through 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!W/@^9S>^!OEBOF!"G(*%!FOOE1!S&##*+,!6&+&I,3,+)!"22,223,+)1!Z,+,Q&!
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self assessment. This was done in selected districts and in two PHCs of the identified districts 
to assess the current status. The analysis of the data defines the future course of action to 
improve and ensures quality vaccine management and logistics. With these objectives the 
assessment and training exercise was performed from 16 to 28 February 2009. This document 
reports on the entire activity starting from induction training till the final outcome of analysis 
and recommendations.  

3 4561)$7$*&#8+9%&:+;7))*#1+<7#7=1:1#$+>88188:1#$+
There are five steps to improve the quality of vaccine and logistics management to increase 
Availability, Utilization, Adequate Coverage and Effective coverage in Routine 
Immunization services for the beneficiary.    

1. Set a quality standard: Establish a national quality standard based on national 
programme policy guidelines and national /global standards, as recommended by 
WHO and UNICEF. 

2. Establish a general approach: Prepare and adopt standard operating procedures 
(SOP). 

3. Establish standard procedures: Identify the specific task and procedure and assign 
these tasks to specific persons responsible for maintenance of cold chain, vaccine and 
logistics upkeep. 

4. Instruct and train staff on specific tasks of monitoring methods, instructions and 
training, equipment servicing and testing to perform them proficiently. 

5. Keep good records of temperature charts, VVM training, cold room service report 
and cold room specifications.  

 
 Steps to improve the quality of vaccine management: 

• Training of trainers, training of field staff  
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• Scope and level of training required at all levels (state, districts and PHC) 
• Standard Operating Procedures based on standards by WHO/national program 

policies  
• Action plan for system strengthening  
• Radiation/learning / sharing of good practices across state 

? @A1+@&&B+
The Vaccine Management Assessment Tool (VMAT) is developed by the Vaccine 
Management Training Network (VMTN) team to help countries to improve the quality of 
their vaccine management system and procedures down to the service delivery level. The 
original work on the vaccine-management assessment tool (VMAT) was carried out by WHO 
Regional Office for Africa (AFRO) in 2001. After consultations, reviews and field trials it 
has developed into today’s document. This is a spreadsheet-based tool that provides a set of 
structured questions for the use of national and external assessors. It is designed to be used to 
carry out a rapid assessment of vaccine-management procedures in a national store, followed 
by a similar assessment of sub national stores (State) and service delivery points (PHCs). 
Assessment results are displayed in graphical form and should be supplemented by written 
comments. The modules complement the package of guidance, assessment and training 
materials developed for the initiative for Effective Vaccine Store Management (EVSM), 
which focus on vaccine management at national and sub national (State) primary stores.  

The tool is based upon eleven global criteria listed below. The first seven have been derived 
directly from Effective Vaccine Store Management (EVSM) initiative. Criteria 8, 9 & 11 are 
indigenous part of EVSM but have been identified as separate indicators for assessment at 
periphery levels. A criterion 10 on Multi-Dose Vial Policy (MDVP) has been added. Criteria 
1 Vaccine arrival Procedures (VAR) is applicable only for state store. 

1. Vaccine arrival Procedures  

2. Vaccine storage temperatures 

3. Cold Chain storage capacity 

4. Buildings, cold chain equipment and transport 

5. Maintenance of  cold chain equipment and transport 

6. Stock management 

7. Effective vaccine delivery 

8. Correct diluent use for freeze dried vaccines 

9. Effective VVM use 

10. Multi-Dose vial Policy 

11. Vaccine wastage control 

There are multiple specific questions under each of the above mentioned 11 criterion, which 
are applicable to different levels of vaccine supply chain within the rolling down health 
system (State, District and PHC) and to which one attributes a mark corresponding to the 
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answer: 0 (no), 1 (yes) or n/a (not applicable). The collation of these marks is then integrated 
to give an overall score for each criterion on a scale of 0 to 100 %. 

Some of the questions under the criterion 1, 2, 5, 6, 7, 8, 9 &11 are critical indicators 
designated by CI. These questions are intended to test the most important aspects of vaccine- 
management. For this reason each question attracts a weighted score. A low score against a 
critical indicator provides strong evidence that an aspect of vaccine-management is 
dangerously weak and that significant improvements are needed. 
These collated scores are then used to depict graphically on a spider web the strengths and 
weaknesses of a country’s, state’s, district’s or PHC’s vaccine management systems. A 
minimum score of 80% is recommended for each criterion as shown by the red polygon in 
the graph.                                                                                   

4>B!:(*),(*&! C! _! S&##*+,! &((*Q&%! G($#,7K(,2! &GG%*,2!3$(,! )$! &! +&)*$+&%! 2)$(,! (,#,*Q*+I!
Q&##*+,2!D($3!$Q,(2,&2!$(!7*(,#)%X!D($3!)M,!3&+KD&#)K(,(B!/,+#,!#(*),(*&!C!&(,!&22,22,7!
$+%X!D$(!)M,!2)&),!2)$(,B!Z$Q)B!$D!9+7*&!M&2!+$)!&7$G),7!6.SR!*+!5$K)*+,!933K+*Y&)*$+!
T#(*),(*&! COUB=M,! CO)M! #(*),(*$+! 6.SR! *2! $+%X! &GG%*#&'%,! *+! 3&22! *33K+*Y&)*$+!
#&3G&*I+!$D!hR$%*$i!&+7!*2!+$)!&GG%*#&'%,!*+!($K)*+,!2,22*$+2!*+!&+X!2)&),!$D!9+7*&B!!

C <1$A&'&B&=D+
The VMA was carried out using following steps: 

9) Trained the selected staff in conducting the Sites assessment cum training using VMA 
Tool during four days workshop held in Guwahati; 

10) The state vaccine store was assessed on VMAT criteria using VMA Tool; 

11) The assessment covered 11 districts and 2 PHC approximately per district. The 
districts were assessed by the team from other districts except for few exceptions;  

12) The DIOs and other members of each district participated in assessment carried out 
the one day training of cold chain handlers in their own district based on the standard 
operating procedures discussed during the program; 

13)  A three days consultative workshop held at Guwahati to submit and compile the 
assessment data; 

14) Participants formulated standard operating procedures for district stores and PHC  
during the consultative workshop; 

15) Major findings, its cause and solutions were formulated to draw key 
recommendations from the assessment exercise; 

16) Outcome of the assessment was presented to dignitaries for their perusal and line of 
action for implementing the recommendations.  

E >)$*2*$*18+
!
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E,! K1B1)$*&#+&9+8*$18+9&%+788188:1#$+
=M,(,!&(,! D*Q,!(,I*$+2! *+!"22&3!g!:&#M&(1!.*'(KI&(M1!Z$&%G&(&1!V&3(KG!&+7!0$+*)GK(B!
")%,&2)!)-$!7*2)(*#)2!D($3!,&#M!(,I*$+!-,(,!2,%,#),7B!=-$!R/:2!-,(,!(&+7$3%X!2,%,#),7!
D($3!,&#M!7*2)(*#)!D$(!&22,223,+)!$D!%$-,(!%,Q,%!2)$(,B!!Vaccine Management Assessment 
was carried out at state vaccine store, 11 districts and 22 service delivery points.  

!
D&*0,&30*$*"<"30"($+-,$EF4G$/**"**."'0$

!

!
=M,!G&()*#*G&+)2!D($3!0$+*)GK(!7*2)(*#)!#$K%7!+$)!&)),+7!)M,!)(&*+*+I!-$(b2M$G!
)M,(,D$(,!G&()*#*G&+)2!D($3!!6$(,I&$+!7*2)(*#)2!`$*+,7!)M,!-$(b2M$G!)$!(,G%&#,!)M,!
0$+*)GK(!7*2)(*#)B!!
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E,- K1B1)$*&#+&9+67%$*)*67#$8++
W*)M!)M,!$'`,#)*Q,!$D!)(&*+*+I!)M,!)(&*+,(2!*+!)M,!2)&),!-M$!-*%%!DK()M,(!#$+7K#)!)M,!
)(&*+*+I2!*+!)M,!2)&),1!)M,!G&()*#*G&+)2!2,%,#),7!D$(!)M,!-$(b2M$G!(,G(,2,+)!)M,!D$%%$-*+I!
G($D*%,2a!!

_ M*+9(*19)N88,2*J%9*'2)ODD*1-(+)PMNOQA!-,(,!2,%,#),7!&2!$Q,(&%%!),&3!%,&7,(2!!

_ R-D(*:-(%9'()7-1<2*1*%2+!-,(,!*+#%K7,7!D$(!)M,!(,G(,2,+)&)*$+!$D!),#M+*#&%!#$%7!
#M&*+!G,(2$++,%f!!

_ G9%9*+9*1+)N23-+9*:%9'(+)PGNQ!-,(,!*+#%K7,7!D$(!)M,*(!2)(,+I)M!*+!D*+&+#*&%2!&+7!
,2)*3&)*$+2f!!

_ ;'85,9-()'5-(%9'(+!-,(,!*+#%K7,7!D$(!)M,*(!9=!2b*%%2!-M*#M!%,&72!)$!
#$3GK),(*Y&)*$+!$D!2)$#b!(,#$(72!&+7!Q&##*+,!Q$%K3,!#&%#K%&)*$+2f!

_ RN);'2+,49%29+)$D!849:;<!D($3!7*2)(*#)2!D$(!)M,*(!,]),+7,7!2KGG$()!*+!
*3G%,3,+)*+I!)M,!(,#$33,+7&)*$+2f!!

E,3 @%7*#*#=+&9+$%7*#1%8+
=M,!G&()*#*G&+)2!-,(,!)(&*+,7!*+!&%%!)M,!3&`$(!&2G,#)2!$D!Q&##*+,!3&+&I,3,+)B!=M,!
'($&7!2G,#)(K3!$D!)M,!)(&*+*+I!G($I(&3!*+#%K7,a!!

_ =M,!#$((,#)!3,)M$7!$D!,2)*3&)*+I!)M,!Q&##*+,!(,cK*(,3,+)!'&2,7!$+!)&(I,)!
G$GK%&)*$+!$D!89R!G($I(&3!&+7!2,22*$+!G%&++,7!D$(!*33K+*Y&)*$+!&#)*Q*)Xf!!

_ R($#,7K(,2!*+Q$%Q,7!*+!)M,!Q&##*+,!&((*Q&%!G($#,221!-M*#M!*+#%K7,21!!
7$#K3,+)&)*$+!$D!b,X!7$#K3,+)21!G(,G&(&)*$+!$D!S&##*+,!"((*Q&%!5,G$()!TS"5U!
&+7!#M,#b*+I!&+7!(,G$()*+I!)M,!2)&)K2!$D!Q&##*+,!KG$+!&((*Q&%f!

_ 4,,72!&+7!&2G,#)2!$D!),3G,(&)K(,!3$+*)$(*+I!$D!#$%7!#M&*+!,cK*G3,+)!&)!2)$(&I,!
&+7!)(&+2G$()&)*$+!%,Q,%B!R,(*$7*#!(,Q*,-2!$D!),3G,(&)K(,!3$+*)$(*+I!&+7!
#$+)*+I,+#X!G%&++*+I!D$(!2*)K&)*$+2!(,2K%)*+I!*+!Q*$%&)*$+!$D!(,#$33,+7,7!
),3G,(&)K(,!(&+I,!$D!#$%7!#M&*+f!

_ R($#,22!*+Q$%Q,7!*+!)M,!#&%#K%&)*+I!)M,!Q&##*+,!2)$(&I,!Q$%K3,!(,cK*(,7!&+7!)M,!
&Q&*%&'%,!#&G&#*)X!-M*#M!M,%G2!*+!2)&+7&(7*Y*+I!)M,!D(,cK,+#X!$D!Q&##*+,!&((*Q&%!
&+7!D$(3K%&),!)M,!,]G&+2*$+!G%&+!$D!#$%7!#M&*+!,cK*G3,+)f!

_ =M,!,22,+)*&%2!$D!)M,!'K*%7*+I!2)&+7&(72!(,cK*(,7!D$(!Q&##*+,!2)$(,2!-M*#M!
*+#%K7,2!)M,!2*Y,!$D!2)$(,!D$(!*+2)&%%*+I!)M,!#$%7!#M&*+!,cK*G3,+)1!,%,#)(*#&%!
2)&+7&(721!2G&#,!G%&++*+I!D$(!G&#b*+I!Q&##*+,!&+7!2)$(*+I!)M,!2KGG%*,2!)M&)!
(,cK*(,!7(X!2)$(&I,!&(,&f!!

_ =M,!,22,+)*&%2!$D!)(&+2G$()&)*$+!D&#*%*)*,2!D$(!2M*GG*+I!Q&##*+,!',)-,,+!2)$(,2!
&+7!KG!)$!)M,!2,(Q*#,!7,%*Q,(X!%,Q,%B!=M*2!*+#%K7,2!'K7I,)&(X!G($Q*2*$+2!D$(!
23$$)M!$G,(&)*$+!&+7!3&*+),+&+#,!$D!Q,M*#%,2!&+7!#$%7!#M&*+!,cK*G3,+)!K2,7!
7K(*+I!)(&+2G$()&)*$+f!!

_ =M,!',2)!G(&#)*#,2!$D!Q&##*+,!2)$#b!3&+&I,3,+)!)M&)!,+2K(,2!2,&3%,22!2KGG%X!$D!
cK&%*)X!Q&##*+,!&2!(,cK*(,7!KG!)$!)M,!2,(Q*#,!7,%*Q,(X!%,Q,%f!!

_ =M,!3,)M$72!*+Q$%Q,7!*+!,DD,#)*Q,!7,%*Q,(X!$D!Q&##*+,!)$!%$-,(!%,Q,%2f!!
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_ :$((,#)!K2,!$D!S&##*+,!S*&%!6$+*)$(2!TSS6U1!&!2)*3K%&)$(!$D!%$22!$D!G$),+#X!$D!
Q&##*+,!7K,!)$!,]G$2K(,!)$!M,&7!&+7!)*3,!D&#)$(!#$3'*+,71!!&2!&!7,#*7*+I!)$$%!D$(!
K2*+I!)M,!Q&##*+,!-,%%!*+!)*3,!',D$(,!*)!,]G*(,2f!!

_ :$((,#)!K2,!$D!7*%K,+)!2KGG%*,7!-*)M!%X$GM*%*Y,7!Q&##*+,!$D!>:Z1!6,&2%,2!&+7!j;f!

_ 6,&2K(,2!)$!#$+)($%!)M,!Q&##*+,!-&2)&I,!&+7!G(*+#*G%,2!*+Q$%Q,7!*+!#$3GK)*+I!
)M,!Q&##*+,!-&2)&I,!(&),B!!

E,? >88188:1#$+&9+$1:61%7$(%1+:7*#$1#7#)1++
The monitoring of temperature at the cold chain storage point and transportation of vaccine is 
most essential process to ensure that the cold chain has been maintained. The standard 
protocol of temperature monitoring in India at the various levels of cold chain storage points 
is explained below. 

 
 

$ H,&./,#$<"6"<$ 7'0",."(&/0"$
<"6"<$

?-<($35/&'$
2-&'0$

I"**&-'$*&0"$

0)$(,2! _!Z$Q,(+3,+)!6,7*#&%!
0)$(,!.,G$)!TZ60.U!
_!0)&),!S&##*+,!0)$(,2!
_!5,I*$+&%!S&##*+,!2)$(,2!
!

.*2)(*#)!0)$(,2! _!>%$#b!R(*3&(X!
/,&%)M!:,+),(2!
TR/:U!
_!R/:!

_!<*],7!2,22*$+!!
_!@K)(,&#M!2,22*$+!
_!6$'*%,!2,22*$+!

S$%K3,!$D!
Q&##*+,!2)$(,7!

=M(,,!)$!0*]!3$+)M2!$D!
2KGG%X!D$(!2)$(,2!7$-+!
)M,!2KGG%X!#M&*+!!

@+,!)$!)M(,,!
3$+)M2!$D!2KGG%X!
D$(!,+)*(,!7*2)(*#)!

8G)$!)-$!
3$+)M2!$D!
2KGG%X!D$(!R/:!

0KGG%X!D$(!$+,!
2,22*$+!$+%X!

=XG,!$D!#$%7!
#M&*+!,cK*G3,+)!

_!W&%b_*+_:$$%,(!TW9:U!
_!W&%b_*+_<(,,Y,(!TW9<U!
_!.,,G!<(,,Y,(!T.<U!

_!9#,!?*+,7!
5,D(*I,(&)$(!T9?5U!
_!.<!
!

_!9?5!
_!.<!

S&##*+,!:&((*,(!

=,3G,(&)K(,!
3$+*)$(*+I!
7,Q*#,!

_!=,3G,(&)K(,!G%$)),(!$D!
W9:^W9<!
_!:$3GK),(*Y,7!
),3G,(&)K(,!3$+*)$(*+I!
7,Q*#,2!

_!=M,(3$3,),(!
*+2*7,!)M,!9?5!$(!
.<!
!

_!=M,(3$3,),(!
*+2*7,!)M,!9?5!
$(!.<!

4$+,!

=,3G,(&)K(,!
(,#$(7*+I!
3,)M$7!!

_"K)$3&)*#!(,#$(7*+I!$D!
),3G,(&)K(,!$D!,Q,(X!
W9:^W9<!)M($KIM!G%$)),(!
$+!&!2,Q,+!7&X!#M&()!
2M,,)!
_!6&+K&%!(,&7*+I!$D!
),3G,(&)K(,!)-*#,!7&*%X!
$D!,Q,(X!K+*)!

_!6&+K&%!(,&7*+I!
$D!),3G,(&)K(,!
)-*#,!7&*%X!$D!
,Q,(X!K+*)!

_!6&+K&%!
(,&7*+I!$D!
),3G,(&)K(,!
)-*#,!7&*%X!$D!
,Q,(X!K+*)!

4$+,!

/*IM!&+7!%$-!
),3G,(&)K(,!
&%&(3*+I!
3,)M$7!

_!>K*%)!*+!&K7*'%,!&%&(3!*+!!!
W9:^W9<!!
_!:$3GK),(*Y,7!&%&(32!
T"K7*'%,!&+7!GM$+,!#&%%2U!

4$!&%&(32!! 4$!&%&(32! 4$!&%&(32!

.,#*2*$+!
2KGG$()*+I!)$$%2!!

_!=,3G,(&)K(,!(,#$(72!
TG%$)),71!#$3GK),(*Y,7!
&+7!3&+K&%!(,&7*+I2U!!
_S&##*+,!S*&%!6$+*)$(!
TSS6U!

_5,#$(72!$D!
3&+K&%!
),3G,(&)K(,!
(,&7*+I2!
_SS6!

_5,#$(72!$D!
3&+K&%!
),3G,(&)K(,!
(,&7*+I2!
_SS6!

SS6!!
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The cold chain equipment such as ILR and DF used for storing vaccine are monitored (by 
observing and recording temperature)  twice daily  (morning and evening) by cold chain 
handler or store incharge of cold chain point. This process only provides the situational 
snapshot at the time of observation.  Further, the incorrect methods used for observing or 
recording the temperature reduces the effectiveness of this method of temperature 
monitoring. To understand this phenomena, two electronic temperature monitoring devices 
called Fridge-Tag and Tiny-Tag were introduced in the training program. All the participants 
were trained in using the Fridge-Tag during the VMAT training workshop. Following steps 
were followed to train the staff:  

_ A Video training tool developed by WHO was shown to participants. The video 
guides the audience through all the steps of activating the device and reading the 
device through history mode.  

_ All the participants  activated the device themselves during the workshop  
The Fridge-Tags were activated during the last day of the training program. Following 
activation, all the participants were required to place the Fridge-Tag in the ILRs along with 
the DPT vaccine at designated stores from 12th of April till 26 of April (for a period of 
fortnight). The Fridge-Tags were then brought back by participants to Guwahati during the 
three days consultative workshop from 27 to 29th April 2010. The readings from Fridge-Tag 
were read and interpreted by the participants and at the same time it was transferred to an 
Excel Worksheet for further analysis. The real time data from the stores provided good 
evidence on the performance of cold chain equipment and the degree to which the vaccine 
was exposed to extreme temperatures.  

To validate the readings from Fridge-Tag and manual temperature records, six number of 
Tiny-Tag data loggers were  bundled together with Fridge-Tags. Three of those were placed 
inside the cold rooms at Goalpara, Dibrugarh and Cachar and other three were issued to 
participants from different regions based on following protocol:  
!!

G#2"$-+$*&0"$ G#2"$-+$2/3J/)"$ G#2"$-+$K:8&2."'0$$ G-0/<$C8.;",$-+$
G"*0&')$2-&'0*$

.*2)(*#)!-*)M!#$%7!
($$3TZ$&%G&(&1!
.*'(KI&(M!&+7!:&#M&(U!

<(*7I,_=&I!'K+7%,7!
-*)M!)*+X!)&I!

9+2*7,!#$%7!($$31!
&%$+I!-*)M!.R=!
S&##*+,!

H!

"%%!)M,!.*2)(*#)!2)$(,2!
&22,22,7!&I&*+2)!
S6"=!2)&+7&(72!
T*+#%K7*+I!Z$&%G&(&1!
.*'(KI&(M!&+7!:&#M&(U!

@+,!<(*7I,_=&I! 9+2*7,!9?5!&%$+I!
-*)M!.R=!S&##*+,! CO!

0,%,#),7!7*2)(*#)!2)$(,!
T4$+!W9:!.*2)(*#)U!

<(*7I,_=&I!'K+7%,7!
-*)M!)*+X!)&I!

9+2*7,!)M,!9?51!&%$+I!
-*)M!.R=!S&##*+,! C!

0,%,#),7!R/:!! <(*7I,_=&I!'K+7%,7!
-*)M!)*+X!)&I!

9+2*7,!)M,!9?51!&%$+I!
-*)M!.R=!S&##*+,! C!

"%%!)M,!R/:2!&22,22,7!
&I&*+2)!)M,!S6"=!
2)&+7&(72!

@+,!<(*7I,_=&I! 9+2*7,!9?5!&%$+I!
-*)M!.R=!S&##*+,! FO!

0,%,#),7!D$K(!2*),2!
-M,(,!0$%&(!
(,D(*I,(&)$(!M&2!',,+!
*+2)&%%,7!

@+,!<(*7I,_=&I!

9+2*7,!0$%&(!
5,D(*I,(&)$(!&%$+I!
-*)M!.R=!$(!$)M,(!
D(,,Y,!2,+2*)*Q,!
Q&##*+,!

J!

0,%,#),7!2*),!-M,(,! <(*7I,_=&I!'K+7%,7! 9+2*7,!0$%&(! C!



>":VZ5@84.!!

Page 19 !

0$%&(!(,D(*I,(&)$(!M&2!
',,+!*+2)&%%,7!

-*)M!)*+X!)&I! 5,D(*I,(&)$(!&%$+I!
-*)M!.R=!$(!$)M,(!
D(,,Y,!2,+2*)*Q,!
Q&##*+,!

=$)&%! ! ! JO!
!

E,C @%7*#*#=+&9+)&B'+)A7*#+A7#'B1%8+
=M,!.9@2!$D!)M,!G&()*#*G&)*+I!7*2)(*#)2!#$+7K#),7!)M,!2G,#*&%!$+,!7&X!)(&*+*+I!G($I(&32!
$D!#$%7!#M&*+!M&+7%,(2!'X!D$#K2*+I!$+!D$%%$-*+I!)$G*#2a!!

_ R(,Q,+)*Q,!3&*+),+&+#,!$D!#$%7!#M&*+!,cK*G3,+)f!

_ :$+)*+I,+#X!G%&+!*+!)M,!,Q,+)!$D!G$-,(!D&*%K(,!$(!#$%7!#M&*+!,cK*G3,+)!D&*%K(,f!

_ 0)&+7&(72!$D!'K*%7*+I!$D!#$%7!#M&*+!G$*+)2!*+#%K7*+I!,%,#)(*#&%!2)&+7&(721!,&()M*+I!
&+7!$G,(&)*+I!I,+,(&)$(2f!!

_ R&#b*+I!)M,!Q&##*+,!#&((*,(!&+7!#$%7!'$],2!T#$+7*)*$+*+I!$D!*#,!G&#b2U!!

_ ;DD,#)*Q,!),3G,(&)K(,!3$+*)$(*+If!

_ :$((,#)!K2,!$D!SS6!&+7!7*%K,+)2f!!

_ Z$$7!G(&#)*#,2!$D!'$$b!b,,G*+I!&+7!*+7,+)!G(,G&(&)*$+f!

_ 0,22*$+!G%&++*+I!&+7!Q&##*+,!-&2)&I,!#$+)($%B!!

E,E >88188:1#$+&9+8*$18+
=M,!G&()*#*G&+)2!&22,22,7!)M,!7*2)(*#)!Q&##*+,!2)$(,2!&+7!)-$!R/:2!&I&*+2)!)M,!S6"=!
2)&+7&(72B!=M,!2*),2!&22,22,7!&+7!%*2)!$D!),&3!3,3',(2!&(,!%*2),7!',%$-!*+!)&'%,B!!

.*2)(*#)!
&22,22,7!

4&3,!$D!R/:2!
&22,22,7!

6,3',(2!$D!&22,223,+)!
),&32!

.*2)(*#)!$D!
&22,223,+)!
),&3!

>&(G,)&! 4&I&$+!!
6&+7*&!

_!.(!V&+7&(G&!R&)M&b!T.9@U!
_!>MKG,+!V&%*)&!T09U!!
_!4&(X&+!V&b&)*!T5,D!=,#M1U!!!
_!")&+K!5$X!:M$K7M&(X!
T:$3GB!"22)U!

V&3(KG!

:&#M&(! 0$+&*!
/&(*+&I&(!

_!.(!"2M*3!V&+)*!.&2!T.9@U1!!
_!4*%&+`&+!ZKG)&!T0)&)*2)*#&%!
*+Q,2)*I&)$(!U!
_!.*%*G!.K))!:M$K7M&(X!T0)$(,!
*+#M&(I,!U!

:&#M&(!

.&((&+I! 0*G&`M&(!
j&%`&%*!

_!.(!5!.&2!T.9@U!
_!/!5$X!T5,D!6,#M&+*#U!
_!>!@`M&!T09U!
_!0&+`&X!.&2!T:$3G!"22)U!

>,(G,)&!

.M,3&`*! >,+I+&I&(&M!!
0*22*'&(I&$+!

_!.(!R!0&*b*&!T.9@U!!
_!0&7,b!"%*!"M3,7!T:$3G!
"22)U!

.M,3&`*!
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.MK'(*! 0$K)M!0&%3&(&!
.M&(&32M&%&!

_!.(!4!V!:M$K7M&(X!T.9@U!
_!>MKG,+7(&!4&)M!0M&(3&!
T5,D!6,#MU!!
_!/*(&+3&X!:M&bb(&'$()X!
T:$3G!"22)U!!
_!8))&3!:M$K7M&(X!T09U!

.MK'(*!

.*'(KI&(M! >&('&(K&M!
R&+*)$%&!

_!.(!>M&()*!>&(K&M!T"7%B!:6e!
/@!T<WU_!.*'(KI&(M!
_!6*2'&MK%!/K22&*+T09U1!!
_!6(*I,+!.&2!T0)$(,!
*+#M&(I,U1!
_!"(2M&7!/K22&*+!T:$3GB!
"22)U!

.*'(KI&(M!

V&3(KG!T6U! 5&3GK(!
R&+7K!

_!.(!8!R!>&(K&M!T.9@U!
_!6$M,+7(&!.,bb&!T2)$(,!
*+#M&(I,U!
_!"3&%!7&2!T#$3GB!"22)BU!

.&((&+I!

V&(*3I&+`! 4*%&3!>&Y&(!
R&)M,(b&+7*!

_!.(!"2M*3!V&+)*!.&2!T.9@U1!!
_!4*%&+`&+!ZKG)&!T0)&)*2)*#&%!
*+Q,2)*I&)$(!U!
_!.*%*G!.K))!:M$K7M&(X!T0)$(,!
*+#M&(I,!U!

:&#M&(!

6$(*I&$+! ?&M&(*IM&)!
jM&(I&$+!

_!.(!6B/B!0&*b*&!T.9@U!
_!6(B!"B!0&*b*&!T09U!
_!6(B!?B!:B!>$(I$M&*+!T5,DB!
6,#M&+*#U!!
_!6(B!"Y*Y!"b)&(!T:$3GB!
"22))BU!

4&I&$+!

4&I&$+! >,',`*&!
0&3KIK(*!

_!.(!5!V!>$(b$)&b$X!T.9@U!
_!R&Q*)(&!VK3&(!.&2!T09U!
_!6&+$`!VK3&(!RMKb&+!
T:$3G!"22)!U!

87&%IK(*!

87&%IK(*! @(&+I!!
87&%IK7*!R/:!

_!.(!5!V!>$(b$)&b$X!T.9@U!
_!R&Q*)(&!VK3&(!.&2!T09U!
_!6&+$`!VK3&(!RMKb&+!
T:$3G!"22)!U!

87&%IK(*!

!

E,F K(/:*88*&#+7#'+)&:6*B7$*&#+&9+788188:1#$+'7$7+
=M,!G&()*#*G&+)2!2K'3*)),7!)M,!7K%X!2*I+,7!S6"=!&22,223,+)!D$(32!)$!:$%7!:M&*+!
@DD*#,(!T::@U!7K(*+I!)M,!H!7&X2!#$+2K%)&)*Q,!-$(b2M$GB!=M,!D$(32!*+#%K7,a!!

_ =M,!&22,223,+)!2M,,)!$D!7*2)(*#)!2)$(,!&22,22,7!!

_ =M,!&22,223,+)!2M,,)2!$D!)-$!R/:2!&22,22,7B!!

_ 4&3,!&+7!2*I+&)K(,!$D!&%%!)M,!G&()*#*G&+)2!*+!)M,!&22,223,+)!),&3!
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=M,!2K'3*)),7!7&)&!-&2!#$3G*%,7!K2*+I!)M,!,]#,%!D*%,!$D!&%%!)M,!7*2)(*#)2!&+7!R/:2!
&22,22,7B!=M,!+,)!&22,223,+)!(,2K%)!*2!*+#%K7,7!*+!)M*2!(,G$()!I,+,(&),7!)M$KIM!)M*2!
)$$%B!!

=M,!#$3G*%&)*$+!$D!7&)&!-&2!7$+,!*+!$+,!)$!$+,!#$+2K%)&)*$+!-*)M!)M,!),&3!3,3',(2!$D!
(,2G,#)*Q,!&22,22$(2!$D!)M,!7*2)(*#)2!!)$!,+2K(,!)M,!cK&%*)X!$D!&22,223,+)!7&)&B!!

E,H L&:6*B7$*&#+&9+9*#'*#=8+
=M,!D*+7*+I2!D($3!)M,!&22,223,+)!-&2!7*2#K22,7!*+!#$+2K%)&)*Q,!-$(b2M$G!*+!)M,!D$(3&)!
$Da!!

_ %*2)*+I!)M,!$'2,(Q&)*$+2!D($3!)M,!&22,223,+)!(,%,Q&+)!)$!,&#M!7*2)(*#)f!

_ .*2#K22,7!)M,!#&K2,!$D!,&#M!$D!)M,2,!$'2,(Q&)*$+2f!

_ =M,!,DD,#)2!$D!)M,2,!$'2,(Q&)*$+2f!

_ =M,!2$%K)*$+!D$(!,&#M!$D!)M,!G($'%,3!*7,+)*D*,7!7K(*+I!)M,!&22,223,+)!

=M*2!,],(#*2,!#$3G%*3,+),7!&+7!#$3G%,),7!)M,!)(&*+*+I!$D!G&()*#*G&+)2!)$!#$((,%&),!)M,!
%,&(+*+I!-*)M!)M,!G(&#)*#&%!$'2,(Q&)*$+2!&+7!G($Q*7,7!)M,!(,2K%)!$(*,+),7!&GG($&#MB!!!

E,J M&%:7$*&#+&9+%1)&::1#'7$*&#8++
=M,!2$%K)*$+2!2$KIM)!'X!)M,!G&()*#*G&+)2!D$(!)M,!G($'%,32!*7,+)*D*,7!7K(*+I!&22,223,+)!
-&2!)(&+2%&),7!*+)$!2,)!$D!(,#$33,+7&)*$+2!7*Q*7*+I!*+)$!)M(,,!GM&2,2!$D!
*3G%,3,+)&'%,!*33,7*&),%X1!2M$()!),(3!(,#$33,+7&)*$+2!T$+,!X,&(U!&+7!%$+I!),(3!
(,#$33,+7&)*$+2B!!



4IIKIIFKCG$@KIBLG$

F G1D+&/81%27$*&#8+9%&:+788188:1#$+
!

F,! K$7$1+B121B++

F,!,! <70&%+*88(18+
CB =M,!#$%7!($$3!&+7!D(,,Y,(!($$32!&(,!3$(,!)M,+!FO!&+7!CO!X,&(2!$%7!

(,2G,#)*Q,%X1!&+7!)M,!2)$(,!M&2!&%(,&7X!(,#,*Q,7!)M,!(,G%&#,3,+)!$D!'$)M!K+*)2B!
=M,!+,-!K+*)2!$D!CA3H!2*Y,!,&#M!&%$+I!-*)M!LBE!VS"!I,+,(&)$(!*2!&-&*)*+I!
*+2)&%%&)*$+B!!

FB =M,!'K*%7*+I!M$2)*+I!)M,!2)&),!Q&##*+,!2)$(,!TCEF!0c!6!2*Y,U!*2!&##$33$7&)*+I!
$+,!W9:!&+7!$+,!W9<!$D!FO!3H!I($22!2*Y,!,&#M!&%$+I!-*)M!P!.<2B!<*IK(,!C!',%$-!
2M$-2!)M,!%&X$K)!$D!G(,2,+)!2)$(,B!<*IK(,!F!2KII,2)2!)M,!G$22*'%,!(,DK('*2M,7!
%&X$K)!-*)M!#M&+I,2!)$!&##$33$7&),!)M,!+,-%X!2KGG%*,7!#$%7!($$32B!!

HB =M,!2)$(,!*2!,cK*GG,7!-*)M!&!#$3GK),(*Y,7!),3G,(&)K(,!3$+*)$(*+I!2X2),3!
T68?=9?@ZU!)M&)!(,#$(72!)M,!),3G,(&)K(,!$D!'$)M!W9:!&+7!W9<!$+!FJ]L!'&2*2B!
/$-,Q,(1!)M,!),3G,(&)K(,!)(&#,!(,#$(7,(!TR%$)),(U!$D!'$)M!W9:!&+7!W9<!&(,!+$)!
$G,(&)*$+&%!',#&K2,!$D!*+b!&+7!G%$)),(!G,+!',*+I!$K)!$D!2)$#b!D$(!3&+X!3$+)M2B!!

JB !=M,!),3G,(&)K(,!(,#$(72!$D!W9<!TD($3!6K%)*%$IU!2KII,2)2!)M&)!)M,!D(,,Y,(!($$3!
M&2!',,+!G,(D$(3*+I!2K'_$G)*3&%%X!&)!)M,!),3G,(&)K(,!'&+7!$D!_CO!.,I!:!)$!k!J!
.,I!:!T*7,&%%X!*)!2M$K%7!',!G,(D$(3*+I!',)-,,+!_FE!&+7!_CE!.,I!:BU!B!=M*2!*2!
',#&K2,!$D!%,&b&I,2!*+!)M,!-&%%!$D!W9<B!!



!

!
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490'70,B'42,/57:24,4.:/',/1'54,/1;>'54:2,<0'10?,/1@'&9020'59:631';0','54,/1>'7:802'
56773>'=:2'490'54:20'8.49',64:?,4.-'54,2467@'M20=02,;3>'490'<0/02,4:2'59:631'502C0'490'
C,--./0'54:20',3:/0@'&9020'59:631';0'5,4.5=,-4:2>'42,/57:24',22,/<0?0/45'./'73,-0'=:2'
42,/57:24./<'C,--./0E'./-361./<',22,/<0?0/45'=:2'490'?,./40/,/-0':='-:220-4'
40?702,46205'162./<'42,/57:24@'

0-$-#&.-1'#N'&90'57,-0',C,.3,;30'=:2')GM'56773.05E'0570-.,33>'=:2'54:2./<'1.360/45E'
./-361./<'57,-0'=:2'7,-B,<./<':='C,--./0',/1'.-0D7,-B'-:/1.4.:/./<'.5'./,10A6,40@'
(0=022./<'4:'=.<620'O',/1'P'./'B0>'=./1./<5'50-4.:/E'490';6.31./<'/001'20=62;.59./<'4:'
,--:??:1,40'/08'-:31'2::?',/1'57,-0'=:2'7,-B,<./<':='C,--./0@''

&90'Q,3B'./'I200K02'FQGIJ'8,5'=:6/1'4:';0'8:2B./<'56;D:74.?,33>E'490'=200K02'8,5'/:4'
?,./4,././<'490'20A6.201'40?702,4620',5'490'QGI'.5'4::':31',/1'490'=,;2.-,401'8,335',20'
30,B./<@'&9020'8020'/:4.-0,;30'12:73045':='8,402'=:2?01',4'490'-2,-B5',/1'R:./45':='8,335'
:='=200K02'162./<'490'10=2:54./<'->-30@'''

&90'54,=='0/<,<01'./'7,-B./<':='C,--./0'1.1'/:4'B/:8'9:8'4:'72:7023>'-:/1.4.:/'490'.-0'
7,-B5@'&9:6<9'490'54:20B00702',/1'54:20'56702C.5:2'8020'8033',8,20':='72:-01620':='
.-0D7,-B'-:/1.4.:/./<@''

'

' '

'
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!"#$%"&$'#$(%)#+'&,-'./01-'23456478'09':;<13=>':;14<8;7?>'%;8;07'64./4@/.'A-1-'
.-B-1-5C'.,01/'09';6-D3;/-'.=;@-'901';@@0<<06;/478'1-9148-1;/407'374/.'90550A-6'2C'
E;@,;1>'F42138;1,';76'$0148;07'A,-1-'/,-1-'4.';'7--6'09';664/407;5'.=;@-G'!55'/,-.-'
64./14@/.'A-1-';5.0'.-B-1-5C'@07./1;47-6'09'.=;@-'901'=;@H478>'4@-I=;@H'@0764/407478';76'
./01478'6453-7/.G''

&,-'=0A-1'2;@H3='J8-7-1;/01K'A;.'70/';B;45;25-'J01'70/'0=-1;/407;5K';/'/,-'64./14@/'
./01-.'09':;<13=>'E;@,;1>'F,3214>'F42138;1,>'$0148;07>'L;1=-/;';76'F,-<;?4G''

&,-'/1;7.=01/'B-,4@5-'A;.'70/'0=-1;/407;5';/'/,-'64./14@/'./01-.'09'E;@,;1>')6;58364>'
:;1<48;7?>'F42138;1,';76'F,-<;?4G''

'

'

*+,-'&,-'1-9148-1;/407'374/.';/'MNE.'09'F;11;78'>')6;58364'>'F42138;1,>'$0148;07';76'
%;8;07'64./14@/',;6'.,01/;8-'09'B05/;8-'1-835;/01.G'&,-'23456478'./;76;16.>'73<2-1'09'
91--O-1.';76'P*("';76'@056'20Q-.'A-1-'.3994@4-7/';/';55'/,-'MNE.G''
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'

'

!"#"$ %&'()*(&(+*,-.,+-/0,+1&'(,*23'45*(),&(0,)6&(74-6),,
!"#$%&'#()*'#+#,-.&&+,'-,./01,2,34'./03'56-'16/7'1+083',9:8.2,34'+0;'<,,3'./033,7'
037',=,1:4,7>'&+,'.-,?,348?,'20834,3031,';+6:/7'<,'763,'83'482,/@'2033,->'
#2,-A,31@'-,.08-';+6:/7'+0?,'<,,3'10--8,7'6:4'83'482,'0;'037'B+,3'3,,7,7>'&+,-,'
;+6:/7'<,'07,9:04,';:../@'65';.0-,'.0-4;'46';:..6-4'4+,'482,/@'-,.08-'037'20834,3031,'
65'16/7'1+083',9:8.2,34'037'4-03;.6-4'?,+81/,;>''

/-$-#&0-1'#C'&+,';404,'76,;'364'+0?,''033:0/'84,28D,7'-,./01,2,34'./03E'+6B,?,-'4+,'
-,./01,2,34'-,9:8-,2,34'B0;',;48204,7'56-'0A,7'FGH'037'FGI'037'-,9:8-,2,34'B0;'
;:<2844,7'46'$JKIF'56-'.-61:-,2,34>'&+6:A+'4+,-,'B,-,'36'7020A,;'46'?01183,'7:,'
46',9:8.2,34'508/:-,E'4+,'.-,?,348?,'20834,3031,'+0;'<,,3'3,A/8A8</,'037'20834,3031,'
+0;'<,,3'/8284,7'46'044,3783A'-,.6-4,7'.-6</,2;'<@';46-,'L,,.,->'

&+,';404,'?01183,';46-,'76,;'364'+0?,'?01183,'7,/8?,-@'?03'65'4+,8-'6B3'037'?01183,'
78;4-8<:4863E'0;'0'-,;:/4'65'4+8;E'36-20//@'6.,-04,;'63'.://'2,1+038;2'<@'78;4-814;>''

'
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' '

!"#$%"&$'#$(%)#+'&,-.-'/01'23'45-647-8'.-9:0;-6-25'9:02'<3.';3:8';,042'-=>496-25'42'
5,-'8415.4;51'3<'?06.>9@'A0..02B@'?0.46B02C@'A,>D.4@'A4D.>B0.,@'%0B032'028'E0.9-50'
8415.4;51F'&,-'-6-.B-2;G'.-904.1'3<';3:8';,042'>2451'028'H0;;42-'8-:4H-.G'H-,4;:-1'/01'
10541<0;53.4:G'05'0::'5,-'8415.4;51@'5,-'9.-H-254H-'60425-202;-'/01'2-B:4B4D:-'42'5,-'
8415.4;51'3<'A0..02B@'%0B032'028'I0.9-50'8415.4;5F''

&,-.-',08'D--2'1,3.50B-'3<'190.-'90.51'42'5,-'8415.4;51'3<')80:B>84@'E0.9-50@'A4D.>B0.,'
028'A,-60C4'5,05',08'8-:0G-8'5,-'.-904.'3<';3:8';,042'-=>496-25F''

'

*+,#+'&,-'.-9:0;-6-25'9:02'3<';3:8';,042'-=>496-25'848'235'-J415'05'IKL1F'&,41'41'
9.460.4:G'055.4D>5-8'53'<0;5'5,05'5,-'.-=>4.-6-25'020:G141'41'832-';-25.0::G'05'1505-':-H-:F'
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&+,'-.,/,012/,'34201,0405,'+46'7,,0''0,8928279,'41':;<'9,/,9'40='1+26'+46'7,,0'40'
494.3208'621>412?0'@21+'6+?.148,'?A'6-4.,'-4.16'A?.'.,-42.208'1+,',B>2-3,01C''

'

'

!"#"$ %&'()*+,-,./+/-&**
!"#$%&'#()*'#+#,-.&&&+,'6140=4.=2D,='.,5?.=208'40='.,-?.1208'?A'499'61?5E'1.4064512?06'
26'54..2,='?>1C'!=,B>41,'61?5E'9,/,96'+4/,'7,,0'34201420,='?A'/45520,6C'!6'4'.?>120,'
-.?5,=>.,F'-+G62549'20/,01?.G'6+?>9='+4/,'7,,0'5+,5E,='-,.2?=25499GC'H??='@4.,+?>6,'
-.45125,6'I59,40920,66F'6,5>.21GF'=414'6,5>.21G'40='?.=,.9G'61?.48,'?A'61?5EJ'4.,'A?99?@,=C''

/-$-#&0-1'#K'&+,'61?5E'7??E'.,8261,.'+46'0?1'7,,0'5+408,='6205,'LMMN'40='+,05,'1+,'
A?.341'?A'61?5E'7??E'+46'0?1'7,,0'>-=41,='1?'205?.-?.41,'1+,'340=41?.G'.,5?.=208'?A'
,O-2.G'=41,6F'/249'62D,F'340>A451>.208'=41,6',15C'P45520,'=261.27>12?0'.,-?.16'@,.,'
-.,-4.,='40='=261.27>1,='?0'123,C'&+,'=261.27>12?0'.,5?.='40='61?5E'7??E6'+?@,/,.'
=?,6'0?1'=,3?061.41,'1+41'##QR'-.2052-9,'@46'A?99?@,=C'"1?5E'9,/,96'I34O23>3'40='
32023>3'61?5EJ'@,.,'0?1',6147926+,=C'&+,'-+G62549'5?>01'?A'61?5E'40='.,5?05292412?0'
@46'0?1'=?0,'?0'.?>120,'74626C'&+,.,'26'4'8??='65?-,'?A'23-.?/,3,01'20'61?5E'
34048,3,01'41'6141,'9,/,9C''
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'
!"#$%"&$'#$(%)#+'&,-'.-/0.12'03'1456-782',9:-'708';--7'<9478947-1'98'97='03'8,-'1428.4/8'
280.-2'->/-?8'30.'@9/,9.'1428.4/8A'&,-'280/B'<979C-<-78',92';--7'?00.'47'8,-'1428.4/82'03'
D9<.6?E'F4;.6C9.,E'$0.4C907'971'%9C907A'&,-'1428.4/82'7--1'80'289719.14G-'07'
.-/0.147CH.-?0.847C'971'47:-780.='<979C-<-78A''

'

'
'
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'

!"#+'' &,-'./012-3'04'567897/9:;-9'/-<0/9:8='789'/-.0/6:8='<086:8>-5'76'6,-'?@A'2-B-2'
75'C-22D'&,-'560<E'100E'40/3765'90-5'806':8<2>9-'6,-'./0B:5:08'04'/-<0/9:8='9:2>-865F'
GG$'5676>5'-6<D'"73.2-'.,H5:<72'<0>86'76'IJ'?@A'0>6'04'KK'?@A5'9:9'806'6722H'6,-'560<E'
100E'17278<-'04'B7<<:8-D''

'

'

!"#"! $%%&'()*&+*,'')-&+.&/)*&01++
$%&'()*&+,-*&.&/01)&,-'.278'04'B7<<:8-'9:56/:1>6:08'5,0>29'1-'379-'789'40220C-9D'
6,-/-'5,0>29'806'1-'560<E'0>6'04'78H'04'6,-'B7<<:8-'789'9:2>-865D'G7<<:8-'8--95'7/-'
<0//-<62H'-56:376-9D'!'"H56-3'40/'3787=:8='5,0/6'5,:.3-865'5,0>29'1-':8'.27<-D'L0/'722'
5,:.3-865F'4/--;-':89:<760/5'5,0>29'1-'>5-9D'&,-'9737=-'9>/:8='6/785.0/676:08'5,0>29''
1-'<086/022-9'789'3:8:3:;-9'789'6,-/-'5,0>29'1-'5-6'./0<-9>/-5'60'/-.27<-'6,-'
9737=-9'M>786:6:-5'9>/:8='6/785.0/676:08D''

20'0&)304*&+'&,-'B7<<:8-'9-2:B-/H'4/03'5676-'560/-'60'20C-/'2-B-25',7B-'1--8'
576:547<60/HD'&,-/-'C-/-':85678<-5'04'560<E'17278<-'9/0..:8='90C8'1-20C'3:8:3>3'
560<E'1-6C--8'6,-'<H<2-5'04'/-<-:.6'04'B7<<:8-'789'6,:5',75'1--8'./:37/:2H'1-<7>5-'6,-'
560<E'2-B-25',7B-'806'1--8'9-4:8-9D'&,-'4/--;-':89:<760/5',7B-'806'1--8'>5-9'C:6,'
5,:.3-86'=0:8='90C8'60'9:56/:<65'75'6,-'5676-',79'80'./0B:5:08'04'./0B:9:8='5,:..:8='
4/--;-':89:<760/5D''
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'
'
!"#$%"&$'#$(%)#+'&,-'./0012-'3-41.-56'78'489-5'4-.-4:',/.-';--2':/71:</07856'-=0->7'<85'
287'?:12@'/26'<5--A-'12310/785:'/23'7,1:',/:';--2'7,-':,85708B12@'/7'7,-':7/7-'4-.-4'
>4/2212@C''
'

'
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!"#+'&,-'./012.'3/'/,-'456.',37-'8--9'.3/:.;31/0<:=>?',0@-7-<'/,-<-'@-<-'.,0</10A:9B.'
:9'/-<A.'0;'-./:A3/:09'0;'7311:9-'9--C.'3/'/,-'456'0;'"0D/,'"3=A3<3?'43/,-<239C:'39C'
*3,3<:B,3/E'&,-'./3;;'3/'A0./'0;'/,-'456.'@-<-'90/'@-=='3@3<-'0;';<--F-':9C:13/0<.'39C'
:/.'-;;-1/:7-'D.-':9'7311:9-'C:./<:8D/:09'/0'.D8'1-9/-<.'39C'.-..:09'.:/-.E'''

'

'

'

'

!"#"$ %&''()*+,-./(0*+/1(,+2&'+2'((3(+,'-(,+45))-0(++
$%&'()*&+,-*&.&/01))G<--F-HC<:-C'7311:9-'.,0D=C'3=@3>.'8-':9C-9/-C?'<-1-:7-C'39C'
C:./<:8D/-C'@:/,'/,-'0<:B:93='C:=D-9/':9'A3/1,:9B'10<<-1/'ID39/:/:-.E'5-3=/,'@0<2-<.'
C-A09./<3/-'/,-'290@=-CB-'0;'D.:9B'10<<-1/'C:=D-9/'@:/,';<--F-'C<:-C'7311:9-E''J:=D-9/.'
;0<':AAD9:F3/:09'.-..:09.'3<-'./0<-C'39C'D.-C'3/'/,-'10<<-1/'/-AK-<3/D<-'L8-/@--9'M'
39C'N'J-B<--.'6-=.:D.OE''

20'0,3)'4*533)30'0&1)&,-'./012'0;'C:=D-9/'C:C'90/'A3/1,'/,-'./012'0;';<--F-'C<:-C'7311:9-'
3/'./3/-'7311:9-'./0<-?'$0<:B309'C:./<:1/'./0<-?'%3B309'456'39C'439CD'456E'&,:.':.'
K<:A3<:=>'8-13D.-'0;'/,<--'<-3.09.'PO'/,-'C:=D-9/.'3<-'90/'<-10<C-C':9'=-CB-<'8002.?'MO'
&,-'8<-323B-'0;'C:=D-9/'0<'7311:9-':.'9-7-<'<-K=-9:.,-C'39C'QO'/,3/'/,-<-'3<-'0;/-9'
A:.A3/1,':9'9DA8-<'0;'C:=D-9/'7:3=.':..D-C'3=09B'@:/,'7311:9-E'R9=>'631,3<?'J3<<39B?'
)C3=BDC:'39C'J,D8<:'C:./<:1/.',3C'/,-'A3/1,:9B'./012'L<-10<C-CO'0;'C:=D-9/'.,:KK-C'
@:/,'10<<-.K09C:9B';<--F-'C<:-C'7311:9-E''

'

!"#"6 722()*-4(+889+/1(++
$%&'()*&+,-*&.&/01'5-3=/,'@0<2-<.'290@',0@'/0':9/-<K<-/'39C'D.-'SS$'-;;-1/:7-=>'
.D1,'/,3/'7311:9-':.'109;:C-9/=>'D.-C'-7-9'0D/.:C-'/,-'10=C'1,3:9'3/'/,-'7311:93/:09'.:/-.E'
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+,-./0'1234,35'-.52'65,'77$'/2'8-9-:,'/0,'5/2;4'/3-95-;/<295'56;0'/0-/'/0,='>3<23</<?,'
<556<9:'/0,'-:<9:'77$'-0,-@'2A'##BC'>2.<;=D''

!"#"$%&#'()%%&%"#"*+&!..'/0,'5/-AA'-;3255'E-;;<9,'5/23,'.,E,.5'0-5':22@'69@,35/-9@<9:'2A'
77$'-9@'/0,='65,'-9@'3,A,3'/2'77$',AA,;/<E,.='@63<9:'/0,'<8869<?-/<29'5,55<295'-9@'<9'
5/2;4'8-9-:,8,9/D'''

'

!"#"$% &'(()*+,-'./'0+,(1*/213,,
,-*#.&(*/$0(*1*2"F''&0,3,'5026.@'G,'-'E-;;<9,'1-5/-:,'829</23<9:'5=5/,8'<9'>.-;,D'
7-;;<9,'8-9-:,3'-9@'0,-./0'1234,35'4921'021'/2';28>6/,'/0,'E-;;<9,'1-5/-:,'
;233,;/.='-9@';233,;/'1-5/-:,'3-/,5'-3,'65,@'/2',5/<8-/,'E-;;<9,'3,H6<3,8,9/D'!E-<.-G.,'
E-;;<9,'1-5/-:,'@-/-'5026.@'G,'65,@'/2'8-4,'2/0,3'2>,3-/<29-.';0-9:,5'I<9'/3-<9<9:5J'
56>,3E<5<29J'5,55<29'5<?,',/;KD''

!"#"$%&#'()%%&%"#"*F''&0,3,'<5'E,3='.<//.,'4921.,@:,'-829:'5/-AA'29'021'/2';28>6/,'/0,'
E-;;<9,'1-5/-:,'-;;63-/,.=D'&0,'-996-.',5/<8-/,'2A'E-;;<9,'3,H6<3,8,9/'2A'5/-/,'<5'@29,'
1</0'9-/<29-.'1-5/-:,'-E,3-:,5'-9@'<9';28G<9-/<29'1</0'/0,'968G,3'2A'5,55<295'
>.-99,@'-996-..=D''

'

'

'

'

''

'

'

'

'

'

'

'

'

'

'
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"#$!%&'()*(+)!&,!-.++(/$!0./.'$0$/*!(/!*#$!)*.*$!#.)!1$$/!0./.'$2!3$%%!*&!*#$!$4*$/2!
*#.*!*#$!56.%(*7!&,!-.++(/$!()!$/)68$2!*(%%!*#$!9&(/*!&,!6).'$:!"#$8$!#.-$!1$$/!
)#&8*+&0(/')!(/!)*&+;!0./.'$0$/*!16*!*#$!)*&+;!&6*)!3$8$!+&88$+*$2!)6+#!*#.*!*#$8$!
3.)!/&!(/)*./+$)!8$9&8*$2!&,!)$))(&/!/&*!#$%2!1$+.6)$!&,!)#&8*.'$!&,!-.++(/$:!"#$8$!#.)!
1$$/!)+&9$!&,!(098&-$0$/*!(/!*$80)!&,!-.++(/$!.88(-.%!98&+$268$)<!)*&+;!0./.'$0$/*!
./2!+&88$+*!2(%6$/*!6)$!.*!)*.*$!-.++(/$!)*&8$!%$-$%:!"#$!2()*8(+*!)*&8$)!/$$2!
(098&-$0$/*!(/!+&%2!)*&8.'$!+.9.+(*7<!)*&+;!0./.'$0$/*<!16(%2(/'!)*./2.82)!./2!
*8./)9&8*!0./.'$0$/*:!"#$!=>?)!)#&6%2!)*8$/'*#$/!*#$!0$+#./()0!&,!+&/*8&%%(/'!*#$!
-.++(/$!3.)*.'$!17!2$9%&7(/'!*#$!0$+#./()0!&,!0&/(*&8(/'!&,!-.++(/$!3.)*.'$!./2!
8$-()(/'!*#$!-.++(/.*(&/!)*8.*$'7!*&!8$26+$!*#$!3.)*.'$:!!
!
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!

! "#$%&&#'()*+%',-
!

!

"#!$%&'!()*!+',(%)!-./+!(!0'+%/*!/.!(,&'(1,!./2+!3'(+14!,5'!6/70&','!1',!/.!*/627'),1!
+'&(,'*!,/!8(66%)'!+'6'%8'*!.+/7!7()2.(6,2+'+!(,!1,(,'!8(66%)'!1,/+'!-9/,!+'&'(1'!
6'+,%.%6(,'1:!;)8/%6'1:!(%+<(3!=%&&!6/03:!%)10'6,%/)!)/,'!()*!(&&/6(,%/)!&%1,4#!

>#!?'.2+=%15!,5'!1,(,'!8(66%)'!1,/+'!(1!0'+!,5'!12@@'1,'*!&(3/2,!0&()!%)!.%@2+'!>!,/!
(66/77/*(,'!()*!%)1,(&&!,5'!)'<!A;B!()*!A;$#!C5'!'D5(21,!.()1!/.!%)*21,+%(&!
1,()*(+*1!!-7%)%727!1%E'!/.!"F!;)65!*%(7','+!/.!%70'&&'+!<%,5!(%+!8/&27'!/.!GFHH!7G!
0'+!5/2+4!15/2&*!='!%)1,(&&'*!(,!(&&!,5'!0+/8%*'*!1&/,1!%)!,5'!1,/+'!=2%&*%)@#!

G#!C5'!=2%&*%)@!5/1,%)@!,5'!1,(,'!8(66%)'!1,/+'!15/2&*!='!*'*%6(,'*!./+!8(66%)'!()*!
+'&(,'*!1200&%'1!/)&3#!I'*%6(,'!()*!+'&/6(,'!/,5'+!2)+'&(,'*!1200&%'1!,/!()/,5'+!
&/6(,%/)#!

F#!;)1,(&&!,5'!)'<&3!1200&%'*!6/&*!+//71!(,!1,(,'!()*!+'@%/)(&!1,/+'1!/)!0+%/+%,3#!

J#!K,+')@,5')!,5'!,'70'+(,2+'!7/)%,/+%)@!,5+/2@5!1,+%6,!120'+8%1%/)!=3!7'*%6(&!
/..%6'+1LI;M1#!;)6&2*'!120'+8%1%/)!65'6N&%1,!./+!7/)%,/+%)@!()*!*/627'),%)@!
120'+8%1/+3!8%1%,1#!

O#!P*/0,!,5'!1,()*(+*!./+7(,!./+!,'70'+(,2+'!7/)%,/+%)@!()*!1,/6N!=//N!7(%),')()6'!
(1!+'6/77')*'*!=3!QMR$A#!;)6&2*'!*%&2'),!=2)*&%)@!()*!+'6/+*%)@!%)!1,()*(+*!
+'6/+*%)@!0+/6'*2+'1#!K,()*(+*%E'!,5'!8(66%)'!()*!*%&2'),!2)%,!%)!*/1'1!./+!+'6/+*%)@!
()*!%)*'),#!

S#!T+'0(+'L(*/0,!,5'!K,()*(+*!M0'+(,%)@!T+/6'*2+'1!./+!6/&*!65(%)!7(%),')()6'!()*!
*%11'7%)(,'!21%)@!8(+%/21!7'65()%171!&%N'!=//N&',:!U/=!(%*1!()*!0/1,'+1#!

V#!?'.2+=%15!,5'!8(66%)'!1,/+'1!-+'@%/)(&:!*%1,+%6,!()*!TRB4!-%)6&2*%)@!10(6'!./+!;9?LI$:!
*+3!1,/+(@'!-./+!13+%)@'1!()*!*%&2'),4!()*!1,/+'!N''0'+W1!/..%6'4!=(1'*!/)!,5'!@//*!
<(+'5/21'!0+(6,%6'1!+'6/77')*'*!=3!ARM!-+'.'+')6'!*/627'),!ARMLXYZLH>#GF4#!

[#!T+/8%*'!,5'!*'*%6(,'*!0/<'+!1200&3!=(6N20!-(2,/!1,(+,!\')'+(,/+!<%,5!6(0(6%,3!/.!J!
/+!"J!]XP!*'0')*%)@!/)!)27='+!/.!+'.+%@'+(,%/)!2)%,14!(,!*%1,+%6,!1,/+'1#!

"H#!I%17(),&'!,5'!)/)^.2)6,%/)(&!A;B!-(@'*!7/+'!,5')!>H!3'(+14!(,!B(65(+!()*!
I%=+2@(+5!*%1,+%6,!()*!2,%&%E'!,5'!10(6'!./+!%)1,(&&(,%/)!/.!)'<&3!1200&%'*!6/&*!+//7!
=(1'*!/)!,5'!+'6/77')*'*!&(3/2,!0&()#!

""#!P00/%),!,5'!+'.+%@'+(,%/)!,'65)%6%()!(,!B(65(+!*%1,+%6,!1,/+':!(1!,5'!0/1%,%/)!%1!8(6(),!
./+!0(1,!.'<!7/),51#!

">#!P!)'<!8'5%6&'!./+!8(66%)'!*'&%8'+3!15/2&*!='!(&&/,,'*!,/!,5'!*%1,+%6,1!/.!B(65(+:!
](+%7@()U:!Q/+%@(/):!_(@(/):!I5'7(U%:!](7+20:!I(++()@!()*!Z(+0',(!*%1,+%6,#!C5'!



!""#""$#%&'(#")*&''

Page 50 '

+,-./0,'1-2304'-5+,'02/50'1,6+./,'1377268'.9/034.9:'02/500;'5+5.05<0,'1756,'75681='&-,'
+,-./0,1'.98,94,4'>26'-.00;'56,51'1-2304'-5+,'>236'?-,,0'46.+,'762+.1.29'?.8-'@.9.@3@'
:62394'/0,5659/,'51'6,A3.6,4='

BC='#A3.7'8-,'/204'622@1'.9'8-,'1858,'?.8-'DEFG'8,@7,65836,'@29.826.9:'1;18,@'
76,>,65<0;'/2@738,6'<51,4'1;18,@'?-,6,'8,@7,65836,'6,/2641'/59'<,'1826,4'594'
5950;H,4'29'/2@738,6='

BE='!3/8.29I4.1721,'8-,'/294,@9,4'.8,@1'J/204'/-5.9'6,>6.:,658.29'39.81''JK*(ILMIN204'
<2F,1'594'+5//.9,'/566.,6'8-58'56,'<,;294',/292@./'6,75.6'O'82'/0,56'8-,'622@'175/,'58'
4.186./8'1826,1='

BP='(,70,9.1-'8-,'+5//.9,'18265:,'/575/.8;'<;'.918500.9:'9,?'K*(IL>1'51'7,6'8-,'
6,A3.6,@,98'<;'/2@738.9:'7,5Q'+5//.9,'+203@,'02541'>26'17,/.>./'4.186./81'2>'Q5@637R'
L56659:'594'S,67,85'4.186./81='

BT='U6,756,'594'.@70,@,98'8-,'+5//.9,'4.186.<38.29'7059'>26'8-,'4.186./81'2>'V5@637'594'
L56659:'<51,4'29'8-,'6,A3.6,@,98R'54W318,4'>6,A3,9/;'4,7,94.9:'29'/204'/-5.9'
/575/.8;'2>'4.186./8'1826,1='

BG='#185<0.1-'8-,'182/Q'0,+,01'J15>,8;'594'@5F.@3@O'>26'500'4.186./81R'6,:.2950'594'1858,'
+5//.9,'1826,='#185<0.1-'8-,'.94,98'J6,X264,6.9:O'1;18,@'8-58'186./80;'54-,6,1'82'8-,1,'
1,8'182/Q'0,+,01='

BY='M26'8-,'@5.98,959/,'2>'12056'6,>6.:,658261'31,4'>26')KU'762:65@R'.8'.1'6,/2@@,94,4'
8-58Z'

5='S588,6.,1'82'<,'6,705/,4',+,6;'>.+,';,561['

<='"2056'759,01'1-2304'<,'/0,59,4'>62@'4318',+,6;'?,,Q['

''

'

'
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7"'*8%-
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=$&>-)"/%-9%$/"-
)4"&-:-;"(/<! ?)()"! !">*$&(2@-

A*+)/*#)! BCD!
7(&(>"%"&)-
E-
0'%*&*+)/()*$
&!

"#!$%&'!()*!+',(%)!-./+!(!0'+%/*!/.!(,&'(1,!./2+!3'(+14!,5'!
6/70&','!1',!/.!*/627'),1!+'&(,'*!,/!8(66%)'!+'6'%8'*!.+/7!
7()2.(6,2+'+!(,!1,(,'!8(66%)'!1,/+'!-9/,!+'&'(1'!6'+,%.%6(,'1:!
;)8/%6'1:!(%+<(3!=%&&!6/03:!%)10'6,%/)!)/,'!()*!(&&/6(,%/)!&%1,4!

! !! !! !! !! !! !!

>#!?'.2+=%15!,5'!1,(,'!8(66%)'!1,/+'!(1!0'+!,5'!12@@'1,'*!&(3/2,!
0&()!%)!.%@2+'!>!,/!(66/77/*(,'!()*!%)1,(&&!!,5'!)'<!A;B!()*!
A;$#!

!! !! !! !! !! !! !!

C#!D5'!=2%&*%)@!5/1,%)@!,5'!1,(,'!8(66%)'!1,/+'!15/2&*!='!
*'*%6(,'*!./+!8(66%)'!()*!+'&(,'*!1200&%'1!/)&3#!E'*%6(,'!()*!
+'&/6(,'!/,5'+!2)+'&(,'*!1200&%'1!,/!()/,5'+!&/6(,%/)#!

!! !! !! !! !! !! !!

F#!;)1,(&&!,5'!)'<&3!1200&%'*!6/&*!+//71!(,!1,(,'!()*!+'@%/)(&!
1,/+'1!/)!0+%/+%,3#! !! !! !! !! !! !! !!

G#!H,+')@,5')!,5'!,'70'+(,2+'!7/)%,/+%)@!,5+/2@5!1,+%6,!
120'+8%1%/)!=3!7'*%6(&!/..%6'+1IE;J1#!;)6&2*'!120'+8%1%/)!
65'6K&%1,!./+!7/)%,/+%)@!()*!*/627'),%)@!120'+8%1/+3!8%1%,1#!

!! !! !! !! !! !! !!

L#!M*/0,!,5'!1,()*(+*!./+7(,!./+!,'70'+(,2+'!7/)%,/+%)@!()*!
1,/6K!=//K!7(%),')()6'!(1!+'6/77')*'*!=3!NJO$A#!;)6&2*'!
*%&2'),!=2)*&%)@!()*!+'6/+*%)@!%)!1,()*(+*!+'6/+*%)@!
0+/6'*2+'1#!H,()*(+*%P'!,5'!8(66%)'!()*!*%&2'),!2)%,!%)!*/1'1!
./+!+'6/+*%)@!()*!%)*'),#!

!! !! !! !! !! !! !!

Q#!R+'0(+'I(*/0,!,5'!H,()*(+*!J0'+(,%)@!R+/6'*2+'1!./+!6/&*!
65(%)!7(%),')()6'!()*!*%11'7%)(,'!21%)@!8(+%/21!
7'65()%171!&%K'!=//K&',:!S/=!(%*1!()*!0/1,'+1#!

!! !! !! !! !! !! !!

T#!?'.2+=%15!,5'!8(66%)'!1,/+'1!-+'@%/)(&:!*%1,+%6,!()*!ROB4! !! !! !! !! !! !! !!
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+,-./01,-2'345.6'789':*(;<=>'19?'3@89526'+789'3?9,-263'5-1'
1,/06-@A'5-1'3@896'B66469C3'877,.6A'D5361'8-'@E6'2881'
F596E8036'495.@,.63'96.8GG6-161'D?'HIJ'+967696-.6'
18.0G6-@'HIJ;KLM;NOPQRAP'
SP'T98U,16'@E6'161,.5@61'48F69'3044/?'D5.B04'+50@8'3@59@'
V6-695@89'F,@E'.545.,@?'87'W'89'XW'YK!'1646-1,-2'8-'-0GD69'
87'9679,2695@,8-'0-,@3A'5@'1,3@9,.@'3@8963P'

'' !' '' '' !' '' ''

XNP'<,3G5-@/6'@E6'-8-Z70-.@,8-5/'H:['+5261'G896'@E6-'ON'
?6593A'5@'[5.E59'5-1'<,D90259E'1,3@9,.@'5-1'0@,/,\6'@E6'345.6'
789',-3@5//5@,8-'87'-6F/?'3044/,61'.8/1'988G'D5361'8-'@E6'
96.8GG6-161'/5?80@'4/5-P'

!' '' '' '' !' '' ''

XXP'!448,-@'@E6'9679,2695@,8-'@6.E-,.,5-'5@'[5.E59'1,3@9,.@'
3@896>'53'@E6'483,@,8-',3'U5.5-@'789'453@'76F'G8-@E3P' '' !' '' '' !' '' ''

XOP'!'-6F'U6E,./6'789'U5..,-6'16/,U69?'3E80/1'D6'5//8@@61'@8'@E6'
1,3@9,.@3'87'[5.E59>'Y59,G25-]>'$89,258->'%5258->'<E6G5],>'
Y5G904>'<5995-2'5-1'M5946@5'1,3@9,.@P'&E6'U6E,./6'3E80/1'
E5U6'/8.5/'369U,.6'304489@',-./01,-2'/8.5//?'5U5,/5D/6'34596'
459@3P'&E6'U6E,./63',-@6-161'789'E,//?'59653'3E80/1'E5U6'7809'
FE66/'19,U6'498U,3,8-'F,@E'G,-,G0G'2980-1'./6595-.6'53'
96^0,961P'

'' '' !' '' !' '' !'

XQP'#^0,4'@E6'.8/1'988G3',-'@E6'3@5@6'F,@E'OR_`'@6G4695@096'
G8-,@89,-2'3?3@6G'4967695D/?'.8G40@69'D5361'3?3@6G'FE696'
@6G4695@096'96.8913'.5-'D6'3@8961'5-1'5-5/?\61'8-'.8G40@69P'

'' '' !' !' !' '' !'

XRP'!0.@,8-;1,34836'@E6'.8-16G-61',@6G3'+.8/1'.E5,-'
9679,2695@,8-'0-,@3''+:*(;<=;[8/1'D8_63'5-1'U5..,-6'.599,69'
@E5@'596'D6?8-1'6.8-8G,.'9645,9'A'@8'./659'@E6'988G'345.6'5@'
1,3@9,.@'3@8963P'

!' '' '' !' !' !' !'

XWP'(64/6-,3E'@E6'U5..,-6'3@89526'.545.,@?'D?',-3@5//,-2'-6F' '' !' '' '' !' !' !'
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'

''

'

+*(,-./'0/'123'452'326783292:4';<'=>91748:?'120@'A0==8:2'
A>B792'B>0C/'.>3'/12=8.8='C8/438=4/'>.'@09371D'-0330:?'0:C'
E231240'C8/438=4/F'
GHF'I321032'0:C'891B292:4'452'A0==8:2'C8/438;748>:'1B0:'.>3'
452'C8/438=4/'>.'J09371'0:C'-0330:?';0/2C'>:'452'
326783292:4D'0CK7/42C'.32672:=<'C212:C8:?'>:'=>BC'=508:'
=010=84<'>.'C8/438=4'/4>32/F'

!' '' '' '' !' !' !'

GLF'#/40;B8/5'452'/4>=@'B2A2B/'M/0.24<'0:C'90N8979O'.>3'0BB'
C8/438=4/D'32?8>:0B'0:C'/4042'A0==8:2'/4>32F'#/40;B8/5'452'8:C2:4'
M32P>3C238:?O'/</429'4504'/438=4B<'0C5232/'4>'452/2'/24'/4>=@'
B2A2B/F'

!' '' '' !' !' !' !'

GQF'R>3'452'908:42:0:=2'>.'/>B03'32.38?2304>3/'7/2C'.>3')+I'
13>?309D'84'8/'32=>992:C2C'4504S'
0F'E0442382/'4>';2'321B0=2C'2A23<'.8A2'<203/T'
;F'">B03'10:2B/'/5>7BC';2'=B20:2C'.3>9'C7/4'2A23<'U22@T'
''

!' '' '' '' '' !' ''



!

!
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*$+,-%.'+&-$)-/)0,&%1#2341)

'+,!-.//012,!344050.6!5.!736832!9,:.9406;!.<!5,7-,93589,!5+9.8;+!5+,97.7,5,9!=5>0:,!

4302?@!0/!5.!8/,!,2,:59.60:!4,A0:,/B!'+,!C.924!D,325+!E9;360F350.6!=CDE@!0/!/8--.9506;!

5+,! GH! 43?/! ,2,:59.60:! 5,7-,93589,! 2.;;,9! <.9!

5,7-,93589,!7.605.906;!.<!I*(/!35!40/590:5!364!

:.24! :+306! -.065/B! '+,! J,9206;,9! K! L.M!

#>05F,92364! 13/,4! <097M! +3/! 4,A,2.-,4! 3! GH!

43?/! 5,7-,93589,! 0640:35.9! :322,4! N904;,O'3;B!!

'+,! 4,A0:,! +3/! 1,,6! P8320<0,4! 1?! CDE! <.9!

5,7-,93589,! 7.605.906;! .<! I*(! 5+9.8;+!

Q9.48:5! R83205?! #-,:0<0:350.6! =QR#@! /5364394/!

=QR#!:.4,!$HSTHG@B!!

'+0/! 4,A0:,! 3//0/5/! 06! 5,7-,93589,!7.605.906;!

5+9.8;+!<.22.>06;!<,3589,/U!!

VB I5!/+.>/!5,7-,93589,!.<!I*(!06!40;0532!*LW!/:9,,6!35!322!5+,!507,!

XB I5! 0640:35,/! 0<! 5+,9,! >3/! 36?! 3239706;! /058350.6! 48906;! 5+,! -3/5! GH! 43?/B! '+,!
4,A0:,!/+.>/!Y"2397Z!.6!*LW!/:9,,6!0<!5+,9,!>3/!36?!3239706;!/058350.6!06!-3/5!

GH!43?/B!'+,!3239706;!/058350.6! 0/!>+,6!5+,! 5,7-,93589,!>,65!31.A,![!W,;9,,!

L,2/08/!.A,9!3!:.6/,:850A,!-,90.4!.<!5,6!+.89/!.9!5,7-,93589,!49.-/!4.>6!1,2.>!

OHB\!W,;9,,!L,2/08/!<.9!3!:.6/,:850A,!-,90.4!.<!SH!70685,/B!!

GB I5! /+.>/! 5+,! 489350.6! .<! 5,7-,93589,! A0.2350.6! <.9! ,A,9?! 3239706;! /058350.6!
+3--,6,4!06!-3/5!GH!43?/B!'.!/,,!5+,!489350.6!.<!5,7-,93589,!A0.2350.6M!4,A0:,!0/!

,P80--,4!>05+!3!Y(,34Z!1855.6M!>+0:+!;804,/!5+,!8/,9!5+9.8;+!5+,!+0/5.9?!.<!-3/5!

GH!43?/!/539506;!<9.7!Y5.43?Z!5022!YGH!43?/!3;.ZB!!

]B I5! /+.>/!36! YE^Z! /0;6! 0<! 5+,9,!+3/!1,,6!6.!A0.2350.6!.<! 5,7-,93589,! 06!-3/5!GH!
43?/B!!

\B I5!+3/!3!/+,2<! 20<,!.<! 5>.!?,39/! <9.7!5+,!435,!.<!3:50A350.6!.<!4,A0:,B!'+,!4,A0:,!
.6:,! 3:50A35,4M! :366.5! 1,! /5.--,4! 5+9.8;+O.85! 05/! .-,9350.632! 20<,B! D,6:,M! 05!

-9.A04,/!9.864!5+,!:2.:_!7.605.906;!.<!I*(/!>05+.85!36?!6,,4!.<!065,9A,650.6!.<!

8/,9!<.9!5>.!?,39/!.<!507,B!!

SB I5!+3/!1,,6!/-,:0<0:322?!4,/0;6,4!5.!1,!8/,4!>05+!I*(/!364!C32_O06OL..2,9/!5+35!
39,!9,P809,4!5.!73065306!5+,!5,7-,93589,!1,5>,,6!X!5.![!W,;9,,!L,2/08/B!!

`B "22! 5+,! N904;,O'3;/! +3A,! 3! 860P8,! /,9032! 6871,9! 5+,9,<.9,! 5+,?! :36! 1,! ,3/02?!
Y53;;,4Z!>05+!3!:.24!:+306!,P80-7,65B!!

!"#$%&'(&)*+,$%-.#$&

O Fridge-tag is shipped in “sleep mode”. The device can be activated using the 
combination of “read” and “set” button provided on the device. Once activated the 
device cannot be stopped. From the time of activation, the device is set to 
“monitoring” mode. Pressing the “read” button, which guides user to the history of 
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past 30 days, activates history mode. The device goes back to “monitoring” mode 
after 30 seconds of inactivity.  

O Once activated, the device should be kept in ILR, along with vaccine in the vaccine 
basket. The health workers should follow these steps to use the device effectively:  

O Check the daily temperature (morning and evening)  through this device.  

O Observe the device daily to check if an alarm has occurred. In case the device is 
showing the alarm, read the history to note the duration and day of alarm.  

O Carefully interpret the device and note down the date, duration of alarm and type of 
alarm and share the readings with Medical Officer or in-charge of cold store and cold 
chain technician to diagnose and rectify the problem.  

!
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#5358/!593:_06;!5..2!

L.24!:+306!:3-3:05?!
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:
;2
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./
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'

-2
%'&
8:

;8
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54,"#+4)6&(+,&'+) 7) 7) 8) 8) 8)

9414-$):;<) 8) 8) 8) 8) 7)

=4$%&4):;<) 8) 8) 8) 8) 7)

<4'>4,)6&(+,&'+) 8) 8) 8) 8) 7)

;4,&$414,):;<) 7) 7) 8) 7) 7)

?-$4&):;<) 8) 8) 8) 8) 7)

64,,4$1)6&(+,&'+) 8) 7) 8) 8) 8)

?&"4@>4,):;<) 8) 8) 8) 8) 8)

A4B@4B&):;<) 7) 7) 8) 8) 8)

6>#C4@&)6&(+,&'+) 8) 8) 8) 8) 8)

5#$1#$414-$):;<) 8) 8) 8) 8) 8)

?&((&D-,14-$):;<) 8) 8) 8) 8) 8)

%&D,.14,>)6&(+,&'+) 8) 8) 8) 8) 8)

:4$&+-B4):;<) 8) 8) 8) 8) 8)
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