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+
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;'1#+%R+!,,&)S'T#'%21+
!
"#$%! ! "&'()*+'*,!-./!#0-.*)*1!20&3+14&,!$+5),*&-*)4.!%4-&/!!
"67! ! "**4&.+1!6+.+&-8!7(-9:+&!
%";<! ! %+,*!-./!;).-8!<==+&!
%>"!!!!!!!! %4**49!>48+!",,+9:81!

%<?!!!!!!!! %84@!<0*!?&+3+.*+&!

7-A! ! 7(-A*+&!
B"$%!!!!!!!!!!!!!B),A0*+!"34)/-.'+!-./!$+,480*)4.!%4-&/!
C$%! ! C.5).++&,!$+5),*&-*)4.!%4-&/!
C2! ! C.3)&4.9+.*-8!-./!24')-8!
;D! ! ;).-.')-8!D+-&!
677! ! 6+.+&-8!74./)*)4.,!4=!74.*&-'*!
E7F! ! E.*+&.-*)4.-8!749A+*)*)3+!F+./+&).5!
E;F! ! E.3)*-*)4.!=4&!F+./+&,!
EFF! ! E.,*&0'*)4.!*4!F+./+&+&,!
GH! ! G4).*!H+.*0&+!
GH7"! ! G4).*!H+.*0&+I!74.,4&*)09I!4&!",,4')-*)4.!
J77! ! J-*)4.-8!74.,*&0'*)4.!740.')8!
J7F! ! J-*)4.-8!749A+*)*)3+!F+./+&).5!
<C!!!!!!!!! <@.+&K,!LF6B7K,M!C.5).++&!!

?C! ! ?&4'0&).5!C.*)*1!
??""! ! ?0:8)'!?&4'0&+9+.*!"AA+-8,!"0*(4&)*1!
??$"! ! ?0:8)'!?&4'0&+9+.*!$+508-*4&1!"0*(4&)*1!
277! ! 2A+')-8!74./)*)4.,!4=!74.*&-'*!
2C"! ! 2+N0-8!CNA84)*-*)4.!-./!":0,+!
2>! ! 2+N0-8!>-&-,,9+.*!
2FB! ! 2*-./-&/!F+./+&!B4'09+.*!
2<O!!!!!!! 28)A!4.!O+8/!

FB2! ! F+./+&!B-*-!2(++*!
F"J+?2! F-.P-.)-!J-*)4.-8!+Q?&4'0&+9+.*!21,*+9!
!

!
!
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H8D7AE3+A5+++A30A7!7AE3+FE/+783B8/H+
+

7!3G!3A!+J8E7?8/9!;+B808;E.9837+DE9.!3I+;A9A78B+

+
+

783B8/+3E4+.!6>K>6=<==L=<=K6?M6:6<K+
FE/++

./E0AHAE3+EF+B/A;;A3J+H8/0AD8H+FE/+7?/88+NKO+H;A9+:8;;H+!7+3JEGA+
J8E7?8/9!;+B/A;;A3J+./EJ/!9+A3+9C8I!+/8JAE3++

++++ + + ++ + + + + ++++++++++++++B-*+R!=>1#+P"2)Q+=<=K+
+

ST! F(+!7T2(T2'T+J)%#$)&VTW+B)S)W%XV)2#+D%VXT2-+;'V'#)*+N7JBDO+).*+./,!
*4!0,+! =0./,! =&49!*(+!643+&.9+.*!4=!F-.P-.)-!:0/5+*! =4&! *(+! =).-.')-8!1+-&!
UVSWXUVSY! -./! 5&-.*! =&49! *(+! J)%#$)&VTW+ /'1Y+ 9'#'ZT#'%2+ FT['W'#-+ R%&+
8T1#)&2+ !R&'[T+ NJ/9FO! *4@-&/,! *(+! '4,*! 4=! 3Z%('+ J)%#$)&VTW+ B&'WW'2Z+
.&%Z&TV+-./! -AA81! A-&*! 4=! *(+! A&4'++/,!4=! *(+,+! =0./,! -./!5&-.*! *4! '43+&!
+8)5):8+! A-19+.*,! 0./+&! *(+! '4.*&-'*! =4&!.&%S'1'%2+%R+B&'WW'2Z+H)&S'[)1+ R%&+
7$&))+ NKO+ HW'V+ :)WW1+ T#+ 3Z%('+ J)%#$)&VTW+ B&'WW'2Z+ .&%Z&TV+ '2+ 9,)-T+
/)Z'%24!
!

UT! F(+!7T2(T2'T+ J)%#$)&VTW+ B)S)W%XV)2#+ D%VXT2-+ ;'V'#)*+ N7JBDO! .4@!
).3)*+,! *+./+&,! =&49!'4.*&-'*4&,!&+5),*+&+/!-,!HX)['TW'1#+D'S'W+D%2#&T[#%&! ).!
DWT11+E2)! =4&!.&%S'1'%2+%R+B&'WW'2Z+H)&S'[)1+ R%&+7$&))+ NKO+HW'V+:)WW1+T#+
3Z%('+J)%#$)&VTW+B&'WW'2Z+.&%Z&TV+'2+9,)-T+/)Z'%24!

!
ZT! F+./+&).5! @)88! :+! '4./0'*+/! *(&405(! *(+! A2#)&2T#'%2TW+ D%VX)#'#'S)+

7)2*)&'2Z! ,A+')=)+/! ).! *(+! ?0:8)'! ?&4'0&+9+.*! $+508-*)4.,I! 643+&.9+.*!
J4*)'+!J4T[[\!4=!UVSZ!-,!-9+./+/!).!UVS\T!

!
[T! E.*+&+,*+/!+8)5):8+!F+./+&+&,!9-1!4:*-).!=0&*(+&!).=4&9-*)4.!=&49!-./!).,A+'*!

*(+!*+./+&).5!/4'09+.*!*(&405(!F"J+?2!-./!F6B7K,!@+:,)*+T!"!'49A8+*+!,+*!
4=!F+./+&).5!B4'09+.*L,M! ).!82ZW'1$!9-1!:+!4:*-).+/!4&!/4@.84-/+/! =&49!
7!3).H!-*!@@@T*-.+A,T54T*P!-./!F6B7K,!@+:,)*+!-*!@@@T*5/'T54T*PT!!
!

]T! F+./+&+&,!-&+!&+^0)&+/!*4!A-1!*(+!*+./+&!A-&*)')A-*)4.!=++,!4=!7GH4+><<Q<<<4<<+
4&! +^0)3-8+.*! -940.*! ).! =&++81! '4.3+&*):8+! '0&&+.'1! *4! A-&*)')A-*+! ).! *(),!
*+./+&).5! A&4'+,,T! ?-19+.*! ,(408/! 9-/+! *4! 7T2(T2'T+ J)%#$)&VTW+
B)S)W%XV)2#+ D%VXT2-+ ;'V'#)*Q+ D/BC+ 7%\)&+ C&T2[$Q+ ![[%"2#+ 3%4+
<>]<K^<]^=_<<4+F+./+&+&,!@)88!,0:9)*!+3)/+.'+!4=!A-19+.*!@)*(!*(+)&!:)/,T+!
!

\T! "88!F+./+&,!90,*!:+!-''49A-.)+/!:1!-!7)2*)&+1)["&'#-!).!-.!-''+A*-:8+!=4&9!
).!*(+!-940.*!4=!7GH+>>_Q<<<Q<<<4<<+4&!R&))W-+[%2S)&#',W)+["&&)2[')1T!
!
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_T! "88!F+./+&,!90,*!:+!A&4A+&81!=)88+/!).I!,+-8+/!).!A8-).!+.3+84A+,I!'8+-&81!9-&`+/!
@)*(!F+./+&!J4!-./!F+./+&!B+,'&)A*)4.!-./!,0:9)**+/!*4!*(+!-//&+,,!:+84@!-*!
4&!:+=4&+!><5K<+!9+4.!=`#$+P"W-Q+=<=K4+F+./+&,!@)88!:+!4A+.+/!-*!4&!:+=4&+!
>>5K<+ !9+ %2+ =`#$+ P"W-Q+ =<=K! ).! *(+! A&+,+.'+! 4=! *(+! *+./+&+&,! 4&! *(+)&!
&+A&+,+.*-*)3+,!@(4!'(44,+!*4!-**+./!-*!7T2(T2'T+J)%#$)&VTW+B)S)W%XV)2#+
D%VXT2-+ ;'V'#)*+ N7JBDO+ @&1'2%+ 81#T#)Q+ 9\T'+ a',TY'+ /%T*Q+ ?%"1)+
2"V,)&+ =]Q+ .W%#+ 2"V,)&+ >KQ+ BT&+ )1+ HTWTTVQ+ 7T2(T2'T+ '2+ F6B7! %4-&/!
$449T!
!

WT! ".1!&+^0+,*!=4&!'8-&)=)'-*)4.!@)*(!&+5-&/,!*4!*(),!*+./+&!,(-88!:+!-//&+,,+/!*4!
*(+!0./+&,)5.+/T!F6B7!,(-88! &+,A4./!*4!'8-&)=)'-*)4.,!&+'+)3+/!.4*! 8+,,! *(-.!
:+=4&+!*(+!/+-/8).+!=4&!,0:9),,)4.T!!
!

!
^4+ ;-N+/I!C9-)8+/I!8-*+!*+./+&,I!A4&*)4.!4=!*+./+&,I!*+./+&,!.4*!&+'+)3+/I!*+./+&,!

.4*!4A+.+/!-./!.4*!&+-/!40*!/0&).5!*+./+&!4A+.).5!,(-88!.4*!:+!-''+A*+/!=4&!
+3-80-*)4.!)&&+,A+'*)3+!4=!*(+!')&'09,*-.'+,4+

+
+

J)2)&TW+9T2TZ)&+
+

7T2(T2'T+J)%#$)&VTW+B)S)W%XV)2#+D%VXT2-+;'V'#)*+N7JBDO+@&1'2%+81#T#)Q+9\T'+
a',TY'+/%T*Q+?%"1)+2"V,)&+=]Q+.W%#+2"V,)&+>KQ+.4E4+C%b+>`c<>Q+BT&+)1+HTWTTVQ+

7T2(T2'T+
7)W5+d=]]+_K`+K<K+cKc+

8VT'W15+ZV4#Z*[e#T2)1[%4[%4#(, '2R%4#Z*[e#T2)1[%4[%4#(+T2*+
1)[&)#T&-4#Z*[#)2*)&,%T&*e#T2)1[%4[%4#(+

+
+
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!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!
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!

!

!

!

!

!

!

!

!

!

!

H8D7AE3+AA5+A3H7/@D7AE3H+7E+783B8/8/H+NA77O+
!
E.,*&0'*)4.!*4!F+./+&+&,!*4!:+!0,+/!=4&!*(),!F+./+&!,(-88!:+!*(+!E.,*&0'*)4.!*4!F+./+&+&,!
LEFFM!=4&!*(+!2*-./-&/!F+./+&!B4'09+.*!=4&!?&4'0&+9+.*!4=!a+/)09!-./!b-&5+!O4&`,!
0./+&! E.*+&.-*)4.-8! -./! J-*)4.-8! 749A+*)*)3+! a+*(4/,! A&+A-&+/! :1! *(+! ?0:8)'!
?&4'0&+9+.*!$+508-*4&1!"0*(4&)*1!-3-)8-:8+!4.!??$"K,!O+:,)*+!@@@TAA&-T54T*PT!
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H8D7AE3+AAA5++783B8/+B!7!+H?887+N7BHO+
 
 
F(+! =4884@).5!,A+')=)'!/-*-! =4&! *(+!@4&`,! *4!:+!A&4'0&+/!,(-88!'49A8+9+.*I!,0AA8+9+.*I!4&!
-9+./! *(+! A&43),)4.,! ).! *(+! E.,*&0'*)4.,! *4! F+./+&+&,! LEFFMT! O(+.+3+&! *(+&+! ),! -! '4.=8)'*!
:+*@++.!EFF!-./!F+./+&!B-*-!2(++*!LFB2MI!*(+!A&43),)4.,!4=!FB2!,(-88!A&+3-)8!43+&!*(4,+!).!
EFFT!!
!
7BH+
3%+

/)f"'&)*+
A2R%&VT#'%26BT#T+

A77+
DWT"1)+

A2R%&VT#'%26BT#T+#%+,)+R'WW)*+,-+#$)+.8+
+
!4+ A2#&%*"[#'%2+

!
ST! + J-9+!4=!*(+!?C! STS!c!STU! F(+!?C!),R!

7T2(T2'T+ J)%#$)&VTW+ B)S)W%XV)2#+ D%VXT2-+
;'V'#)*+N7JBDO!
!

UT! + J-9+!4=!*(+!A&4d+'*! STU!c!UTS! J-9+!4=!?&4d+'*!),R!!
.&%S'1'%2+%R+B&'WW'2Z+H)&S'[)1+R%&+7$&))+NKO+HW'V+:)WW1+
T#+ 3Z%('+ J)%#$)&VTW+ B&'WW'2Z+ .&%Z&TV+ '2+ 9,)-T+
/)Z'%24!
!

ZT! + CNA+'*+/!/-*+!4=!
'49A8+*)4.!

STU! F(+!+NA+'*+/!'49A8+*)4.!/-*+!4=!*(+!@4&`,!),R!
=<g+*T-1+R&%V+[%VV)2[)V)2#4!
!

[T! + ;).-.')-8!1+-&! UTS! ;).-.')-8!D+-&!=<>c6=<>^4!

]T! + ;).-.').5!E.,*)*0*)4.! UTS! J-9+!4=!=).-.').5!).,*)*0*)4.!),R!
J%S)&2V)2#+%R+#$)+@2'#)*+/)X",W'[+%R+7T2(T2'T+T2*+
#$)+J)%#$)&VTW+/'1Y+9'#'ZT#'%2+FT['W'#-+NJ/9FO4!
!

\T! + F(+!84-.!X'&+/)*!
.09:+&!

UTS! F(+!84-.X!'&+/)*!.09:+&!),R!3%#+!XXW'[T,W)T!
!

_T! + a+9:+&,!4=!GH7"! ZTS! a-N)909!.09:+&!4=!9+9:+&,!).!*(+!P0D!!,(-88!:+R!+
3%#+W'V'#)*4!

WT! + C8)5):)8)*1!4=!
F+./+&+&,!

ZT]! <.81! F+./+&+&,! &+5),*+&+/! -,! HX)['TW'1#+ D'S'W+
D%2#&T[#%&1! ).! DWT11+ E2)! @)*(! *(+! 74.*&-'*4&,!
$+5),*&-*)4.!%4-&/!4=!F-.P-.)-!-&+!+8)5):8+!).!*(+!'-,+!4=!
84'-8!'4.*&-'*4&,T!!
!
?&)4&! *4! ,0:9),,)4.! 4=! :)/,! ;4&+)5.! 74.*&-'*4&,! -&+!
&+^0)&+/!*4!'4.,08*!*(+!D%2#&T[#%&1+/)Z'1#&T#'%2+C%T&*+
'2+ 7T2(T2'T+ -*! @@@T'&:T54T*P! ! -./! 74.=)&9! *(-*! *(+1!
9++*! *(+! #0-8)=)'-*)4.,! 4=! *(+! DWT11+ E2)+ HX)['TW'1#+
D'S'W+D%2#&T[#%&4+
!

YT! + 2)*+!H),)*!-./!?&+Q
*+./+&!a++*).5!!

\T[! g#$+P"W-Q+=<=K+-*!VYTVV!>&,T!C"F+L+.&)LC'*+V))#'2Z+@)88!
:+!'4./0'*+/!4.8).+!*(&405(!a)'&4,4=*!F+-9,!a++*).5T!
!
a++*).5!EBR!ZS[!USZ!W[S!Z[Y!
?-,,'4/+R!=e)C,\!
!
3E785!!
D40!-&+!+9A(-,)P+/!*4!A-&*)')A-*+!).!?&+Q:)/!9++*).5!-,!
*(+!,'4A+!4=!*(+!-,,)5.9+.*!@)88!:+!/),'0,,+/!).!/+*-)8,T!

C4+ .&)XT&T#'%2+%R+7)2*)&1+
!
SVT! +b-.50-5+!4=!*(+!

F+./+&!
SVTS! b-.50-5+!4=!F+./+&!-./!-88!'4&&+,A4./+.'+!,(-88!:+!

82ZW'1$4!
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SST! +<*(+&!&+^0)&+/!
/4'09+.*,!

SSTSL(M! F(+!F+./+&+&!,(-88!,0:9)*!*(+!=4884@).5!-//)*)4.-8!
/4'09+.*,!).!)*,!F+./+&f+
D%*)+%R+D%2*"[#+R%&+D%2#&T[#%&h1+.)&1%22)W+N8HO++

F(+!F+./+&+&!,(-88!,0:9)*!)*,!74/+!4=!74./0'*!*(-*!@)88!
-AA81! *4! 74.*&-'*4&K,! ?+&,4..+8! L-,! /+=).+/! ).! 20:Q!
78-0,+!S!L))M!4=! *(+!6+.+&-8!74./)*)4.,!4=!74.*&-'*MI! *4!
+.,0&+!'49A8)-.'+!@)*(!*(+!74.*&-'*4&K,!C.3)&4.9+.*-8!
-./! 24')-8! LC2M! 4:8)5-*)4.,! 0./+&! *(+! 74.*&-'*! L)=!
&+^0)&+/MT! F(+!F+./+&+&! ,(-88! 0,+! =4&! *(),! A0&A4,+! *(+!
74/+! 4=! 74./0'*! =4&9! A&43)/+/! ).! 2+'*)4.! EHT! ! J4!
,0:,*-.*)-8! 94/)=)'-*)4.,! ,(-88! :+! 9-/+! *4! *(),! =4&9I!
+N'+A*! *(-*! *(+! %)//+&! 9-1! ).*&4/0'+! -//)*)4.-8!
&+^0)&+9+.*,I! ).'80/).5! -,! .+'+,,-&1! *4! '4.,)/+&!
,A+')=)'!74.*&-'*!),,0+,X&),`,T!!!

9T2TZ)V)2#+H#&T#)Z')1+T2*+AVXW)V)2#T#'%2+.WT21+
N9HA.O+#%+VT2TZ)+#$)+N8HO+&'1Y1+
"#$!%&''$(!)#*++!),-.&/!a-.-5+9+.*!2*&-*+5)+,!-./!
E9A8+9+.*-*)4.!?8-.,!La2E?,M!*4!9-.-5+!*(+!=4884@).5!
`+1!C.3)&4.9+.*-8!-./!24')-8!LC2M!&),`,R!!
"#$%&'!&0)$(/!0*.$!12!*03!)4$5&2&5!4+*0!*0'!(&)67)!

&021(.$'!-3!/#$!($+$8*0/!$08&(10.$0/*+!*0'!)15&*+!

*))$)).$0/9:!

•! ;$<=<! 2+N0-8! CNA84)*-*)4.I! -./! ":0,+! L2C"M!
4($8$0/&10!*0'!($)410)$!*5/&10!4+*09!

•! ;$<=<!"(*22&5!>*0*=$.$0/!?+*0!/1!$0),($!)*2$/3!

12!+15*+!51..,0&/&$)!2(1.!'(&++&0=!/(*22&5gf!
SUT! +E.=4&9-*)4.!*4!:+!

,0:9)**+/!:1!GH7"!
SUT]! CN*&-!).=4&9-*)4.!*4!:+!,0:9)**+/!:1!*(+!P0D!!4*(+&!

*(-.!).=4&9-*)4.!&+^0)&+/!0./+&!78-0,+!EFFSUT]++
3%#+!XXW'[T,W)!

SZT! +B0*)+,!-./!*-N+,!*4!
:+!A-)/!:1!'4.*&-'*4&!

S]TZ! !WW+1#T#"#%&-+#Tb)1Q+*"#')1+T2*+%#$)&+W)S')1+XT-T,W)+
'2+7T2(T2'TQ+\$'[$+[T2+,)+T[[)11)*+R&%V+7T2(T2'T+
/)S)2")+!"#$%&'#-+N7/!O+T#+\\\4#&T4Z%4#(4!
!

S[T! +?&)'+!"/d0,*9+.*!! S]T]! F(+!A&)'+!^04*+/!:1! *(+!F+./+&+&!H$TWW+2%#!,0:d+'*! *4!
-/d0,*9+.*!/0&).5!*(+!A+&=4&9-.'+!4=!*(+!74.*&-'*T!

S]T! F+;)N+/!%0/5+*!F+./+&!! S]T\! E./)'-*+! )=! *(+! *+./+&! ),! *+./+&+/! 0./+&! J-*)4.-8I!
E.*+&.-*)4.-8! -./! $+,*&)'*+/! 749A+*)*)3+! F+./+&).5! 4.!
;)N+/!%0/5+*!a+*(4/R!3%4!
!

E=!1+,!E./)'-*+!*(+!-3-)8-:8+!:0/5+*T!3%#+!XXW'[T,W)4!
S\T! +70&&+.'1!4=!*(+!

F+./+&!
S\TS! F(+!'0&&+.'1! ).!@()'(! *(+!A&)'+,!,(-88! :+!^04*+/!,(-88!

:+R! C%#$+ 7T2(T2'T+ H$'WW'2Z1+ T2*+ R&))W-L[%2S)&#',W)+
["&&)2[')1T!
!

S_T! +"0*(4&)*1!=4&!;4&+)5.!
CN'(-.5+!$-*+!

S\TU! F(+!"0*(4&)*1!=4&!<:*-).).5!$-*+!4=!;4&+)5.!CN'(-.5+!
,(-88!:+!CT2Y+%R+7T2(T2'T!
!

SWT! +F+./+&!H-8)/)*1!
?+&)4/!

S_TS! F(+!F+./+&!3-8)/)*1!A+&)4/!,(-88!:+!>=<+*T-14!
!

SYT! +;4&9!4=!F+./+&!
2+'0&)*1!

SWTS! F(+! -940.*! 4=! F+./+&! 2+'0&)*1! ,(-88! :+! 7GH+
>>_Q<<<Q<<<4<<+4&!T2+)f"'STW)2#+TV%"2#+'2+T+R&))W-L
[%2S)&#',W)+["&&)2[-T!
!
"//&+,,!=4&!,0:9),,)4.!4=!*(+!<&)5).-8!F+./+&!2+'0&)*1!
),f!
+
J)2)&TW+9T2TZ)&Q+
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7T2(T2'T+ J)%#$)&VTW+ B)S)W%XV)2#+ D%VXT2-+
;'V'#)*+N7JBDO+
@&1'2%+81#T#)Q+9\T'+a',TY'+/%T*Q+?%"1)+3"V,)&+=]Q+
.W%#+3"V,)&+>KQ++
.4E4+C%b+>`c<>Q++
BT&+)1+HTWTTVQ+7T2(T2'T+ +
d=]]+_K`+K<K+cKc+
+

SWTZ! F(+!F+./+&!2+'0&)*1!,(-88!:+!).!*(+!=4&9!4=R!
@2[%2*'#'%2TW+CT2Y+J"T&T2#))4+
!

A2+[T1)+%R+T+F%&)'Z2+,'**)&+7)2*)&+1)["&'#-+1$%"W*+
,)+ '2+T+R%&V+%R+@2[%2*'#'%2TW+CT2Y+J"T&T2#))! L,++!
2+'*)4.!H!h!F+./+&).5!;4&9,M+R&%V+T+CT2Y+[%2R'&V)*+
,-+T+&)X"#T,W)+W%[TW+CT2Y+'2+7T2(T2'TQ+#$)+W%[TW+CT2Y+
1$%"W*+,)+T,W)+#%+[T1$+NR%&R)'#O+#$)+1)["&'#-+TV%"2#+
\$)2+'21#&"[#)*+,-+.&%["&'2Z+82#'#-4!

UVT! +"8*+&.-*)3+!*+./+&,! SYTS! "8*+&.-*)3+!F+./+&!-&+!($%!)**$+&,!).!*(),!F+./+&<!

UST! +"8*+&.-*)3+!
749A8+*)4.!F)9+!

SYTU! "8*+&.-*)3+!*)9+!=4&!'49A8+*)4.!!
3$%!)--*./)0*&!
!

!

UUT! +F+'(.)'-8!
"8*+&.-*)3+,!

!SYTZ! <==+&!4=!*+'(.)'-8!-8*+&.-*)3+,!*4!*(+!&+^0)&+9+.*,!4=!*(+!
F+./+&).5!B4'09+.*,!-&+!2%#+TWW%\)*!).!*(),!F+./+&<!

UZT! +"0*(4&)P-*)4.!*4!2)5.!
4.!%+(-8=!4=!*(+!
F+./+&+&!

UVTU! "0*(4&)P-*)4.! /4'09+.*L,M! ,(-88! :+! i*"W-+ 2%#T&'()*+
1$+&2!$3!4%%$2(&5!&0!/#$!21(.*/!4(18&'$'!&0!@$5/&10!A:!

"$0'$(&0=!B1(.)!!

67! 890:.;;.$(!$3!<&(,&2;!

U[T!+ CN*+.,)4.!4=!
B+-/8).+!=4&!
20:9),,)4.!4=!
F+./+&,!

UUTZ! F(+!+N*+.,)4.!4=!*(+!/+-/8).+!=4&!,0:9),,)4.!4=!-!*+./+&!
,(-88!:+!9-/+!.4*!8-*+&!*(-.!N_O+*T-1!:+=4&+!*(+!+NA)&1!
4=!*(+!4&)5).-8!/+-/8).+T!

=7! >-&(.(?!)(,!&@)*9)%.$(!$3!%&(,&2;!

U]T!+ 78-&)=)'-*)4.!4=!
F+./+&,!

U_TU!c!
U_TZ!

C9-)8!-//&+,,!=4&!*+./+&+&,!*4!'4990.)'-*+!@)*(!*(+!
?CR!
ZV4#Z*[e#T2)1[%4[%4#(, 
'2R%4#Z*[e#T2)1[%4[%4#(+T2*+
1)[&)#T&-4#Z*[#)2*)&,%T&*e#T2)1[%4[%4#(+
+
Ensure that the email is addressed to all the above emails. 

U\T!+ 70&&+.'1!=4&!
74.3+&*).5!F+./+&!
?&)'+,!

ZVTU! F(+! '0&&+.'1! *(-*! ,(-88! :+! 0,+/! =4&!F+./+&! +3-80-*)4.!
-./! '49A-&),4.! A0&A4,+,! *4! '4.3+&*! -88!F+./+&! A&)'+,!
+NA&+,,+/!).!3-&)40,!'0&&+.')+,!),R!7T2(T2'T+H$'WW'2Z14!
!
F(+!&-*+,!4=!+N'(-.5+!*4!:+!0,+/!:1!*(+!F+./+&+&!,(-88!
:+!*(4,+!+,*-:8),(+/!:1!*(+!CT2Y+%R+7T2(T2'T+A&+3-)8).5!
4.!UW!/-1,!:+=4&+!*+./+&!'84,).5!/-*+T!
!

U_T!+ "/d0,*9+.*!4=!F+./+&!
?&)'+!=4&!"884@-.'+!
=4&!H-&1).5!F)9+,!4=!
749A8+*)4.!
!

ZSTUL/M! F+./+&! A&)'+! +.**! ($%! :+! -/d0,*+/! :1! 9-`).5! -.!
-884@-.'+!=4&!3-&1).5!*)9+,!4=!'49A8+*)4.T!
!

UWT!+ B49+,*)'!?&+=+&+.'+! ZUTS! B49+,*)'!A&+=+&+.'+!-,!X)&+/)Z"WT#'%2+KK! -./!3'2#$+
H[$)*"W)!4=!*(+!?0:8)'!?&4'0&+9+.*!$+508-*)4.,I!UVSZ!
-,!-9+./+/!).!UVS\!),!-AA8)'-:8+T!
!
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UYT!+ 20:Q74.*&-'*).5!
"&&-.5+9+.*,!

ZZTS! E./)'-*+!)=!20:Q'4.*&-'*).5!),!-884@+/R!I)14!
!

#$%! :$2&! %A)(! BCD! $3! +$2E;! )**$+&,! 3$2!
890/$(%2)/%.(?7!
!
F(+!9-).!'&)*+&)-!=4&!,0:'4.*&-'*4&,!@)88!:+!*(+)&!'-A-')*1!
-./! +N*+.,)3+! +NA+&)+.'+! ).! *(+! &+,A+'*)3+!
,0:'4.*&-'*+/! -'*)3)*1T! F6B7! @)88! -AA&43+! -88! *(+!
,0:'4.*&-'*4&,!*(-*! *(+!9-).!'4.*&-'*4&!+.*+&,!'4.*&-'*!
@)*(T!

ZVT!+ ?4,*!^0-8)=)'-*)4.!
A+&=4&9-.'+!

Z]TS! ?4,*Q^0-8)=)'-*)4.!1$TWW+:+!A+&=4&9+/T!
!

F7! 4+)2,!$3!/$(%2)/%!

ZST!+ ?+&'+.*-5+!=4&!
E.'&+-,+!-./!
B+'&+-,+!=4&!
#0-.*)*)+,!

ZYTS! ?+&'+.*-5+!=4&!^0-.*)*)+,!).'&+-,+!4&!/+'&+-,+!1$%"W*+
2%#+)b[))*+R'R#))2+X)&[)2#+N>]iO+4=!*(+!,'4A+!4=!@4&`!
*4!:+!A+&=4&9+/T!

ZUT!+ ?+&=4&9-.'+!,+'0&)*1!! [STS! F(+! ?+&=4&9-.'+! 2+'0&)*1! ,(-88! :+! ).! *(+! =4&9! 4=R!!
@2[%2*'#'%2TW+ CT2Y+ J"T&T2#))4+ ! F(+! C9A841+&! @)88!
-0*(+.*)'-*+!*(+!,+'0&)*1!=&49!*(+!),,0).5!%-.`T!
!

A2+[T1)+%R+T+F%&)'Z2+,'**)&+#$)+.)&R%&VT2[)+H)["&'#-+
1$%"W*+ ,)+ '2+ T+ R%&V+ %R+ @2[%2*'#'%2TW+ CT2Y+
J"T&T2#))+L?8+-,+!,++!2+'*)4.!jR!74.*&-'*!;4&9,M!
R&%V+T+CT2Y+[%2R'&V)*+,-+T+&)X"#T,W)+W%[TW+CT2Y+'2+
7T2(T2'TQ+ #$)+ W%[TW+ CT2Y+ 1$%"W*+ ,)+ T,W)+ #%+ [T1$+
NR%&R)'#O+ #$)+ 1)["&'#-+ TV%"2#+ \$)2+ '21#&"[#)*+ ,-+
.&%["&'2Z+82#'#-4+
!

"940.*!4=!A+&=4&9-.'+!,+'0&)*1R!8'Z$#+.)&[)2#+NciO+%R+
#$)+[%2#&T[#+X&'[)4+
!

ZZT!+ C.3)&4.9+.*-8!-./!
24')-8!?+&=4&9-.'+!
2+'0&)*1!

[STS! F(+! C2! ?+&=4&9-.'+! 2+'0&)*1! @)88! :+! ).! *(+! =4&9! 4=! -!
k/+9-./! 50-&-.*++l! ).! *(+! -940.*L,M! 4=! =i! %R+ #$)+
![[)X#)*+D%2#&T[#!"940.*!-./! ).!*(+!,-9+!'0&&+.'1!
L)+,M!4=!*(+!"''+A*+/!74.*&-'*!"940.*T!

Z[T!+ "/3-.'+!?-19+.*! [ZTS! F(+! "/3-.'+! ?-19+.*! ,(-88! :+! 8)9)*+/! *4R! F'R#))2+
X)&[)2*!L>]iO+4=!*(+!74.*&-'*!?&)'+!0A4.!,0:9),,)4.!4=!
0.'4./)*)4.-8! "/3-.'+! ?-19+.*! %-.`! 60-&-.*++!
L?8+-,+! ,++! 2+'*)4.! jR! 74.*&-'*! ;4&9,MT! F(+!
C9A841+&!@)88!-0*(+.*)'-*+!*(+!,+'0&)*1!=&49!*(+!),,0).5!
%-.`T+
+
E.! '-,+! 4=! ;4&+)5.! :)//+&! "/3-.'+! ?-19+.*! ,+'0&)*1!
,(-88!:+!'4.=)&9+/!:1!-!&+A0*-:8+!84'-8!%-.`!).!F-.P-.)-I!
*(+!84'-8!%-.`!,(408/!:+!-:8+!*4!'-,(!L=4&=+)*M!*(+!,+'0&)*1!
-940.*!0A4.!/+9-./!:1!*(+!?&4'0&).5!C.*)*1T!
!

Z]T!+ "AA4).*9+.*!4=!
a+9:+&,!4=!B),A0*+!
"34)/-.'+!-./!
$+,480*)4.!%4-&/!

[[TS! :'WW+,)+X&%X%1)*+*"&'2Z+D%2#&T[#+3)Z%#'T#'%24+
+
F(+!A&4A4,+/!"AA4).*).5!"0*(4&)*1!=4&!*(+!-AA4).*9+.*!
4=+ B'1X"#)+ !S%'*T2[)+ T2*+ /)1%W"#'%2+ C%T&*+ ),!
7T2(T2'T+A21#'#"#)+%R+!&,'#&T#'%2+N7A!&,O4!
!

G7! H.?A%!%$!2&@.&+!

Z\T!+ "//&+,,!*4!,0:9)*!
74A1!4=!'49A8-).*,!

[WTS! F(+!-//&+,,!*4!,0:9)*!'4A)+,!4=!'49A8-).*,R!
!
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F(+!7()+=!CN+'0*)3+!<==)'+&I!
?0:8)'!?&4'0&+9+.*!$+508-*4&1!"0*(4&)*1!
?2?;!B4/49-!?8-P-I!Y*(!;844&I!G-`-1-!m)`@+*+!$4-/I!
?T<T!%4N!UW\]I!B4/49-I!F"Jn"JE"T!
F+8R!oU]]!U\!UY\ZW][!
CQ9-)8R!'+4pAA&-T54T*P!
O+:R!@@@TAA&-T54T*P!
!

Z_T!+ "//&+,,!*4!20:9)*!-.!
"AA+-8!*4!??""!

]VTU! F(+!-//&+,,!=4&!"AA+-8!*4!??""R!
!
F(+!CN+'0*)3+!2+'&+*-&1I+
?0:8)'!?&4'0&+9+.*!"AA+-8,!"0*(4&)*1I+
a).),*&1!4=!;).-.'+!-./!?8-..).5I!
S!a-/-&-`-!2*&++*I!?T<T!%4N!YZSVI+
SS[\W!B-&!+,!2-8--9T!
F+8+A(4.+!oU]]!UU!USUV[]S!a4:)8+R!oU]]_[Z]V]]V]!!
;-N!o!U]]!VUU!USUV[\V!!
C9-)8R!!).=4pAA--T54T*P!4&!+,pAA--T54T*P!!
O+:,)*+!@@@TAA--T54T*P!
!
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H8D7AE3+A05+M@!;AFAD!7AE3+!3B+80!;@!7AE3+D/A78/A!+
IJ.%A$9%!12&K9)*.3./)%.$(L!

+
F(),! ,+'*)4.! '4.*-).,!-88! *(+! '&)*+&)-! *(-*! *(+!?C!,(-88! 0,+! *4!+3-80-*+! *+./+&,!-./!^0-8)=1!
F+./+&+&,! )=! *(+! F+./+&).5! @-,! .4*! A&+'+/+/! :1! -! A&+^0-8)=)'-*)4.! +N+&'),+! -./! A4,*!
^0-8)=)'-*)4.!),!-AA8)+/T!E.!-''4&/-.'+!@)*(!A77=c!-./!A77!ZSI!.4!4*(+&!9+*(4/,I!'&)*+&)-!-./!
=-'*4&,!,(-88!:+!0,+/T!F(+!F+./+&+&!,(-88!A&43)/+!-88!*(+!).=4&9-*)4.!&+^0+,*+/!).!*(+!=4&9,!
).'80/+/!).!2+'*)4.!H!LF+./+&).5!;4&9,MT!
!
O(+&+3+&!-!F+./+&+&!),!&+^0)&+/!*4!,*-*+!-!94.+*-&1!-940.*I!F+./+&+&,!,(408/!)./)'-*+!*(+!
7GH!+^0)3-8+.*!0,).5!*(+!&-*+!4=!+N'(-.5+!/+*+&9).+/!-,!=4884@,R+

•! Q;4&!/&)88).5!*0&.43+&!4&!=).-.')-8!/-*-!&+^0)&+/!=4&!+-'(!1+-&!Q!CN'(-.5+!&-*+!A&+3-)8).5!
4.!*(+!8-,*!/-1!4=!*(+!&+,A+'*)3+!'-8+./-&!1+-&!L).!@()'(!*(+!-940.*,!=4&!*(-*!1+-&!),!*4!
:+!'4.3+&*+/MT+

•! QH-80+!4=!,).58+!'4.*&-'*!Q!CN'(-.5+!&-*+!A&+3-)8).5!4.!*(+!/-*+!4=!*(+!'4.*&-'*T+

CN'(-.5+!&-*+,!,(-88!:+!*-`+.!=&49!*(+!A0:8)'81!-3-)8-:8+!,40&'+!)/+.*)=)+/!).!*(+!A77!ZVTST!".1!
+&&4&!).!/+*+&9).).5!*(+!+N'(-.5+!&-*+,!).!*(+!F+./+&!9-1!:+!'4&&+'*+/!:1!*(+!?CT!
!

>4++ 9T&Z'2+%R+.&)R)&)2[)5+!XXW'[T,W)4+

E=!-!9-&5).!4=!A&+=+&+.'+!,(-88!-AA81!0./+&!A77!ZUTSI!*(+!A&4'+/0&+!@)88!:+!-,!=4884@,!-,R!

"!9-&5).!4=!A&+=+&+.'+!4=!0A!*4!SVq!L*+.!A+&'+.*M!,(-88!:+!5&-.*+/!*4!84'-8!'4.*&-'*4&,!4&!
P0D!!4=!84'-8!-./!;4&+)5.!'4.*&-'*4&,I!).!-''4&/-.'+!@)*(I!-./!,0:d+'*!*4I!*(+!=4884@).5!
A&43),)4.,R!

L-M! 74.*&-'*4&,! -AA81).5! =4&! ,0'(! A&+=+&+.'+! ,(-88! A&43)/+I! -,! A-&*! 4=! *(+! /-*-! =4&!
^0-8)=)'-*)4.I!,0'(!).=4&9-*)4.I!).'80/).5!/+*-)8,!4=!4@.+&,()AI!-,!,(-88!:+!&+^0)&+/!
*4!/+*+&9).+!@(+*(+&-!A-&*)'08-&! '4.*&-'*4&!4&! 5&40A!4=! '4.*&-'*4&,!^0-8)=)+,! =4&!
9-&5).! 4=! ! A&+=+&+.'+T! F(+! *+./+&).5! /4'09+.*,! ,(-88! '8+-&81! )./)'-*+! *(+!
A&+=+&+.'+!-./!*(+!9+*(4/!*(-*!@)88!:+!=4884@+/!).!*(+!+3-80-*)4.!-./!'49A-&),4.!
4=!*+./+&,!*4!5)3+!+==+'*!*4!,0'(!A&+=+&+.'+T!

L:M! "=*+&!*+./+&,!(-3+!:++.!&+'+)3+/!-./!&+3)+@+/!:1!*(+!?CI!&+,A4.,)3+!*+./+&,!,(-88!
:+!'8-,,)=)+/!).*4!*(+!=4884@).5!5&40A,R!

L)M! 6&40A!"R!F+./+&,!4==+&+/!:1!/49+,*)'!'4.*&-'*4&,f!!
L))M! 6&40A!%R!F+./+&,!4==+&+/!:1!P0D!! 4=! /49+,*)'! -./! =4&+)5.! '4.*&-'*4&,!

9++*).5!*(+!'&)*+&)-!4=!A77!ZUT[f!4&!
L)))M! 6&40A!7R!F+./+&,!4==+&+/!:1!=4&+)5.!'4.*&-'*4&,T!!

"88! +3-80-*+/! *+./+&,! ).! +-'(! 5&40A! ,(-88I! -,! -! =)&,*! +3-80-*)4.! ,*+AI! :+! '49A-&+/! *4!
/+*+&9).+! *(+! 84@+,*! *+./+&I!-./! *(+! 84@+,*!+3-80-*+/! *+./+&,! ).!+-'(!5&40A!,(-88!:+!
=0&*(+&!'49A-&+/!@)*(!+-'(!4*(+&T!E=I!-,!-!&+,08*!4=!*(),!'49A-&),4.I!-!*+./+&!=&49!6&40A!
"!!4&!6&40A!%!),!*(+!84@+,*I!)*!,(-88!:+!,+8+'*+/!=4&!*(+!-@-&/T!E=!-!*+./+&!=&49!6&40A!7!),!
*(+! 84@+,*I!-,!-!,+'4./!+3-80-*)4.!,*+AI!-88! *+./+&,!=&49!6&40A!7!,(-88! *(+.!:+!=0&*(+&!
'49A-&+/!@)*(!*(+!84@+,*!+3-80-*+/!*+./+&!=&49!6&40A!"!-./!%T!;4&!*(+!A0&A4,+!4=!*(),!
=0&*(+&!'49A-&),4.!4.81I!-.!-940.*!4=!-AA8)'-:8+!9-&5).!4=!A&+=+&+.'+!L=&49!\!*4!SVqM!!4=!
*(+! &+,A+'*)3+! *+./+&! A&)'+! '4&&+'*+/! =4&! -&)*(9+*)'-8! +&&4&,I! ).'80/).5! 0.'4./)*)4.-8!
/),'40.*,!-./!+N'80/).5!A&43),)4.-8!,09,!-./!*(+!'4,*!4=!/-1!@4&`,I!)=!-.1I!,(-88!:+!-//+/!
*4!*(+!+3-80-*+/!A&)'+!4==+&+/!).!+-'(!*+./+&!=&49!6&40A!7T!E=!#$)+7)2*)&!=&49!6&40A!"!
4&!%!),!*(+!84@+,*I!)*!,(-88!:+!,+8+'*+/!=4&!-@-&/T!E=!.4*I!*(+!84@+,*!+3-80-*+/!*+./+&!=&49!
6&40A!7!:-,+/!4.!*(+!=)&,*!+3-80-*)4.!,*+A!,(-88!:+!,+8+'*+/!
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=4+ 8STW"T#'%2+

E.!-//)*)4.!*4!*(+!'&)*+&)-! 8),*+/! ).! A77!ZSTU!L-M!h!L=M! *(+!=4884@).5!'&)*+&)-!,(-88!
-AA81R!

=4>+ !*)f"T[-+%R+7)[$2'[TW+.&%X%1TW+

C8*+,*/&10!12!/#$!"$0'$($(D)!"$5#0&5*+!?(141)*+!E&++!&05+,'$!*0!*))$)).$0/!12!

/#$!"$0'$($(D)!/$5#0&5*+!5*4*5&/3!/1!.1-&+&F$!6$3!$G,&4.$0/!*0'!4$()100$+!21(!

/#$!510/(*5/!510)&)/$0/!E&/#! &/)!4(141)*+!($=*('&0=!E1(6!.$/#1')H!)5#$',+&0=H!

*0'! .*/$(&*+! )1,(5&0=! &0! ),22&5&$0/! '$/*&+! *0'! 2,++3! &0! *551('*05$! E&/#! /#$!
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`UOD(+fV>V/U>VD(+fV(<U`HX+XU`(U/(+fX!(U\cX_I+XU`(%1(13#2($24$(%;($2"(C-%'#%?46F(
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"( `&(?"',%'.(6%$%.4$%&'(%'(4##&-,4'#"(5%$2(!"#$%&'(X)D(Z346%;%#4$%&'(<-%$"-%4(4',(
>":3%-"0"'$1D(!38W/4#$&-(JYLY(

"( C"',%'.(6%$%.4$%&'(%'(4##&-,4'#"(5%$2(!"#$%&'(X)D(45(0363)(&3$%!(%?!8V(05(&3$%!#'3&-'3(D(
!38W/4#$&-(JYL(41(%',%#4$",(8"6&5Y(

!

! !
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L-('!$6!
?3+:5&-!

<;$5%&!3%!
?3+:5&-!

[)5''-%).\!

#$%&'()&!C?-%&363)(&3$%! >$&(0!
#$%&'()&!
<;$5%&!

[)5''-%).\m!
>nB!

8953V(0-%&!
[-P)@(%O-!

'(&-\!
! ! <&'$-4#$(X,"'$%;%#4$%&'F(

sssssssss(
`40"(&;(V0?6&9"-F(
ssssssssssss(
I,,-"11(&;(V0?6&9"-F(
ssssssssss(
K4$$"-(%'(,%1?3$"F(
ssssssssssssss(
C4-$9(52&(%'%$%4$",($2"(,%1?3$"F(
ssss(

!$4$31(&;(,%1?3$"F(XXXXXXXXXXX!

!

!

!

!

( ( ( (
"( `&(?"',%'.(6%$%.4$%&'(%'(4##&-,4'#"(5%$2(!"#$%&'(X)D(45(0363)(&3$%!(%?!8V(05(&3$%!
#'3&-'3(D(!38W/4#$&-(JYLY(
"( C"',%'.(6%$%.4$%&'(%'(4##&-,4'#"(5%$2(!"#$%&'(X)D(45(0363)(&3$%!(%?!8V(05(&3$%!
#'3&-'3(D(!38W/4#$&-(JYL(41(%',%#4$",(8"6&5Y(

L-('!$6!
(M('?!

D5&)$;-!(+!
:-')-%&(O-!$6!
1-&!b$'&@!!

#$%&'()&!C?-%&363)(&3$%! >$&(0!
#$%&'()&!
<;$5%&!

[)5''-%).\m!
>nB!

8953V(0-%&!
[-P)@(%O-!

'(&-\!
! ! <&'$-4#$(X,"'$%;%#4$%&'F((

`40"(&;(V0?6&9"-F((
I,,-"11(&;(V0?6&9"-F((
K4$$"-(%'(,%1?3$"F((
C4-$9(52&(%'%$%4$",($2"(,%1?3$"F((
!$4$31(&;(,%1?3$"F((
(
(
(
(
(
!

!
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"(C-&&;(&;(C490"'$(&;(+4M"1(1%'#"(G1$(e4'34-9("2(+&*%!1&$*'!1?"#%;%",(%'(!"#$%&'(X)D(
Z346%;%#4$%&'(4',(V74634$%&'(<-%$"-%4D(!38W/4#$&-(JYP 

"C-&&;(&;(C490"'$(&;(!&#%46(!"#3-%$9(<&'$-%83$%&'1(1%'#"(G1$(e4'34-9("2(+&*%!1&$*'!
1?"#%;%",(%'(!"#$%&'(X)D(Z346%;%#4$%&'(4',(V74634$%&'(<-%$"-%4D(!38W/4#$&-(JYPY(
"(`&(<&'1%1$"'$(f%1$&-9(&;(4831"(&;(V0?6&90"'$(c451(1%'#"(G1$(e4'34-9("2(+&*%!1&$*'!
1?"#%;%",(%'(!"#$%&'(X)D(Z346%;%#4$%&'(4',(V74634$%&'(<-%$"-%4D(!38W/4#$&-(JYPY!
C490"'$(&;(+4M"1! "B*,C2#&!4&*%2-2&#!&C2#&(4&!,-!;$D!E0&$*$(4&!-,*!

%>&!/*&C2,5+!;$D!B&*2,#'!N,%&9!=>,50#!(,%!6&!),*&!
%>$(!Jc!),(%>+!,0#8!

!&#%46(!"#3-%$9(<&'$-%83$%&'1! "B*,C2#&!$!4&*%2-2&#!4,/1!,-!=,42$0!=&45*2%1!
E,(%*265%2,(+!-,*!%>&!+/&42-2&#!B&*2,#'!

f%1$&-9(&;(V0?6&90"'$(>"64$",(
<41"1!

f8!B*,C2#&!$!02+%!$(#!,5%4,)&!,-!d$6,5*!E$+&+!
#&42#&#!2(!%>&!0$+%!%7,!1&$*+!61!%>&!E,))2++2,(!
,-!^&#2$%2,(!$(#!?*62%*$%2,(!

"B*,C2#&!$!02+%!,-!/&(#2(@!d$6,5*!E$+&+!72%>!%>&!
d$6,5*!E,))2++2,(!,-!^&#2$%2,(!$(#!?*62%*$%2,('!

!
! !
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J$';!#D1!h!a!

8%V3'$%;-%&(0!(%?!B$)3(0![8B\!!

/-'6$';(%)-!G-)0('(&3$%!!

";>&!-,00,72(@!%$60&!+>$00!6&!-200&#!2(!-,*!%>&!;&(#&*&*3!&$4>!)&)6&*!,-!$!e,2(%!]&(%5*&!$(#!&$4>!
=/&42$02W&#!=564,(%*$4%,*'!

!
>-%?-'-'*+!1(;-F!-!"#$%&'04(('"+6$,''

G(&-F!-!"#$%&'2+1M'6)"&3M'1$+%,!k$3%&!E-%&5'-!A-;=-'*+!$'!B:-)3(03i-?!
B5=)$%&'()&$'*+!1(;-F!-!"#$%&'04(('"+6$,''

>-%?-'!1$2!(%?!&3&0-F!-!"#$%&'BV@'"467$%'+"2'&!&($,''
/(O-!-!"#$%&'/+G$'"467$%,'$6!-!"#$%&'&)&+('"467$%,':(O-+!

V'7%-&'0"'$46(4',(!&#%46(@V!A(C"-;&-04'#"(H"#64-4$%&'((
%'(4##&-,4'#"(5%$2(!"#$%&'(X)D(Z346%;%#4$%&'(<-%$"-%4D(4',(>":3%-"0"'$1(

"( 1$!+5+:-%+3$%!$'!&-';3%(&3$%!$6!)$%&'()&F(I'("0?6&9"-(241('&$(131?"',",(&-(
$"-0%'4$",(4(#&'$-4#$(4',]&-(#466",($2"(?"-;&-04'#"(1"#3-%$9(;&-(4(#&'$-4#$(;&-(-"41&'1(
-"64$",($&(V'7%-&'0"'$46(4',(!&#%46(@V!A(?"-;&-04'#"(1%'#"($2"(,4$"(1?"#%;%",(%'(!"#$%&'(
X)D(Z346%;%#4$%&'(<-%$"-%4D(4',(>":3%-"0"'$1D(!38W/4#$&-(JYPY(

"( G-)0('(&3$%!$6!+5+:-%+3$%!$'!&-';3%(&3$%!$6!)$%&'()&F((+2"(;&66&5%'.(#&'$-4#$@1A(
241]247"(8""'(131?"',",(&-($"-0%'4$",(4',]&-(C"-;&-04'#"(!"#3-%$9(#466",(89(4'(
"0?6&9"-@1A(;&-(-"41&'1(-"64$",($&(V'7%-&'0"'$46(4',(!&#%46(@V!A(?"-;&-04'#"(1%'#"($2"(
,4$"(1?"#%;%",(%'(!"#$%&'(X)D(Z346%;%#4$%&'(<-%$"-%4D(4',(>":3%-"0"'$1D(!38W/4#$&-(JYPY(
H"$4%61(4-"(,"1#-%8",(8"6&5F(

L-('! B5+:-%?-?!
$'!&-';3%(&-?!
:$'&3$%!$6!
)$%&'()&!

#$%&'()&!C?-%&363)(&3$%!

!

>$&(0!#$%&'()&!
<;$5%&![)5''-%&!
V(05-m!)5''-%).m!
-P)@(%O-!'(&-!

(%?!>nB!
-953V(0-%&\!

"2(+&*%!
1&$*'(

"2(+&*%!$),5(%!
$(#!/&*4&(%$@&'(

<&'$-4#$(X,"'$%;%#4$%&'F("2(#24$%&!4,)/0&%&!4,(%*$4%!
($)&F!(5)6&*3!$(#!$(1!,%>&*!2#&(%2-24$%2,('!

`40"(&;(V0?6&9"-F("2(+&*%!-500!($)&'!
I,,-"11(&;(V0?6&9"-F("2(+&*%!+%*&&%F42%1F4,5(%*1'!
>"41&'@1A(;&-(131?"'1%&'(&-($"-0%'4$%&'F(
"2(#24$%&!)$2(!*&$+,(I+L'(

"2(+&*%!$),5(%'(

"2(+&*%!
1&$*'!

"2(+&*%!$),5(%!
$(#!/&*4&(%$@&'!

<&'$-4#$(X,"'$%;%#4$%&'F("2(#24$%&!4,)/0&%&!4,(%*$4%!
($)&F!(5)6&*3!$(#!$(1!,%>&*!2#&(%2-24$%2,('!

`40"(&;(V0?6&9"-F("2(+&*%!-500!($)&'!
I,,-"11(&;(V0?6&9"-F("2(+&*%!+%*&&%F42%1F4,5(%*1'!
>"41&'@1A(;&-(131?"'1%&'(&-($"-0%'4$%&'F(
"2(#24$%&!)$2(!*&$+,(I+L'(

"2(+&*%!$),5(%'!
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Q! Q! "02+%!$00!$//024$60&!4,(%*$4%+'! Q!

/-'6$';(%)-!B-)5'3&.!)(00-?!=.!(%!-;:0$.-'[+\!6$'!'-(+$%+!'-0(&-?!&$!8B!:-'6$';(%)-!

v"4-! <&'$-4#$(X,"'$%;%#4$%&'(
!

+&$46(<&'$-4#$(
I0&3'$(@#3--"'$(
7463"D(#3--"'#9D(
"M#24'."(-4$"(4',(
>nB(":3%746"'$A!

"2(+&*%!
1&$*'!

<&'$-4#$(X,"'$%;%#4$%&'F("2(#24$%&!4,)/0&%&!4,(%*$4%!($)&F!(5)6&*3!
$(#!$(1!,%>&*!2#&(%2-24$%2,('!

`40"(&;(V0?6&9"-F("2(+&*%!-500!($)&'!
I,,-"11(&;(V0?6&9"-F("2(+&*%!+%*&&%F42%1F4,5(%*1'!
>"41&'@1A(;&-(#466%'.(&;(?"-;&-04'#"(1"#3-%$9F("2(#24$%&!)$2(!
*&$+,(I+L'!

"2(+&*%!$),5(%'!

! ! !

(
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
( !
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J$';!JC1!h!a2NF!

J3%(%)3(0!B3&5(&3$%!(%?!/-'6$';(%)-(
+"',"-"-=1(`40"F(XXXXXXXXXXXXXXXX!

H4$"F(XXXXXXXXXXXXXXXXXXXXXX!
kE#<(K"08"-=1(`40"sssssssssssssssssssssssss!
+"',"-(`&Y(4',($%$6"F(XXXXXXXXXXXXXXXXXXXXXXXXXXX!

C4."(XXXXXXXXXXXXXXX&;(XXXXXXXXXXXXXX?4."1(

N2!J3%(%)3(0!?(&(!
>.:-!$6!J3%(%)3(0!3%6$';(&3$%!

3%!
[)5''-%).\!

c3+&$'3)!3%6$';(&3$%!6$'!:'-V3$5+!XXXXXXXXX1&$*+3!
XXXXXXXXXXXXXX!

[(;$5%&!3%!)5''-%).m!)5''-%).m!-P)@(%O-!'(&-Xm!>nB!
-953V(0-%&\!

( v"4-(G( v"4-(J( v"4-(L( v"4-N( v"4-(P(

!$4$"0"'$(&;(/%'4'#%46(C&1%$%&'(@X';&-04$%&'(;-&0(\464'#"(!2""$A(

+&$46(I11"$1(@+IA( ( ( ( ( (

+&$46(c%48%6%$%"1(@+cA( ( ( ( ( (

+&$46(V:3%$9]`"$(O&-$2(@`OA( ( ( ( ( (

<3--"'$(I11"$1(@<IA( ( ( ( ( (

<3--"'$(c%48%6%$%"1(@<cA( ( ( ( ( (

O&-E%'.(<4?%$46(@O<A( ( ( ( ( (

X';&-04$%&'(;-&0(X'#&0"(!$4$"0"'$(

+&$46(>"7"'3"(@+>A( ( ( ( ( (

C-&;%$1(\";&-"(+4M"1(@C\+A( ( ( ( ( (

<412(/6&5(X';&-04$%&'((

<412(/6&5(;-&0(U?"-4$%'.(
I#$%7%$%"1(

( ( ( ( (

r>";"-($&(C>>Lb(;&-($2"("M#24'."(-4$"(
(
(
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R2!B$5')-+!$6!J3%(%)-(
(
!?"#%;9(1&3-#"1(&;(;%'4'#"($&(0""$($2"(#412(;6&5(-":3%-"0"'$1(&'(5&-E1(#3--"'$69(%'(
?-&.-"11(4',(;&-(;3$3-"(#&'$-4#$(#&00%$0"'$1Y(
(

1$2! B$5')-!$6!63%(%)-! <;$5%&![>nB!-953V(0-%&\!

G(
(
(

(

J(
(
(

(

L(
(
(

(

(
(
(

(

!

R2!J3%(%)3(0!?$)5;-%&+!
(
+2"(+"',"-"-(4',(%$1(?4-$%"1(12466(?-&7%,"(#&?%"1(&;(;%'4'#%46(1$4$"0"'$1(;&-(XXXXXXXXXXX9"4-1(
?3-134'$(!"#$%&'(X)D(V74634$%&'(4',(Z346%;%#4$%&'1(<-%$"-%4D(!38W;4#$&-(LYGY(+2"(;%'4'#%46(
1$4$"0"'$1(12466F(
(

@4A((-";6"#$($2"(;%'4'#%46(1%$34$%&'(&;($2"(+"',"-"-(&-(%'(#41"(&;(kE#<(0"08"-D(4',('&$(4'(
4;;%6%4$",("'$%$9(@13#2(41(?4-"'$(#&0?4'9(&-(.-&3?(0"08"-AY(
(

@8A( 8"(%',"?"',"'$69(43,%$",(&-(#"-$%;%",(%'(4##&-,4'#"(5%$2(6&#46(6".%164$%&'Y(
(

@#A( 8"(#&0?6"$"D(%'#63,%'.(466('&$"1($&($2"(;%'4'#%46(1$4$"0"'$1Y(
(

@,A( #&--"1?&',($&(4##&3'$%'.(?"-%&,1(46-"4,9(#&0?6"$",(4',(43,%$",Y(
(
"( I$$4#2",(4-"(#&?%"1(&;(;%'4'#%46(1$4$"0"'$1GR(;&-($2"(XXXXXXXXXXXX9"4-1(-":3%-",(48&7"o(

4',(#&0?69%'.(5%$2($2"(-":3%-"0"'$1(

( !

                                                   
17 If the most recent set of financial statements is for a period earlier than 12 months from the date of Tender, 

the reason for this should be justified. 
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H4$"F(XXXXXXXXXXXXXXXXXXXXXX!
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(
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L-('( <;$5%&!!
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45**&(41'(
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! ( ( (

! ( ( (

! ( ( (

! ( ( (

I7"-4."(
I''346(
H-%66%'.(
+3-'&7"-(r(

( ( (

r(( !""(!"#$%&'(X)D(45(0363)(&3$%!(%?!8V(05(&3$%!#'3&-'3(D(!38W/4#$&-(LYJY(

(
!
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J3%(%)3(0!H-+$5')-+!

!?"#%;9(?-&?&1",(1&3-#"1(&;(;%'4'#%'.D(13#2(41(6%:3%,(411"$1D(3'"'#308"-",(-"46(411"$1D(6%'"1(
&;(#-",%$D(4',(&$2"-(;%'4'#%46(0"4'1D('"$(&;(#3--"'$(#&00%$0"'$1D(474%6486"($&(0""$($2"($&$46(
,-%66%'.( #412( ;6&5( ,"04',1(&;( $2"( 138^"#$( #&'$-4#$( &-( #&'$-4#$1(41( 1?"#%;%",( %'( !"#$%&'( X)(
@45(0363)(&3$%!(%?!8V(05(&3$%!#'3&-'3(A(

J3%(%)3(0!H-+$5')-+!
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(
(

(
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(
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L(
(
(

(

(
(
(

(



!"#$%&'()(*(+"',"-%'.(/&-01(
 

 67 

J$';!JC1!h!a2`F!

#5''-%&!#$%&'()&!#$;;3&;-%&+!]!b$'K+!3%!/'$O'-++!

+"',"-"-1( 4',( "4#2( 0"08"-( $&( 4( kE#<( 12&36,( ?-&7%,"( %';&-04$%&'( &'( $2"%-( #3--"'$(
#&00%$0"'$1( &'( 466( #&'$-4#$1( $24$( 247"( 8""'( 454-,",D( &-( ;&-( 52%#2( 4( 6"$$"-( &;( %'$"'$( &-(
4##"?$4'#"(241(8""'( -"#"%7",D(&-( ;&-( #&'$-4#$1(4??-&4#2%'.( #&0?6"$%&'D( 83$( ;&-(52%#2(4'(
3':346%;%",D(;366(#&0?6"$%&'(#"-$%;%#4$"(241(9"$($&(8"(%113",Y(

#5''-%&!#$%&'()&!#$;;3&;-%&+!

( !

1$2! 1(;-!$6!#$%&'()&!
8;:0$.-'*+!
#$%&()&!<??'-++m!

>-0m!8;(30!

E(05-!$6!
D5&+&(%?3%O!

b$'K!
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8953V(0-%&j!

8+&3;(&-?!
#$;:0-&3$
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G( ( ( ( ( (

J( ( ( ( ( (

L( ( ( ( ( (

N( ( ( ( ( (

P( ( ( ( ( (
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J$';!8o/!Y!`2N!
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C4."(XXXXXXXXXXXXXXX&;(XXXXXXXXXXXXXX?4."1(
(
!

!$4-$%'.(
(

v"4-(

V',%'.(
v"4-(

<&'$-4#$(X,"'$%;%#4$%&'( >&6"(&;(
+"',"-"-(

( ( <&'$-4#$('40"F(XXXXXXXXXXXXXXXXXXXX!
\-%";(H"1#-%?$%&'(&;($2"(O&-E1(?"-;&-0",(89($2"(
+"',"-"-F(XXXXXXXXXXXXXXXXXXXXXXXXXXXXX!
I0&3'$(&;(#&'$-4#$F(XXXXXXXXXXXXXXXXXXX!
`40"(&;(V0?6&9"-F(XXXXXXXXXXXXXXXXXXXX(
I,,-"11F(XXXXXXXXXXXXXXXXXXXXXXXXXXXXX(

(

( ( <&'$-4#$('40"F(XXXXXXXXXXXXXXXXXXXXXXXXX!
\-%";(H"1#-%?$%&'(&;($2"(O&-E1(?"-;&-0",(89($2"(
+"',"-"-F(XXXXXXXXXXXXXXXXXXXXXXXXXXXXX!
I0&3'$(&;(#&'$-4#$F(XXXXXXXXXXXXXXXXXXX!
`40"(&;(V0?6&9"-F(XXXXXXXXXXXXXXXXXXX(
I,,-"11F(XXXXXXXXXXXXXXXXXXXXXXXXX(

(

( ( <&'$-4#$('40"F(XXXXXXXXXXXXXXXXXXXXXXXX!
\-%";(H"1#-%?$%&'(&;($2"(O&-E1(?"-;&-0",(89($2"(
+"',"-"-F(XXXXXXXXXXXXXXXXXXXXXXXXXX!
I0&3'$(&;(#&'$-4#$F(XXXXXXXXXXXXXXXXXXX!
`40"(&;(V0?6&9"-F(XXXXXXXXXXXXXXXXXXX(
I,,-"11F(XXXXXXXXXXXXXXXXXXXXXXXXX(

(

!
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H4$"F(XXXXXXXXXXXXXXXXXXXXXX!
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(
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!
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I54-,(,4$"( !

<&0?6"$%&'(,4$"( !

>&6"(%'(<&'$-4#$(
!

C-%0"(
<&'$-4#$&-(

"(

K"08"-(%'((
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Abbreviations  
 

SOW      Slip on Weld 

BHA       Bottom Hole Assembly 

BOP       Blow Out Preventer 

OE        Owner’s (TGDC’s) Engineer  
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TECH!ICAL SPECIFICATIO!S 

 
1! WELLS’ DATA 

 
TABLE 1: Well data 

 
           Area           NGOZI           NGOZI           NGOZI 

Field Geothermal Prospect Geothermal Prospect Geothermal Prospect 

Well No.            NB1            NZB3            NB5 

Location 
ARC1960 UTM 

         E; 559007.367     E; 562262.695     E; 555121.333 

        N; 9007816.538      N; 9002639.24     N; 9005213.887 

Elevation           2322 m.a.s. l        2043 m.a.s. l        2088 m.a.s. l 

Depth to be 
Drilled 

          1200m          1200m           1500m 

 
2!  OBJECTIVE OF THE PROJECT 

 
The objective of the drilling project is to confirm the existence of an economic geothermal 
resource at the Ngozi area by drilling slim hole exploration wells. Continuous samples will be 
obtained and used to determine stratigraphy, hydrothermal alteration and signs of permeability. 
The wells will be used to make direct temperature measurements to determine if the reservoir is 
of high temperature (>200 ºC) or intermediate temperature (~150ºC-200°C). It is unlikely that the 
wells can sustain self-flow (unless reaching high temperature) due to the small well diameter, low 
water table and likely temperature in the well. The information obtained will be used to update 
the conceptual model as well as in the resource assessment.  The information will moreover be 
used to design deeper exploration wells and production wells, e.g., the casing depths, and identify 
deep drilling targets. 
 

3!      GEOLOGY OF !GOZI 

3.1 It is anticipated that the drilling will generally encounter formations consisting of porous 
and loose volcanic and pyroclastic ash at the top section of the wells (about 0 – 300 m). 
Consolidated pyroclastic and pumice materials are expected to be encountered at the middle 
section of drilling (300 - 500 m) while at the deeper section (cap rock comprising of the altered 
volcanic formations and transition to reservoir rocks) at a depth beyond 900 m depth is expected. 
Therefore, the wells will be cased from top to a depth of ~700 m (telescopic design, i.e. conductor 
casing, surface casing, anchor casing and production casing) and from that depth, it will be an 
open hole with perforated liner. The perforated liner is expected to have about 10 to 12 m overlap 
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with the casing. Figure 1 below demonstrates vertical cross section prognosis showing possible 
formations to be encountered at depth in the three proposed slim holes. 

 
FIGURE 1: Sketch showing !gozi stratigraphic 

  
 

4!  U!ITS OF MEASURE 
  

The units of measure to be used in the execution of the Contract shall be metric in accordance 
with System Internationale (SI), as detailed in the Canadian Association of Oilwell Drilling 
Contractors SI Drilling Manual, 1st Edition or Drilling Data Handbook, Sixth Edition (1991) 
 
Exception to this shall be made only in the case of hole, drilling tool and tubular diameters, which 
shall be in imperial inches and otherwise as approved by the OE. 
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Calibration of drilling rig and associated equipment instrumentation shall be carried out by the 
drilling contractor.  

 
5! DEPTH 

 
The Contractor shall drill three vertical slim wells in the Ngozi Geothermal Prospect in the 
following measured depth NZB1 – 1200m, NZB3 – 1200 and NZB5 - 1500 metres, unless 
instructed by TGDC to complete the well at some other depth and direction.  All depths to be 
measured shall be in metres from the drilling rig work platform.  The height from the casing head 
flange to the drilling rig work platform, and from the cellar top to the drilling rig work platform 
shall be specified in all reports. 
 

6!  ORDER OF DRILLI!G 
 
The plan is that drilling will start at well NZB3 followed by NB1 and finally well NB5. The order 
of drilling the proposed wells and location can be changed by the Owners Engineer (OE).  
 

7(   SERVICES OF THE CO!TRACTOR 
 
The Contractor shall provide qualified personnel to fully execute the drilling operations and shall 
perform Drilling Services at the direction and specification of the OE and in accordance with the 
Conditions of the Contract. 
 
 The Drilling Services shall include: - 
 

a)( Drilling of the slim wells at the sites prepared by the OE in accordance with the drilling 
programme and in accordance with the specifications set out in Section 10 below.   

 
b)( Being responsible for arranging and entering subcontracts for the following specialized 

drilling services (if needed), such as cementing, aerated drilling, fishing services etc., 
subject to authorisation by TGDC.  

 
c)( Mud logging. 

 

d)( Rig transfer between sites and rig demobilization. 
 

e)( Training of TGDC Staff. 
 

8! DRILLI!G PROGRAMME 
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8.1' Preliminary Work 
 

8.1.1( Well Pad 
The constructed well pad has an ample space to accommodate the drilling rig and its auxiliary 
equipment, drilling consumables and personnel, estimated to be 35m x 35 m.  A concrete cellar 
for each of the wells, is installed to accommodate Blow Out Preventer (BOP) during drilling and 
the final wellhead.   
 

8.1.2( Cuttings and clarifying Pit 
The cuttings pit is an open pit, roughly, 5m x 5m x 3m in size, lined with high density polyethylene 
(HDPE), through which the drill cuttings are directed and / or stored for later disposal to a suitable 
place.  The returned fluid is pumped through the mud cleaning equipment consisting of a shaker, 
and desander it enters the pump tank to be recirculated to the well. 

 

8.1.3( Sampling 
The crew shall at every 2 m of drilling, collect 250 ml cutting samples and place in marked boxes 
when drilling with a conventional rotary bit. Once continuous coring starts, the retrieved cores 
will be pumped out of the inner barrel to the core tray and then placed in wooden core boxes and 
marked according to instructions of the Ngozi field geologist. The length of core recovered each 
run is expected to be measured to the nearest 2 m or otherwise as instructed by the OE and the 
percent (%) recovery recorded. 

 

8.1.4( Water Supply 
The minimum amount of water needed for drilling to be available throughout the drilling 
operations is 3.5 liters/second. The long-distance pipeline (up to 8 km) from the water source and 
pumping station has been designed and the materials to be purchased by TGDC. The installation 
of the water supply system will be completed before the start of drilling activities of each of the 
wells. TGDC will provide water to each drilling site and provide personnel for the operation of 
the water supply system who will work full-time in the drilling rig to adjust the pumping rate to 
maintain the water tank close to full. He/she will also monitor the diesel driven pumps, ensure 
adequate fuel supply, and check that there are no leaks on the pipeline.  

 

9! RIG A!D EQUIPME!T MOVE A!D DEMOBILISATIO!  

The drilling rig and associated equipment are designed for ease of transport as all heavy equipment 
are to have a lifting attachment that allows it to be transported by a so-called J-hook lift vehicle. 
The loads will be unloaded by a forklift truck that is also procured for the project and will be at the 
dedicated lay-down yard close by the site. The drilling rig will be mounted on a tracked 
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undercarriage to drive under its own power the last leg to the drill sites where the access roads are 
so steep and rough that no trucks can pass. 

The tracked vehicle will be able to handle all heavy lifting on sites. No crane will thus be required 
for the rig-up. The rig-up should take no more than 2-3 days. The contractor shall take care of the 
moving of the drilling rig and all its accessories between drill pads, rigging up and demobilization.  

9.1! Models and specifications for KMD30/3000 Multi-Purpose water well & drilling rig   

The table gives estimated tonnage of the equipment to be moved.  Please note that the table below 
is only a guide for the main rig equipment.  There is other light equipment which has not been 
indicated.  The Rig move will be from one drill pad to the other within an estimated maximum 
radius of 20 km (Appendix 2) and it takes about 100 truckloads to move one rig within a period 
of 2 to 3 days. In the event that a bidder is required to move the rig outside Ngozi, the rates will 
be prorated and agreed during contract negotiation.  The following table entails the rig move list 
of equipment. 
 
TABLE 2: Rig and its accessories (equipment) 

Item 
!ame L"W"H) Size (mm"mm"mm) Volume!

m#" 

!et Weight 
(kg) 

Remark 

1.!  Rig 6500 3000 2950 57.53 15000  
2.!  Mast 12650 2500 2500 79.06 13000  

3.!  Shaker Tank 4300 2200 2600 24.596 6000  

4.!  Suction Tank 4300 2400 2200 22.704 5000  

5.!  Hopper Tank 4300 2400 2200 22.704 5000  

6.!  YBW1000 Mud Pump Unit 5800 2200 1800 22.968 8500  
7.!  ZTF240 Mud Pump Unit 5300 2500 2000 26.5 16000  
8.!  ZTF240 Mud Pump Unit 5300 2500 2000 26.5 16000  
9.!  Water tank 1 4700 2200 2300 23.782 4500  
10.!  Water tank 2 4700 2200 2300 23.78 4500  
11.!  Generator set + MCC set 6830 2450 2962 49.56 8000  
12.!  Diesel tank 4500 2000 1650 14.85 4000  
13.!  Canteen 6400 2500 2600 41.60 5000  

14.!  
Changing room and sanitary 

facilities 6400 2500 2600 41.60 5000 
 

15.!  Office 6400 2500 2600 41.60 5000  
16.!  Workshop 6480 2450 2600 41.28 5000  
17.!  Dustbin 1 4500 2200 1800 17.82 4000  

18.!  Dustbin 2 4500 2200 1800 17.82 4000  
19.!  Dustbin 3 4500 2200 1800 17.82 4000  
20.!  Air compressor 4900 1800 1800 15.88 6500  
21.!  Surfactant pump 4500 2500 1700 19.13 4000  
22.!  Remote operation device 6000 2400 2400 34.56 6000  
23.!  Rubber Truck Carrier 7650 2750 3120 65.64 9500  
24.!  Carrying platform 6000 2500 1600 24.00 3000  



 

                             
Provision of drilling services for three (3) slim wells at Ngozi geothermal project 

83 

 
9.2!  Scope of service rig move and demobilization  

  
The Service consists of moving the dismantled rig components and accessories from a finished pad 
to a new pad within 2 to 3 days.  The contractor will also work together with TGDC personnel to 
train and pass knowledge transfer for future rig moves.  
  

9.3! Obligations of the contractor    
The Contractor, besides carrying out all obligations as stipulated in this Contract, the cost of which 
is deemed to be included in the Contractors charges for rig moving services, shall undertake the 
following:   

(a)( Rig down  
(b)( Transportation of rig and associated equipment between well pads 
(c)( Rig up  

  
9.4! Equipment and Expertise to be provided by the Contractor 
 
The Contractor shall be required to rig down, transport and rig up the rig as per TGDCs requirement 
by providing all lifting/ loading equipment, materials and manpower and any other necessary item 
required to perform the Services other than those provided by TGDC. This will include but not 
necessarily limited to the following (Table 3): -  
 
 
 
 
 
 
 
 
 

TABLE 3: Rig move Expertise and experience. 

25.!  Forklift truck 4500 1950 2700 23.69 6000  

26.!  Container 1 12220 2420 2500 73.93 21000 Solids control 
equipment 

27.!  
Container 2 

12220 2420 2500 73.93 22000 
Cables, hoses, etc. 

28.!  Container 3 12220 2420 2500 73.93 24000 BOP, cementing 
unit 

29.!  Container 4 12220 2420 2500 73.93 20000 Tools 

30.!  Container 5 6220 2420 2500 37.63 15000 Water supply 
system 

31.!  8"Drill collar 6000 416 213 0.53 3400 Total 5 units 
32.!  6 1/2"Drill collar 6000 340 340 0.69 4000 Total 3 units 
33.!  4 1/2"Drill collar 6000 238 360 0.51 3600 Total 3 units 
34.!  HRQ rod 3100 460 440 0.63 915 Total 30 units 
35.!  NRQ rod 3100 440 420 0.57 950.4 Total 24 units 

36.!  DTH drill pipe 6000 600 510 1.84 2550 Total 7.5 units 
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 ITEM  REQUIREME!T  

RIG 
DOW!   

1.( The Contractor should show Proof of experience in rig down.  He should give a 
brief description of the sequence of rig down and the necessary precautions.  
2.( The Contractor should demonstrate knowledge of rig equipment and priority 
loading.  
  

RIG UP  1.( The Contractor should show Proof of experience in rig up.  He should give a brief 
description of the sequence of rig up and the necessary precautions.  
The Contractor should demonstrate knowledge of rig equipment and priority 
unloading.  

EQUIPME!T 
REQUIREME!T  

The Contractor should show Proof of ownership of the following rig move equipment: -  
1.( At least 2 No. x 10-ton Cranes in good mechanical and working condition   
2.( At least 4 No. 6x4 prime movers in good mechanical and working condition with 
at least 2 high bed and 2 low bed trailers of 40 ft long.  
3.( At least 1 No. high sided trailer of 12 m long and 6x4 trailer head  
4.( Proper latching gear  
 

!ote:  The Contractor should show proof that the equipment is well serviced and 
maintained by providing all the necessary service and  
maintenance information  

ADDITIO!AL 
I!FORMATIO!  

The Contractor should provide the following: - 
1.( Attach CVs of key rig move personnel  
2.( Indicate number of days they can take to move a rig within a distance      of 20 km 
between well pads  
3.( Any other information relevant to the rig moves services.  

  
The contractor shall ensure that their equipment is safe and in good operating conditions at all times.  

  
9.5! Contractor’s Personnel, Transport and Accommodation  

  
a)( Contractor’s Personnel  

The Contractor shall provide fully qualified and experienced Personnel to carry out the rig 
move Services. As part of their tender, the tenderer shall provide C.V’s of key rig personnel.  
  

b)( Medical Care   
 The Contractor shall be liable for all medical expenses of their personnel.    
  
 

c)( Transport and Accommodation  
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SCHEDULE B 
 

(Contractor’s Personnel Requirements) 
 
 

Crew - Shifts   
A 
(day) 

B 
(night) 

C 
(day) 

D 
(night)  

Drilling supervisor  2 1   1  Dayshift + on call at night 
Mechanic 2 1  1 Dayshift + on call at night 
Mud logging expert 2 1  1  
Driller 4 1 1 1 1  
Assistant driller 4 1 1 1 1  
Roughneck 6 3 3 3 3  
Cementing Specialist 1  On call when cementing required 
Safety Officer 1 1    1    1 
Total crew  22          

 

* Six (6) Roughnecks will be provided by TGDC to make total of 12. 

 
B.1   REQUIRED CREW DESCRIPTIO! 

B.1.1 DRILLI!G SUPERVISOR 

QUALIFICATIO!S/REQUIREME!TS 

o! Holder of Bachelor degree or Advanced Diploma in Mechanics/Electro mechanics. 
o! Safety, communication & supervisory skills and experience.  
o! Proficient in computers, confident with Microsoft office: Word, Excel, Access, Power point etc.  
o! Experience with coring and air-hammer drilling shall be an added advantage. 
o! Fluent in the English and Swahili language.  
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Onsite management of drilling operations 
o! Health & Safety guidance to the rig crew 
o! Maintaining records of all operations at the rig site 
o! Follow up with maintenance for servicing of the rig 
o! Keeps inventory of all tools & Equipment at the rig 
o! Assist the driller to drill 
o! Treat all team members with respect, fairness and professionalism 
o! Reports to the drilling engineer 
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 TGDC shall be responsible for the transportation and accommodation of contractor’s drilling 
crew members that are specified as key personnel in the project.   

  
9.6! Standard of Performance   
 
The Contractor shall perform the Service and carry out their obligation with due diligence. TGDC 
shall provide the Contractor with a flat rig pad and access roads. Moreover, TGDC personnel will 
work together with the Contractor during the rig down, rig move and rig up exercises using some 
minimum TGDC equipment as directed during specific rig moves.  
    
10( WELL DRILLI!G 

 
10.1! Conductor pipe installation 

On top of the cellar, a 13 3/8” conductor casing will be set at the appropriate height for the 
wellhead and 13 5/8’’ M API flange shall be welded. The contractor will be required to install the 
rotating head to close around the drill rods that will divert the returning drilling fluid or dust to 
the flow line. The flow line will have butterfly valve for rapid closing in the remote chance of a 
kick from gas. The wellhead will have a valve to measure wellhead pressure and a 2” valve is 
installed on the wellhead as a “kill line” for eventual well control purposes. An auxiliary pump 
will always be connected to the kill line valve to allow pumping on the well to always keep it full 
during drilling for well control. During drilling with total loss of circulation, water shall be 
continuously pumped down the annulus via the kill line. 

10.2! Section 1. Surface casing to 100 m 
•( Drill ahead with a 12 1/4” tricone drill bit, using spud mud, maintaining the desired well 
verticality. The bottom hole assembly (BHA) is: 

TABLE 4: BHA for drilling 12 1/4” section 

12 !" drill bit thread 6 5/8” Reg. 

12 !" bit stabilizer box-box thread 6 5/8” Reg. with one-way valve by bit 

2 x 8" collar 6m, pin-box thread 6 5/8” 

12 !" stabilizer pin-box thread 6 5/8” 

8 x 8"collar 6m, pin-box thread 6 5/8” 

1 x x-over pin-box 6 5/8” Reg. to NC46 

6 x 6 1/2" collar 6m, pin-box thread NC46 

 1 x cross-over to 3 "" drill pipe 

 

•( If significant losses are encountered, then switch to water with periodic mud sweeps as 
required or seal the loss by placing cement plugs if directed by the OE.  Minor losses shall be 
treated with loss of circulation material (LCM). In case of slow progress or large fluid losses 
consider switching over to with a 12" DTH air hammer.  
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SCHEDULE B 
 

(Contractor’s Personnel Requirements) 
 
 

Crew - Shifts   
A 
(day) 

B 
(night) 

C 
(day) 

D 
(night)  

Drilling supervisor  2 1   1  Dayshift + on call at night 
Mechanic 2 1  1 Dayshift + on call at night 
Mud logging expert 2 1  1  
Driller 4 1 1 1 1  
Assistant driller 4 1 1 1 1  
Roughneck 6 3 3 3 3  
Cementing Specialist 1  On call when cementing required 
Safety Officer 1 1    1    1 
Total crew  22          

 

* Six (6) Roughnecks will be provided by TGDC to make total of 12. 

 
B.1   REQUIRED CREW DESCRIPTIO! 

B.1.1 DRILLI!G SUPERVISOR 

QUALIFICATIO!S/REQUIREME!TS 

o! Holder of Bachelor degree or Advanced Diploma in Mechanics/Electro mechanics. 
o! Safety, communication & supervisory skills and experience.  
o! Proficient in computers, confident with Microsoft office: Word, Excel, Access, Power point etc.  
o! Experience with coring and air-hammer drilling shall be an added advantage. 
o! Fluent in the English and Swahili language.  
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Onsite management of drilling operations 
o! Health & Safety guidance to the rig crew 
o! Maintaining records of all operations at the rig site 
o! Follow up with maintenance for servicing of the rig 
o! Keeps inventory of all tools & Equipment at the rig 
o! Assist the driller to drill 
o! Treat all team members with respect, fairness and professionalism 
o! Reports to the drilling engineer 
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•( The precise casing point shall be selected by the site geologist and the drilling engineer at a 
depth close to 100 meters, based on lithology, loss circulation zones, and the presence of 
competent formation.  Take a drift shot at casing depth. 

•( Circulate the hole clean and run a wiper trip, placing a mud pill on the bottom.  Break out and 
lay down 12!" bit assembly. 

•( With the casing on the pipe rack, remove the thread protectors, clean the shipping grease with 
a solvent and apply new high – temperature grease. Install float shoe on bottom of first casing 
and a stab-in float collar on top and two centralizers.  

•(  Run the 9#" casing to 100 meters. Install spring-bow centralizers every three joints. 

•(  Run in drill string with stab-in stinger to mate with the float shoe. Cement according to inner 
string cementing practice. In case there is a large loss of circulation or total loss, assess at 
which depth it is and consider modifying the placement procedure by cementing only up to 
the loss zone via the inner-string method, say half the calculated volume, and then immediately 
switch over to “bull heading” for pumping the remaining volume 

•( Wait on cement until cement return samples are set. 

•( Cut the 9 5/8” casing to the desired level. 

•( Weld slip-on (SOW) flange API 11” 3M the 9 5/8” casing (fabricated from a blind flange). 
Follow welding procedures and employ a certified welder.  

•( Install a BOP assembly as follows: Mud cross spool, Annular and Rotating head  

•( The flow line shall have a butterfly valve that is easily accessible so that it can be rapidly 
closed in it there should be a kick. 

•( Test BOP assembly and casing according to instructions.  Record test on the daily drilling 
report. 

10.3! Section 2. 8 1/2” stage anchor casing 
•( Drilling cement and formation to 300 meters with an 8 "” rotary drilling. The bottom hole 
assembly (BHA) is made up of: 

              TABLE 5: BHA for drilling 8 $” section 

         Drill string for 8 "” section 

         8 "” drill bit, thread 4 "” Reg. 

         8 "” bit stabilizer box-box thread 4 "” Reg. NC46 with one-way valve by bit 

         2 x 6 "” collar 6m, pin-box thread NC46 

         8 "” stabilizer pin-box thread NC46 

         10 x 6 "” collar pin-box thread NC46 

1( x cross-over to 3 "” drill pipe 
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•( Using this assembly, drill a straight hole with mud, or switch to water if required, to a depth 
of 300 meters. The exact casing point depth shall be selected by the OE based on lithology, 
loss – circulation zones, and the presence of competent formation. 

•( Control loss circulation with LCM or with placement of cement plugs as needed.  Take drift 
shots at ~100 meters intervals. 

•( Circulate hole clean. Pull out of hole to casing shoe, and if there are tight spots in the well 
run back to bottom as a wiper trip and placing a high – viscosity mud pill on the bottom. 

•( If deemed necessary, run temperature log to identify any loss zones and to obtain estimate 
of bottom hole circulation temperature (BHCT) to select proper cement retarder 
concentration.  Measure fluid loss exactly with the well filled to the brim. If deemed 
relevant, measure thermal recovery for two (2) hours – eight (8) hours for formation 
temperature estimation (Horner plot). Carry out any other down-hole logging that has been 
decided according to the logging program. 

•( With the casing on the pipe rack, remove the thread protectors, clean the shipping grease 
with a solvent and apply new high – temperature grease. The first and last four casing joints 
shall be glued (Bake-Lock) or tag welded to prevent unscrewing. Install float shoe on bottom 
of first casing and two centralizers. Install a stab-in float collar on the second casing joint. 

•( Run in the anchor casing, insuring the correct tightness of each connection. Install 
centralizers every three joints (~20 m). In the open hole spring bow but in the casing-casing 
annulus rigid type centralizers. 

•( If there is a loss in the well, maintain flow on the annulus to prevent kicks.   

•( Set casing 0.5 meter above the bottom or fill. Chain down the casing to the rig. 

•( Circulate water through drill strings for a period of two (2) hours – three (3) hours or when 
returning temperature has stabilized. 

•( Carry out placement of cement according to inner sting cementing practice. If there are no 
cement returns immediately switch over to “bullheading” by pumping cement down the 
annulus via the kill line and annular preventer closed. The slurry quantity should be enough 
to fill the annulus volume to 100 m or until a high pressure is reached. 

•( In case there is a large loss of circulation or total loss, assess at which depth it is and consider 
modifying the placement procedure by cementing only up to the loss zone via the inner-
string method, say half the calculated volume, and then immediately switch over to 
“bullheading” for pumping the remaining volume. 

•( Cut the 7” casing to the desired level. 

•( Weld the casing head API 7 1/16” 3M the 7” casing. This is the permanent casing head of 
the well. Follow welding procedures and employ a certified welder.  

•( Install a BOP assembly as follows: Mud cross spool, Double Ram, Annular and Rotating 
head  
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•( The flow line shall have a gate valve that is easily accessible so that it can be rapidly closed 
in it there should be a kick. 

•( Test BOP assembly and casing according to instructions.  Record test on the daily drilling 
report. 

10.4!     Section 3:   4 !” stage production casing 
•( Drill cement and formation to 700 meters with a 6 1/8” rotary drilling assembly. The 

bottom hole assembly (BHA) is: 

TABLE 6: BHA for drilling 6 1/8” section 

          Drill string for 6 1/8” section 

          1/8” bit 3 "” Reg. 

          1/8” bit stabilizer box-box thread 3 "” Reg. í NC31 (2 7/8” IF) with one-way valve 

           2 x 4 "” collar 6m, pin-box thread NC31 (2 7/8” IF) 

           1/8” stabilizer pin-box thread NC31 (2 7/8” IF) 

           10 x 4 "” collar pin-box thread NC31(2 7/8” IF) 

1( x cross-over to 3 "” drill pipe 

 

•( Using this assembly, drill a straight hole with mud, or switch to water if required, to a 
depth of 700 meters. The exact casing point depth shall be selected by the site geologist 
and drilling engineer based on lithology, loss – circulation zones, and the presence of 
competent formation. 

•( Control lost circulation with LCM or with placement of cement plugs as needed.  Take 
drift shots at ~100 meters intervals. 

•( Circulate hole clean.  Pull out of hole to casing shoe, and if there are tight spots in the well 
run back to bottom as a wiper trip and placing a high – viscosity mud pill on the bottom. 

•( If deemed necessary, run temperature log to identify any loss zones and to obtain estimate 
of bottom hole circulation temperature (BHCT) to select proper cement retarder 
concentration.  Measure fluid loss exactly with the well filled to the brim.  If deemed 
relevant, measure thermal recovery for two (2) hours – eight (8) hours for formation 
temperature estimation (Horner plot). Carry out any other down-hole logging that has been 
decided according to the logging program.  

•( With the casing on the pipe rack, remove the thread protectors, clean the shipping grease 
with a solvent and apply new high – temperature grease. Measure the exact length of each 
casing and casing tools and fill out the casing tally form. A float shoe is installed on the 
lower end of the first casing and a stab-in float collar on top. The first and last four casing 
joints shall be glued (Bake-Lock) or tag welded to prevent unscrewing. Install casing 
centralizers two on the first pipe and then on every two joints. 
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•( Run in the production casing, insuring the correct tightness of each connection. 

•( If there is a loss in the well, maintain flow on the annulus to prevent kicks.   

•( Set casing 0.5 meter above the bottom or fill. Chain down the casing to the rig floor. Run 
in the stab-in drill string and engage the float collar receptacle. 

•( Rig up cementing unit which consists of a jet mixer that will prepare the slurry and then 
the slurry will go to the mud tanks to be blended further in what is referred to as a batch 
mixer. When enough slurry has been prepared the slurry is pumped with the rig pumps. 

•( Circulate water through drill strings for a period of two (2) hours – three (3) hours or when 
returning temperature has stabilized. 

•( Carry out placement of cement according to inner sting cementing practice. If there are no 
cement returns immediately switch over to “bull heading” by pumping cement down the 
annulus via the kill line and annular preventer closed. The slurry quantity should be enough 
to fill the annulus volume to 300 m or until a high pressure is reached. 

•( In case there is a large loss of circulation or total loss, assess at which depth it is and 
consider modifying the placement procedure by cementing only up to the loss zone via the 
inner-string method, say half the calculated volume, and then immediately switch over to 
“bullheading” for pumping the remaining volume. 

•( Take down the BOP stack and cut the 4 "” casing off 3 cm above the casing head. Then 
reassemble by including the final expansion spool and master valve first and then the 
Double Ram, Annular and Rotating Head preventers. Test all BOP´s. 

10.5!      Section 4:    HQ  
•( Using a HQ coring assembly, drill a straight hole with water, to a depth of 1500 meters. The 

exact casing point depth shall be selected by the site geologist and drilling engineer. 

•( Run holed liner NW to total depth and let stand on bottom or hang to ensure that the well 
stays open for logging and testing. Unscrew or liner near 680m. The section below 700 m 
must be perforated (holed) to allow injection and possible flowing of the well.  While 
running the liner maintain constant water pumping on the annulus. Carry out a step rate 
injection test in three (3) flow steps, with duration of three (3) hours each.  At the same time, 
a pressure tool is located near the bottom of the well to monitor the response. This shall 
allow the determination of the injectivity index II (l/s/bar), an indicator of permeability. 

•( Close master valve two side outlets.  Nipple down blowout preventer and install a flange on 
top of the master valve with a 3”x900 ANSI top valve for logging tool access to the well. 

•( Release rig. 

•( Figure 2 below shows the Ngozi slim well casing program 
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FIGURE 2: !gozi casing program for the slim wells 
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11(   DRILLI!G FLUID PROGRAM 
 
The drilling fluids for rotary drilling and coring shall be clear water, bentonite mud, polymers, 
and cutting oil. Bentonite (~4% by wt.) in water (pH ~9) will be used to prepare drilling mud 
which has superior well cleaning. A hopper jet-mixer will be used to prepare the mud and agitators 
keep it fluid in the pits. Water with polymer is used to improve hole cleaning and acts as a lubricant 
and vibration dampener. Other chemicals may have to be used but only when required. The mud 
properties will be maintained within certain limits and checked, and the properties of drilling 
fluids monitored using field mud lab equipment: viscosity, density, pH value, gel strength, sand 
content, filtration loss etc. Water is, especially after encountering losses, the preferred drilling 
fluid in core drilling operations. Adding food grade oil to the water enhances the lubricity and 
may be used to reduce the torque for drilling very hard formations. The water return velocity 
should be maintained 25-30 m/min. It has good cooling properties and acts as moderate lubricant 
and vibration dampener. Occasional polymer or mud pill sweeps will be used to ensure that the 
hole stays clean. 
 
•( Surface casing Phase (to 100 meters) 

o( Mud Type: Spud mud 

o( Recommended Chemical Concentration: 

o( Bentonite: 50 kg/m3 

•( Anchor casing Phase (to 300 meters) 

o( Mud Type: Prehydrated and Conditioned Bentonite Mud  

o( Bentonite: 40 kg/m3 

o( Caustic Soda: 0.3 kg/m3 

   Mud Properties: 

o( Viscosity: 35-38 seconds (55 seconds for high – viscosity pill) 

o( pH: 9 

•( Production casing Phase (to 700 meters) 

o( Mud Type: Prehydrated and Conditioned Bentonite Mud 

o( Bentonite: 40 kg/m3 

o( Caustic Soda: 0.3 kg/m3 

      Mud Properties: 

o( Viscosity: 35 seconds – 38 seconds (55 seconds for high – viscosity pill) 

o( pH: 9 

•( HQ Stage 

Drilled with clear water. Occasional polymer or pill sweeps will be used to ensure that the hole 
stays clean. 
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12( BOP A!D PIPE I!SPECTIO!S 
 

The Drilling Equipment needs to be inspected prior to mobilization to the rig site. During the 
project the BOP´s shall be pressure tested after installation and before drilling out cement from 
the production casing shoe. The secondary protection is provided by a rotating head or stripper 
that seals around the drill rods (not 100%) and a valve on the flow line. This equipment also must 
be pressure tested after installation. Drills are carried out with each shift crew once new on site to 
prepare for eventual kicks.  

The BOP shall be function tested regularly as outlined in section 8.6.1. One part of the well control 
system is a lubricator that is placed on the drill rods before a run is made to recover the core barrel. 
The lubricator will also have a BOP for the wireline. The seal for the wireline needs to be checked 
and the lubricator can quickly be connected to the mud pump to pump down the coring string. 

 

 
 

 
FIGURE 3: Lubricator for retrieving core barrels and wireline logging. 

 
 

13( CEME!TI!G PROGRAMME 
 
Introduction 



 

                             
Provision of drilling services for three (3) slim wells at Ngozi geothermal project 

93 

The three (3) casing strings are to be cemented back to the surface.  The inner-string cementing 
procedure will be used. A stinger on the drill pipe is lowered into the well to mate with the inner-
string float valve. The cement slurry thus initially travels down inside the drill string before rising 
in the annulus back to surface. A casing cementation program detailing slurry volumes and 
compositions, displacement volumes, and pumping strategy will be provided by the cementing 
specialist and approved by OE prior to each cement job.  Guidelines to the cement dry mix: 
 
TABLE 7: Slurry mixing materials 

 
Condition and cool the well for 1-2 hr by circulating cold water prior to the cementing operation. 
Consider using additives (caustic soda or dispersant) to condition the wellbore. Close the annular 
BOP preventer and open the side outlet to the cellar. Pump a predetermined slurry volume of 
cement slurry down through the drill string and continue until cement returns are obtained. At the 
end clean the drill pipes by displacing the cement with a calculated quantity of water.  
 
 If returns to the surface are not achieved with the primary cement job it is important to continue 
the cementing operation by switching immediately to pumping the slurry on to the casing annulus 
called “bullheading” or “top-job”. If that is not possible, e.g., lack of materials, the annulus down 
to the last casing shoe is immediately flushed with fresh water prior to any backfilling operation.  
 
In case there is a large loss of circulation or total loss, assess at which depth it is and consider 
modifying the placement procedure by cementing only up to the loss zone via the inner-string 
method, say half the calculated volume, and then immediately switch over to “bullheading” for 
pumping the remaining volume. 
 
A cementing manifold and backfill line are to be installed prior to the cement job to facilitate this 
operation. Mica flakes should be on site for the cement operation to be added by hand to the 
cement slurry. 
 
 
 

14( WELL SAFETY 
 

14.1! BOP Pressure Test 
The BOP´s are to be pressure tested individually immediately after nippling up and before drilling 
out the cement inside the casing. The BOP is to be tested at a pressure of 10 bar and held for fifteen 
(15) minutes and monitor drop. 

 

Material Amount 
          Portland cement 100 kgs. 
          Friction reducer to be determined 
          Retarder for high temp. 0.0 kg. – 0.5 kgs. 
          Water 80 litres 
          Approximate slurry density 1.8 kg/litre 
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 Tests for Blow-Out Prevention Equipment 
•( Daily checks by closing pipe rams shall be made while drilling is in progress. 

•( The blind rams shall be closed on each occasion that the drill string is pulled out of the hole. 

•( Periodic pressure tests of the B.O.P. stack shall be made from time to time as directed by 
the OE. 

•( The BOP´s shall be function tested once a week 

 
14.2! Formation Leak Off Tests: 

Formation leak off test is not required. 
 

14.3! Blow Out Prevention Equipment 
TGDC will provide the contractor with BOP equipment for different sections of the wells as 
shown in figure 4 below: 

 
FIGURE 4: BOP for each stage of drilling. Above the dotted line are the BOP’s and spool 

belonging to the rig and below the dotted line belongs to the well. 
 

15( HYDROGE! SULPHIDE MO!ITORI!G 
 
    H2S, CO and O2 gas monitoring equipment shall be maintained in good working condition 
throughout the whole operation.  At minimum, detectors shall be place at the rotating head, in the 
cellar and at the end of the return flow area and set off an alarm if H2S or CO concentrations 
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exceeds the specified limits. When working in and around the cellar and shale shakers, the rig 
crew shall also be equipped with personal hydrogen sulphide (H2S) and carbon monoxide (CO) 
gas detectors. 
 

16( RIG I!STRUME!TATIO! SYSTEM 
 

The main goal in geothermal drilling is to locate permeable zones with desirable physical 
characteristics to utilize. In some cases, information on the reservoir is limited to a predicted 
temperature from geothermometry but in others there are some more definite targets. Monitoring 
the drilling data serves the main purpose in gather together all possible information during the 
drilling operation. This should aid the drillers in the drilling effort and allow review of any drilling 
problems encountered. Beyond the analysis of the cuttings and the penetration rate significant 
information can be attained from the circulation fluid and related drilling data. 
The rig data and drilling advance information shall be entered on a standard daily drilling report. 
The geothermal data collection has been divided into three main categories: 

•( Measuring the gain or loss of the circulation fluid. 
•( Measuring the temperature of the circulation fluid up and down. 
•( Measuring the amount of the circulation fluid pumped down and the pressure of the    

pumps. 
As optional equipment to be provided is a digital rig system. The contractor shall permit such a 
system to be installed and assist in providing access to pressure ports etc. for the sensors. 
Parameters that are recorded digitally at 5 second intervals are the include: 
•( total weight of the drill string 
•( rotation of the bit 
•( height of the elevator 
•( penetration rate (calculated) 
•( torque of the drill string 
•( pressure of the pumps 
•( fluid temperature down 
•( fluid temperature up 
•( fluid differential temperature (calculated) 

 
 
 

17(  LOGGI!G ACTIVITIES 
 
The contractor shall perform mud logging activities during drilling of the wells. TGDC shall 
provide downhole logging equipment (e.g., temperature, pressure, and spinner). TGDC will carry 
out well completion test after drilling with the assistance of the contractor. TGDC may also carry 
out some important tests during drilling of the wells as deemed necessary by the OE. The 
contractor will allow such tests to be carry out. 
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17.1! Mud- logging activities 
  The following specifications apply to the different tasks: 

17.1.1(Mud Logging Expert:  
 
The Onsite Geologist (from the contractor) should be present at the drill site during drilling of two 
wells in Ngozi (approximately 60 days per well). The Onsite Geologist will provide geological 
consultation, analyse drill cuttings and cores with focus on hydrothermal alteration. He/she will be 
responsible for collecting, preparing and interpreting all drilling information and be issuing 
consultation regarding the geothermal drilling as well as the wellbore information and conditions. 
He/she will have a leading role in the well control procedures especially in preparing the right mud 
to control the well. If needed, during drilling, the onsite geologist can be reached at all hours.  

The onsite geologist will also have the responsibility of providing hands-on training to the TGDC 
mud logging experts, that will be available during drilling. 

 
18( DRILLI!G METHODS A!D PRACTICES 

 
•( The three geothermal slim wells shall be drilled vertically unless otherwise directed by the 

OE. The Contractor shall perform all Drilling Services with due diligence and care and in 
accordance with good drilling practices. All drilling records and correspondences shall be 
written in English Language. 
 

•( The Contractor shall always maintain well control equipment in good operating condition 
and shall use all reasonable means to prevent and control blowouts. 
 

•( The Engineer shall have the responsibility of always controlling the drilling fluid 
programme during the drilling of the well, and both the Contractor and the OE shall have 
the right to make any tests of the drilling fluid which may be necessary. 

 

•( The Contractor shall keep a drilling time log. The log shall always be subject to inspection 
by the OE and, upon completion or abandonment of the well to which it pertains, shall 
become the exclusive property of TGDC. 

 

•( The contractor shall make every effort to drill the slim wells as specified by TGDC and will 
make diligent efforts to achieve the drilling parameters as specified in the drilling program. 

 

•( The Contractor shall observe drill stem design operating limits and recommended practices 
contained in API Bulletin RP76 and these shall not be exceeded or contravened during 
operations. 
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•( The Contractor shall during the performance of Drilling Services maintain in good working 
order all necessary equipment including firefighting equipment satisfactory to TGDC, 
required for the safety of the Drilling Rig, the Contractor’s Personnel and third parties. 

 

•( The Contractor shall allow the OE and/or TGDC’s safety officer from time to time to 
inspect, to test or to require the testing of the Contractor’s safety equipment on the site and 
to report upon procedures used by the Contractor, with a view to assessing the effectiveness 
of such safety equipment or procedures in connection with safety of personnel.  For the 
purposes of this subsection, the Contractor shall operate in the specified manner, any 
equipment on the site to allow the safety officer to check its performance.  The Contractor 
shall comply with all reasonable recommendations of TGDC’s safety officer or the 
Engineer. 

 

•( The Contractor shall promptly notify the OE if at any time during drilling operations a 
formation is encountered which in the opinion of the Contractor shows evidence of being 
steam bearing or has lithologies which indicate such.  Under such a situation the OE may 
instruct the Contractor in writings to temporarily stop drilling to decide what further 
measures should be adopted.  During any such period the Contractor shall be paid the 
applicable Standby with Crew Rate. 

 

•( Drilling Services, other than mobilization, demobilization, Mud logging and moving the 
Drilling Rig shall be performed by the Contractor on a 24 hour/day, 7-days/week basis. 

 

•( Drilling management meetings shall be held between TGDC, Consultant and the Contractor 
on a weekly basis. The meetings shall be attended by TGDC’s Representatives, Consultant, 
and the Contractor’s Representatives.  The main agenda of the meeting shall be to review 
the work progress.  TGDC’s Representatives shall record the business of management 
meetings and provide copies of the record to those attending the meeting.  The responsibility 
of the parties for actions to be taken shall be decided by TGDC’s Representatives either at 
the management meeting or after the management meeting and stated in writing to all who 
attended the meeting. 

 
19( CASI!G PROGRAMME 

 
•( The nominal casing programme shall be as indicated in Section 6.2 and Figure 2 above.   

The setting depth of each string of casing, the amount of cementing and the process to be 
used in cementing, shall be specified by the OE at the time of the setting of each string of 
casing. 
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•( The Contractor shall run all strings of casings as necessary, subject to and under the direction 
of the OE. 

 

•( The Contractor shall keep thread protectors on the casing until it is taken from the racks to 
be run into the hole and shall lubricate the thread as it is made up with thread compound 
provided by TGDC. The Contractor shall preserve all protectors and after each well is 
completed shall break down all surplus casing, put protectors on same.  

 

•( TGDC reserves the right to require the Contractor to set strings of casing or liners in addition 
to those listed.  The Contractor shall provide rig time for cementing and testing cement on 
such liners and strings of casing.  The Contractor shall be paid for such additional operations 
as specified in Schedule A. 

 
20( FORMATIO! DIFFICULT OR HAZARDOUS TO DRILL 

 
If fluid flow, abnormal pressure, loss of circulation, heaving shale, hole collapse, or other similar 
condition is encountered which makes drilling abnormally difficult or hazardous, causes sticking 
of drill pipe or casing, or other similar difficulty which precludes drilling ahead under reasonably 
normal procedures, the Contractor shall, in all cases, without delay, under the direction of the OE, 
exert every reasonable effort to overcome the difficulty. 
 
If total loss of circulation or partial loss of circulation is encountered down to the production shoe 
depth the Contractor shall, without undue delay and under the direction of the OE, exert every 
reasonable effort to overcome the loss.  Below the production casing shoe, the Contractor shall, 
under the direction of the Engineer, exert every reasonable effort to drill ahead without blocking 
or sealing fractures or permeable zones.  Lost circulation materials, cement and mud slugs may 
not be used in the HQ diameter hole except with prior approval of the OE. 
 
 
 
 

21( HEALTH, SAFETY A!D E!VIRO!ME!TAL SUBJECTS (HSE) 
 
HSE takes precedence in all operations. Everyone on the drill site must always observe safety 
regulations. The following are the minimum HSE requirements for the drill site: 

21.1! Health 
Sufficient potable drinking water shall be provided at the drilling site all the time. Functional and 
clean washrooms for both genders shall be provided at the rig site. Proper drainage system to the 
soak pit shall be maintained. 

21.2! Safety 
All personnel on site must be in full personal protective safety wear. 
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o( Safety/drilling operations meetings must be attended by all crew. 
o( Safety signage must be displayed and adhered to by all on site. 
o( Safety equipment must be in good working condition e.g., Fire extinguishers, gas 

detectors, safety harnesses. 
o( Visitors must report to safety booth for briefing by the OE. 
o( No visitors will be allowed on site while critical operations are being performed e.g., 

Rig move, Cementing, Casing and in cases of blowouts. 
o( Speed limit within the drill site is 10 km/h and within the field is 30 km/hr. 
o( All vehicles on site shall be parked at the designated area and any other movement within 

the pad must be authorized by the Drilling Engineer. 
o( All accidents and near misses must be reported and recorded according to regulations. 
o( Job Safety Analysis shall be conducted in all pre-job meetings to make personnel aware 

of prevailing hazards, meditative measures, and their responsibility both as individuals 
and as groups towards maintaining a safe workplace. 

o( Permit to work system shall be implemented to control non-routine high-risk operations 
to ensure that proper planning and consideration is given to risks of such jobs for their 
safe completion. 

o( Log out Tag Out /Try Out procedures shall be implemented to safeguard workers from 
hazardous energy that can be released by equipment or machinery during maintenance 
work. 

o( Emergency action/ evacuation plans, and procedures shall be executed through 
scheduled drills to ensure that personnel practice and are aware of their respective 
responsibilities in the event of emergencies to reduce or eliminate confusion, injury, and 
property damage during emergencies. 

o( Site safety rules shall be enforced to ensure safety of all persons and equipment on site. 
o( The drills including but not limited to fire drills, BOP drills and H2S drills should be 

conducted on regular basis. 
o( All personnel working on the rig site must be in full PPEs 
o( All personnel working at height must wear safety harnesses 
o( Using cellphones at the rig site is prohibited. The Drilling should designate an area 

where employees can use such devices 
o( All crew have the authority to stop an operation if that operation is deemed to be a safety 

hazard, can damage equipment, or make a situation worse.  
o( Lifting equipment shall be kept in good condition and inspected as appropriate. 

 
!OTE  
The HSE officer shall ensure that operations go ahead if and only if an active gas monitoring system 
is in place including a windsock or a flag whichever is available. Moreover, sufficient sand must 
always be at the foot of rig floor escape slide. No vehicle shall be parked next to the rig floor escape 
slide. 

21.3! Environment  
All environmental issues are to be addressed to the Environmental Engineer who will be available 
at the site.  
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o( Littering of any kind on the drilling pad should be avoided. 
o( Oil spills at the rig sites should be avoided at all costs as it is a hazard to the environment. 
o( Used oils should be properly stored according to MSDS requirements before it’s 

delivered for disposal. 
 

22 TRAI!I!G TO TGDC STAFF 
 
The Contractor is required to drill three slim wells in Ngozi, Tanzania, using a small drill rig 
owned by TGDC. In addition to drilling services, the Contractor is required to train TGDC staff 
as drilling crew in such a way that they will be in a position to carry out the drilling of the last 
well more or less by themselves under the supervision of a drilling contractor. 
The drilling contractor shall offer the services of a full drilling crew for the three wells, where he 
will gradually train the TGDC experts during the drilling with the purpose of the TGDC drilling 
crew taking over most of the drilling management during drilling of the third well. 
 
TGDC shall avail full team of crews to work with Contactors experienced Mechanic, Drillers and 
Roughnecks. The contracted experienced crews shall work with and train the TGDC crew. The 
purpose of having the extra experienced crew members is to be able to have all procedures, 
reporting, maintenance system up and running immediately to industry standard.  

 
23( REPORTS TO BE FUR!ISHED BY CO!TRACTOR 

 
The Contractor shall keep and furnish to the OE a daily drilling time log showing the depth of the 
hole and such other data as required by the OE including but not limited to: 

•( Drilling string (I.D. and O.D. of drill pipe, collars, weight on bit, rpm, etc.) 
•( Bit Records (% dull teeth, bearing, gauge etc) 
•( Mud Properties (weight, viscosity, water loss, chloride, pH, etc.) 
•( Hydraulics (circulation rates, pressure, pump liner size, length of stroke, stroke per min, 

etc.).  
All labour, equipment, materials, special tools, supplies, and services furnished by the Contractor 
for which TGDC is obliged to reimburse the Contractor shall be recorded as provided on the daily 
drilling report or, in the case of materials, on the material shipment order.  No payment shall be 
made by TGDC in respect of any items which are not so recorded. 
 

24( DEFI!ITIO!S A!D APPLICABILITY OF RATES OF REMU!ERATIO! 
 

24.1! Mobilization 
 
All moving in from base to the project site and rigging up operations on the first drilling location 
shall be performed by the TGDC. Mobilization shall be considered completed when all equipment 
is rigged up, and the Contractor is ready to start drilling.   
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24.2' Demobilization 
 
Upon rig release from the last well to be drilled under this Contract, the Contractor shall remove all 
rubbish, debris and his equipment from the last drill site.  The drilling rig and all accessories to be 
allocated at base Camp in Mbeya. All materials, work and services required for demobilization 
away from the project location by the Contractor shall be paid for under Schedule A. 

 
24.3! Moving Between Well Locations 

 
From the moment drilling operations on a well are completed, and the OE has certified the 
completion of drilling operations, the rig will be understood to be moving between locations, until 
the moment the rig is ready to spud in on the following well.  Such moving operations shall include 
the removal of all rubbish, debris and equipment from each site to the satisfaction of the OE.  Such 
moving operations shall be paid for under Schedule A; Rates of Remuneration.   TGDC shall 
provide diesel fuel (except for personnel transport vehicles) for rig trucks and lifting equipment to 
be used in shifting the rig between well locations. 

 
24.4! Operating Rates 
 
In preparing the chargeable time to apply to the various rates (including no rate time), the actual 
time will be adjusted to the nearest half – hour, such that the daily total time shall not exceed 24 
hours. 

 
Operating Rates include: - 
 
•( Working Rate: 
For all work performed requiring any part of the drilling rig equipment in operation with full crew; 
payment of rates for part days shall be calculated on time basis to the nearest half hour.  Such 
operation shall be paid under Schedule A. 
 
 
 
•( Stand-by with Crew Rate 
This payment rate will be applied when the drilling rig and personnel are not operating due to 
instructions from TGDC, although in readiness to begin or resume operations, and shall include 
waiting on TGDC provided permits and access to sites, well logging and downhole measurements 
and special operations.  Stand-by with Crew will be paid under Schedule A. 
 
•( Shut down 

 If it is necessary to shut down the rig for repair, maintenance, or waiting on materials, services or 
other items to be furnished by the TGDC, or for any suspension of activity required by TGDC for 
substantiated reasons, the Contractor shall be allowed compensation at the Stand-by with Crew 
Rate for such shut-down. 
 
•( Air Drilling Package Operating Rate 
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 This payment rate shall be applied when, as directed by the OE, the Contractor operates the Air 
Drilling equipment. Air Drilling Package Operating Rate shall be paid for under Schedule A. 

 
24.5! Revision of Rates: 

The rates and or payments herein set forth due to the Contractor from TGDC shall be revised in 
the event of a change in Tanzania legislation or regulations. 
 

25( SUPPLY SCHEDULE 
 
TABLE 8: Responsibility matrix for labour, equipment etc. to be provided at the well sites 

 
 

 
S! 

LABOR, EQUIPME!T, MATERIALS, SUPPLIES 
A!D SERVICES TO BE PROVIDED AT THE 
WELL SITES 

PROVIVED BY 
 

AT EXPE!SE OF 

 Drilling Contractor = CD;                     
Tanzania Geothermal Development Company= TGDC 

TGDC CD TGDC CD 

 Description     
1.(  Complete drilling rig, set out in Schedule C, capable of 

carrying out the programme as specified by the OE X  X  

2.(  All personnel and supervision necessary to operate the 
Drilling Rig as set out in Schedule B.  X  X 

3.(  Transportation of contractor personnel as listed in 
Schedule B between Camp site and drilling site 

 X  X 

4.(  Transportation of TGDC personnel between Camp site and 
drilling site 

X  X  

5.(  Rig move with associated accessories and all drilling 
materials between sites  X  X 

6.(  Preparation of rig foundations – wooden mats (Sub-base 
and pump area) 

 X  X 

7.(  Supply of electric light fixtures and bulbs X  X  
8.(  Fuel Supply (Diesel) 

 (a) Fuel for rig  X  X  

(b)Fuel for Cementing equipment (pumps compressors, rig 
trucks, lifting equipment etc) X  X  

(c)  Fuel storage (day tank only) X  X  
(d)  Main fuel storage facilities complete with pumps  X  X  
(e) Fuel meter complete with totalizer  X  X 

9.(  Supply of Lubricants for rig and associated equipment X  X  
10.(  Supply of drilling mud, drilling fluid additives, LCM, foam 

detergent, and other drilling fluid materials X  X  

11.(  Supply of Mud Shed X  X  
12.(  Supply of cleaning Solvents X  X  
13.(  Supply of Soft rope, rags etc. X  X  
14.(  Repair of down hole tools damaged because of fishing.  X  X 
15.(  Rig maintenance   X  X 
16.(  Supply of all drill string components inclusive of 

consumables (Drill pipes, drill collars, subs, NRVs, 
reamers, stabilizers etc)  

X  X  
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17.(  Drill pipe protectors X  X  
18.(  (a) Shale shaker screens X  X  

(b) Desander cones X  X  
(c) Desilter cones X  X  

19.(  Casing and tubing tools (Hydraulic tong, full circle casing 
spear, casing spider, elevator, and slips) for the ranges of 
casings specified in the Drilling Programme 

X  X  

20.(  (a) All Welding Jobs inclusive of equipment and 
consumables.    X  X 

(b) Specialist welding services (12!" casing, CHF, etc.)  X  X 
21.(  Drilling Recorders X  X  
22.(  (a) Furnished roadway to location right-of-way, including 

rights of way for water lines, river crossing, highway 
crossings, gates and cattle guards. 

X  X  

(b) Bulk Material Storage yard. X  X  
(c)Maintain all roads for drilling operation. X  X  

23.(  Site preparation as per TGDC’s layout. X  X  
Construction of cellar including materials.   X  X  

24.(  Excavation for drilling water re-circulation ponds. X  X  
25.(  Communications facilities for Contractor’s personnel  X  X 
26.(  Communications facilities for TGDC personnel X  X  
27.(  Clean up of:   

(a) Contractor’s supplies and rubbish. 
 X  X 

(b) Sump, pits and site  X  X 
28.(  Supply of: 

(a) Casing, float collars, shoes, and centralisers  X  X  

(b) Drill bits X  X  
(c)Casing thread compounds X  X  
(d)Casing landing joints X  X  

29.(  (a) 12!" weld-on drilling casing head flange   X  X 
(b) 9#" casing head flanges welding  X  X 
(c)All (B.O.P.) equipment including drilling  
spools and reduction spools etc. X  X  

(d)Rotating head complete with drive bushings, stripper 
rubbers, spares etc. 

X  X  

30.(  (a) Supply of Portland Cement and cementing additives X  X  
(b)Transport of cement from factory to main site storage 
area. 

X  X  

(c) Cementing services as required by drilling programme 
issued by TGDC  X  X 

31.(  Permanent installation which will remain part of well i.e., 
CHF, adaptor spools, master and side valves and ring 
gaskets. 

 X  X 

32.(  Supply of water storage tank at drill sites X  X  
33.(  Supply of water supply pipe, pipe fittings and couplings 

(from source to rig site storage tank).  X  X  

34.(  Installation and maintenance of rig water supply pipelines 
(from source to drill sites) at NB1, NZB3 and NB5 
drilling site. 

X  X  
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35.(  Pipe fittings for connection (including disconnection) 
from water tanks to drilling rig accessories at NB1, NZB3 
and NB5 drilling site.  

 X  X 

36.(   Uplifting after well completion, of rig water supply 
pipelines (from source to drill sites) at NB1, NZB3 and 
NB5. 

X  X  

37.(  (a)Water supply header and reservoir X  X  
(b)Water pump (at the river specified for water intake) X  X  

38.(  Day to day operation and maintenance of water supply 
intake and pump stations X  X  

39.(  Supply of water pump and generator set X  X  
40.(  (a) Operation and day to day maintenance and service of 

water pumps, supply pipelines, header, and reservoir 
system. 

X  X  

(b)Repair and service of the water pumping system. X  X  
41.(  (a)Supply of Conventional coring equipment, i.e., basic 

tool. X  X  

(b)Supply of Conventional heads X  X  
(c)Replacement parts for coring equipment X  X  

42.(  Fishing tools 
(a)Standard fishing tools (Supplied with the rig) 

X  X  

(b)Special fishing tools and services X  X  
43.(  Rig trucks and loader(s) for rigging-up and rigging-down, 

loading and unloading  
 X  X 

44.(  Transportation of spares and maintenance parts for rig 
while drilling   X  X 

45.(  Miscellaneous trucking and handling of drilling materials.  X  X 
46.(  Adequate and safe housing, messing facilities and 

amenities for Contractor's while engaged on 
drilling/Completion, rigging-up and down, moving, 
unloading, and loading operations.  

 X  X 

47.(  Adequate and safe housing, messing facilities and 
amenities for TGDC personnel while engaged on 
drilling/Completion, rigging-up and down, moving, 
unloading, and loading operations. 

X  X  

48.(  Adequate office space for well-site personnel  X  X  
49.(  Specialized drilling services, cementing services, aerated 

drilling services, running of casing and fishing services.  
 X  X 

50.(  Messing facilities and catering services for personnel sub-
contracted by the Contractor while engaged in drilling 
operations at the rig camp.  

 X  X 

51.(  Repairs of tools rented by the Contractor  X  X 
52.(  Leave transportation – Contractor’s rig personnel to and 

from base and/or place of residence 
 X  X 

53.(  Additional roustabout labour and transport services to 
handle drilling supplies, materials, and equipment etc. 

 X  X 

54.(  Provision of insurance services and transportation 
services to move Contractor’s and its sub-contractor’s 
personal between base/rig site/base. 

 X  X 

55.(  Janitorial and cleaning services for all drilling sites  X  X  
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56.(  Adequate Safety Equipment for Contractor’s personnel 
(protective gear etc.)   X  X 

57.(  Adequate Safety Equipment (fire safety equipment, H2S 
detector etc.) X  X  

58.(  Detergent injection plunger pump for foam drilling  X  X  
59.(  Submersible pump complete with stand for drilling 

returns (water) re-circulation. 
X  X  

60.(  Any other services or supplies necessary to complete the 
drilling programme, duly authorized by TGDC.  X  X 
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26! SCHEDULE A- SUMMARY OF PRICES (FOR DRILLI!G OF 3 GEOTHERMAL SLIM WELLS)   
Currency: All price to be quoted should be in US Dollar. 

 
    ITEM U!IT OF 

MEASURE 
(A) 

U!IT 
COST 

(B) 
MEASUR

ED 
QUA!TI

TY 

(C)      
QUA!TITY 

FOR 3 
WELLS 

(D) 
TOTAL COST 

EXCLUSIVE OF 
TAXES, DUTIES 

A!D LEVIES 
[(A) x (B)]  

(E) 
TOTALS FOR 

LOCAL TAXES, 
DUTIES A!D 

LEVIES 

(F) 
TOTAL COST 

I!CLUSIVE OF 
TAXES, DUTIES 

A!D LEVIES 
[(C) + (D)] 

1. Mobilization and demobilization of 
Contractor’s rig personnel to and from 
base and/or place of residence and while 
undertaking drilling operations. 

lumpsum  

 

   

  
2. Drilling costs     0 0 0 
     a. Working rate with crew. day rate       
  b. Standby with Crew days       
     c. Aerated drilling fluid operating rate Meter       
     d. Aerated drilling fluid stand-by rate Hours       
3.  Cementing Services for three (3) 
wells (Bidder to provide breakdown) Well  

 
    

4.Fishing Services Hours       

5. Training Services Lumpsum       

6.Insurance for Contractors Personnel lumpsum       

7.Rig demobilization lumpsum       
GRA!D TOTAL        
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 ITEM  REQUIREME!T  

RIG 
DOW!   

1.( The Contractor should show Proof of experience in rig down.  He should give a 
brief description of the sequence of rig down and the necessary precautions.  
2.( The Contractor should demonstrate knowledge of rig equipment and priority 
loading.  
  

RIG UP  1.( The Contractor should show Proof of experience in rig up.  He should give a brief 
description of the sequence of rig up and the necessary precautions.  
The Contractor should demonstrate knowledge of rig equipment and priority 
unloading.  

EQUIPME!T 
REQUIREME!T  

The Contractor should show Proof of ownership of the following rig move equipment: -  
1.( At least 2 No. x 10-ton Cranes in good mechanical and working condition   
2.( At least 4 No. 6x4 prime movers in good mechanical and working condition with 
at least 2 high bed and 2 low bed trailers of 40 ft long.  
3.( At least 1 No. high sided trailer of 12 m long and 6x4 trailer head  
4.( Proper latching gear  
 

!ote:  The Contractor should show proof that the equipment is well serviced and 
maintained by providing all the necessary service and  
maintenance information  

ADDITIO!AL 
I!FORMATIO!  

The Contractor should provide the following: - 
1.( Attach CVs of key rig move personnel  
2.( Indicate number of days they can take to move a rig within a distance      of 20 km 
between well pads  
3.( Any other information relevant to the rig moves services.  

  
The contractor shall ensure that their equipment is safe and in good operating conditions at all times.  

  
9.5! Contractor’s Personnel, Transport and Accommodation  

  
a)( Contractor’s Personnel  

The Contractor shall provide fully qualified and experienced Personnel to carry out the rig 
move Services. As part of their tender, the tenderer shall provide C.V’s of key rig personnel.  
  

b)( Medical Care   
 The Contractor shall be liable for all medical expenses of their personnel.    
  
 

c)( Transport and Accommodation  
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 TGDC shall be responsible for the transportation and accommodation of contractor’s drilling 
crew members that are specified as key personnel in the project.   

  
9.6! Standard of Performance   
 
The Contractor shall perform the Service and carry out their obligation with due diligence. TGDC 
shall provide the Contractor with a flat rig pad and access roads. Moreover, TGDC personnel will 
work together with the Contractor during the rig down, rig move and rig up exercises using some 
minimum TGDC equipment as directed during specific rig moves.  
    
10( WELL DRILLI!G 

 
10.1! Conductor pipe installation 

On top of the cellar, a 13 3/8” conductor casing will be set at the appropriate height for the 
wellhead and 13 5/8’’ M API flange shall be welded. The contractor will be required to install the 
rotating head to close around the drill rods that will divert the returning drilling fluid or dust to 
the flow line. The flow line will have butterfly valve for rapid closing in the remote chance of a 
kick from gas. The wellhead will have a valve to measure wellhead pressure and a 2” valve is 
installed on the wellhead as a “kill line” for eventual well control purposes. An auxiliary pump 
will always be connected to the kill line valve to allow pumping on the well to always keep it full 
during drilling for well control. During drilling with total loss of circulation, water shall be 
continuously pumped down the annulus via the kill line. 

10.2! Section 1. Surface casing to 100 m 
•( Drill ahead with a 12 1/4” tricone drill bit, using spud mud, maintaining the desired well 
verticality. The bottom hole assembly (BHA) is: 

TABLE 4: BHA for drilling 12 1/4” section 

12 !" drill bit thread 6 5/8” Reg. 

12 !" bit stabilizer box-box thread 6 5/8” Reg. with one-way valve by bit 

2 x 8" collar 6m, pin-box thread 6 5/8” 

12 !" stabilizer pin-box thread 6 5/8” 

8 x 8"collar 6m, pin-box thread 6 5/8” 

1 x x-over pin-box 6 5/8” Reg. to NC46 

6 x 6 1/2" collar 6m, pin-box thread NC46 

 1 x cross-over to 3 "" drill pipe 

 

•( If significant losses are encountered, then switch to water with periodic mud sweeps as 
required or seal the loss by placing cement plugs if directed by the OE.  Minor losses shall be 
treated with loss of circulation material (LCM). In case of slow progress or large fluid losses 
consider switching over to with a 12" DTH air hammer.  
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SCHEDULE B 
 

(Contractor’s Personnel Requirements) 
 
 

Crew - Shifts   
A 
(day) 

B 
(night) 

C 
(day) 

D 
(night)  

Drilling supervisor  2 1   1  Dayshift + on call at night 
Mechanic 2 1  1 Dayshift + on call at night 
Mud logging expert 2 1  1  
Driller 4 1 1 1 1  
Assistant driller 4 1 1 1 1  
Roughneck 6 3 3 3 3  
Cementing Specialist 1  On call when cementing required 
Safety Officer 1 1    1    1 
Total crew  22          

 

* Six (6) Roughnecks will be provided by TGDC to make total of 12. 

 
B.1   REQUIRED CREW DESCRIPTIO! 

B.1.1 DRILLI!G SUPERVISOR 

QUALIFICATIO!S/REQUIREME!TS 

o! Holder of Bachelor degree or Advanced Diploma in Mechanics/Electro mechanics. 
o! Safety, communication & supervisory skills and experience.  
o! Proficient in computers, confident with Microsoft office: Word, Excel, Access, Power point etc.  
o! Experience with coring and air-hammer drilling shall be an added advantage. 
o! Fluent in the English and Swahili language.  
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Onsite management of drilling operations 
o! Health & Safety guidance to the rig crew 
o! Maintaining records of all operations at the rig site 
o! Follow up with maintenance for servicing of the rig 
o! Keeps inventory of all tools & Equipment at the rig 
o! Assist the driller to drill 
o! Treat all team members with respect, fairness and professionalism 
o! Reports to the drilling engineer 
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B.1.2 MUD LOGGI!G EXPERT 

QUALIFICATIO!S/REQUIREME!TS 

o! Minimum qualification for the Onsite Geological Expert is a university degree in geology  
o! At least 4 years of experience in borehole geology. 

 
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Analysing the drill cuttings and/or cores. 
•! determine the formations intersected (identify lithological units) 
•! Evaluate formation alteration, to estimate rock temperatures, fluid pressures and stability 

of the formations. 
•! Identify feed points and their relation to geology 

o! On site geological consulting and hands-on training of TGDC borehole geologist. 
o! Drilling data collection (penetration rates, pump rate and pressure, circulation losses,  
          temperature of drilling mud, etc). 
o! Temperature measurements during the first two stages of the drilling using small temperature 
          memory tool, such as HOBO. 
o! Write daily reports, containing an overview of drilling activities and formations penetrated the 
          last 24 hours, the drilling data and preliminary results. 
o! Collect in a general (final) report, information on the progress of the drilling of the well and the 
          geological and geothermal data collected during the drilling with preliminary interpretation of 
          the data. 
o! Responsible for fluids used during well control. 
 

 
B.1.3 DRILLER  

QUALIFICATIO!S/REQUIREME!TS 

o! Minimum of 5 years of experience on drilling rigs. Thereof, minimum 3 years as a Driller.  
o! Safety, communication & supervisory skills, and experience.  
o! Experience in slim well drilling is an added advantage 
o! Experience in coring 
o! Proficient in computers, confident with Microsoft office: Word, Excel, Access, Power point 
          etc.  
o! Must have a valid Well Control Supervisor level certificate. 
o! Top drive experience. Experience with coring and air-hammer drilling. 
o! Fluent in the English language.  
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JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Receive instructions, in accordance with the drilling program, for drilling parameters (weight on 
          bit, rotary table rpm, pressures, and pump outputs) as well as other work procedures (type and 
          expected life of bit, mud characteristics, well control etc.) and ensure their correct application. 
          Whenever deemed necessary, within the specified limits, change the drilling parameters to 
          improve the drilling progress, in co-operation with the drilling supervisor. 
 
o! Receive handover for the previous shift and verify the status of operations and equipment before  
          beginning of shift. 
 
o! Check and set up the equipment necessary for the assigned shift, i.e., drill pipes and another tubular 
          material, x-over, etc. 
 
o! Operate the rig during drilling activities. 
 
o! Assist rig down/rig up operations by coordinating and controlling. 

 
o! Prepare daily reports on drilling progress, drilling parameters, drilling incidents, decision 
          making, equipment used, material used and cost. Format to be decided but may be like RimDrill. 
 
o! Ensure that all reporting routines are followed, and that all equipment related paperwork are 
          carried out within area of responsibility. 
 
o! Ensure that all orders and instructions received verbally or in writing are fully understood and 
          adhered to. 
 
o! Be safety conscious in all work and use personal protective equipment. 
 
o! Responsible for safe working conditions on the rig always. 
 
o! Ensure usage of crew’s personal protective equipment. 
 
o! Be familiar with all relevant work and safety procedures issued by Company and Operator. 
 
o! Apply and ensure the correct application of safety standards and regulations and take part in 
          emergency drills and safety meetings. 
 
o! Issue Safe Job Analysis before start-up of non-routine operation or job and ensure completion 
          of risk assessments where required. 
 
o! Instruct all personnel assigned to assist the driller of their duties and responsibilities and of any 
         special safety precaution to be taken prior to start-up of any work. 
 
o! Carry out BOP and safety drill etc. in accordance with regulations laid down by Government 
          Authorities or Operating Company. 
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o! Report all accidents, near-miss accidents, and non-conformance through the proper channels. 
 
o! Ensure that good housekeeping is maintained on the drill floor. 
 
B.1.4 ASSISTA!T DRILLER  

QUALIFICATIO!S/REQUIREME!TS 

o! 3 years of experience on drilling rigs at minimum.  
o! Safety, communication & supervisory skills.  
o! Proficient in computers, confident with Microsoft office: Word, Excel, Access, Power point etc.  
o! Experience in slim well drilling is an added advantage 
o! Experience in coring. 
o! Top drive experience. Experience with coring and air-hammer drilling. 
o! Fluent in the English language.  
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Receive instructions for drilling parameters. 
o! Receive handover for the previous shift and verify the status of operations and equipment before  
           beginning of shift. 
 
o! Check and set up the equipment necessary for the assigned shift, i.e., drill pipes and other tubular  
            material, x-over, etc. 
 
o! Operate the rig during drilling activities.  
 
o! Assist rig down/rig up operations by coordinating and controlling. 
 
o! Assist Driller and assure that reporting routines are followed, and that all equipment related 
          paperwork is carried out within area of responsibility. 
 
o! Ensure that all orders and instructions received verbally or in writing are fully understood and 
          adhered to. 
o! Be safety conscious in all work and use personal protective equipment. 
 
o! Responsible for safe working conditions on the rig always. 
 
o! Assist Driller to ensure that crew uses personal protective equipment. 

 
o! Be familiar with all relevant work and safety procedures issued by Company and Operator. 
 
o! Take part in emergency drills and safety meetings. 
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o! Issue Safe Job Analysis before start-up of non-routine operation or job and ensure completion 
          of risk assessments where required. 
 
o! Instruct all personnel assigned to assist the assistant driller of their duties and responsibilities 
          and of any special safety precaution to be taken prior to start-up of any work. 
 
o! Report all accidents, near-miss accidents, and non-conformance through proper channels. 
 
o! Ensure that good housekeeping is maintained on the drill floor. 
 

B.1.5 DRILLI!G RIG MECHA!IC 

   QUALIFICATIO!S/REQUIREME!TS 

o! 4 years at minimum of experience on a drilling rig.  
o! Holding a degree/diploma in Mechanics.  
o! Safety, communication & supervisory skills.  
o! Proficient in working with computers.  
o! Top drive experience. Experience in maintenance of coring and air-hammer equipment.  
o! Fluent in English speaking language.  

 
 

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Shall perform preventive, routine, and non-routine maintenance and for the repair of engines, 
          pumps, compressors and drilling related equipment of the rig.  
o! Ensure that all reporting routines are followed, and that all equipment related paperwork are 
         carried out within the area of responsibility, such as maintenance records, updating of service 
         and instruction manuals, instructing procedures, etc. Be familiar with maintenance systems on 
         rigs. 
o! Keep the stock of spare parts and consumables at the appropriate level. By verifying the stock 
         levels and reporting to superiors the deficiencies taking in consideration future maintenance 
         requirements and delivery time. 
 
o! Supervise the disassembly, loading, unloading and assembly of the drilling equipment during 
          rig moves.  
o! Be familiar with all classification society and authorities’ rules and regulations applicable to 
          area of responsibility. 
o! Be safety conscious in all work and use personal protective equipment. 
o! Be familiar with all applicable work and safety procedures. 
o! Ensure that before any maintenance activity is started, precautions have been taken and the 
         “work permit” has been signed. 
o! Promptly report all accidents, near-miss accidents, non-conformances, and safety hazards to 
          superior. 
o! Participate in safety meetings and safety drills held. 
o! Ensure good housekeeping in the working areas. 
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B.1.6 ROUGH!ECK  

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Receive instructions from Driller and Assistant Driller. 
o! Receive handover for the previous shift and verify the status of operations and equipment 
         before beginning of shift. 
o! Assist in setting up the equipment necessary for the assigned shift, i.e., drill pipes and other  
         tubular material, x-over, etc. 
o! Assist with rig down/rig up operations. 
o! Ensure that all orders and instructions received verbally or in writing are fully understood and 
         adhered to. 
o! Be safety conscious in all work and use personal protective equipment. 
o! Responsible for safe working conditions on the rig always. 
o! Be familiar with all relevant work and safety procedures issued by Company and Operator. 
o! Take part in emergency drills and safety meetings. 
o! Report all accidents, near-miss accidents, and non-conformance through the proper channels. 
o! Ensure that good housekeeping is maintained on the drill floor. 
 

QUALIFICATIO!S/REQUIREME!TS 

o! 2 years of experience on drilling rigs or from related industry at minimum  
o! A degree/diploma within a technical field. Such as car mechanic, electrician, joiner  
o! Safety and communication skills.  
o! Capable in the English language. 
 

 
B.1.7 SAFETY OFFICER  

JOB DESCRIPTIO!/RESPO!SIBILITIES 

o! Plan and implement OHS policies and programs 
o! Conducting risk assessment in drilling environment and enforcing preventative measures 
o! Conduct inductions for all employees involved in the drilling rig as well as visitors 
o! Identify Advise and lead employees on various safety-related topics 
o! Prepare educational seminars and webinars on a regular basis 
o! Advising and instructing on various safety-related topics (noise levels, use of machinery etc.) 
o! Process bottlenecks and offer timely solutions 
o! Check if all the employees are acting in adherence with rules and regulations 
o! Prepare and present reports on accidents and violations and determine causes 

 

QUALIFICATIO!S/REQUIREME!TS 

o! Holder of bachelor’s degree in Environment Management, environmental engineering, public           
health or any other related fields 
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o! Minimum of 5 years as a safety officer. At least 2 years should be in geothermal industry or in 
oil and gas industry 

o! Excellent knowledge of safety legislations and procedures in geothermal environment 
o! Excellent knowledge of potentially hazardous materials or practices 
o! Familiarity with conducting data analysis and reporting statistics 
o! Proficient in MS Office 
o! Working knowledge of safety management information system
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TECH!ICAL DATA FOR KMD30/3000 RIG 

ITEM DESCRIPTIO! SPECIFICATIO! 
1 RIG CKECK LIST 
1.1 RIG IDENTIFICATION KMD30/3000 Multi-Purpose Water Well & Core Drilling Rig 
 COUNTRY OF 

MANUFACTURER 
P.R.C. 

 TRAVEL WAY Pedrail mode 
 DRILLI!G DEPTHS 
 BQ!!55.5mm" 3000m 
 NQ!!71mm" 2600m 
 HQ!!89mm" 2200m 
 PQ!!114mm" 1500m 
   
1.1.1 CAPACITY FOR HA!DLI!G DRILL PIPE OR CASI!G RATI!G 
 RIG HOOK-LOAD CAPACITY, 

FOR DRILL STRINGS 
30t 

 RIG HOOK-LOAD CAPACITY, 
RUNNING CASING 

30t 

   
1.1.2 MAST 
 NOMINAL CAPACITY 60t 
 HEIGTH 12.4m 
 WORK ANGLE 90° 
 FEED STROKE 7.5m 
 MAST RAISING Hydraulic 
   
1.1.3 TOP DRIVE 

 TOP DRIVE 1  
 ROTATION 0 – 70 rpm 
 MAXIMUM TORQUE 8000Nm / 5900Ft lbl 
 TOP DRIVE 2  
 ROTATION 0 – 1200 rpm 
 MAXIMUM TORQUE 600Nm / 440Ft lbl 
 WIRELINE WINCH Wireline winch with depth counter (wireline length) 2500m 

Wireline diameter 6mm 
Wireline speed 1-350 m/min 

   
1.1.4 WORKI!G PLATFORM 
 CLEAR HEIGHT 1m 
   
1.1.5 HHYDRAULIC TO!G 
 FOR HIGER GEAR 3600Nm / 2700ft.lb 
 FOR LOWER GEAR 34000Mn / 25,000ft.lb 
   
1.1.6 FLOOR LE!GTH  
 HEIGHT ABOVE GROUND 1m 
 YEAR OF MANUFACTURE 2021 
   
1.1.7 ELECTRICAL POWER U!ITS 
 GE!ERATORS  
 QUANTITY 1 
 MANUFACTURER Shandong Kerui Petroleum & Gas Equipment Co., Ltd 
 YEAR OF MANUFACTURE 2021 
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 MAX. CONTINUOUS OUTPUT 
kW 

Output rating: 200 

 ENGINE MODEL Cummins 6LTAA8.9-G2 
 ALTER!ATOR  
 MODEL:  Stamford, UCDI 274K 
 POWER(KVA/KW):  250/200 
 RATED SPEED:  1500 rpm 
 EXCITING MODE:  Brushless, self-exciting 
   
1.1.8 PUMPI!G EQUIPME!T 
 ZTF240 MUD PUMP  
 ENGINE MODE Cummins 6CTA8.3-C240-11 
 POWER: 240hp 
 TRANSMISSION BOX:  6DS180T 
 TYPE:  six cylinders 
 DISCHARGE CAPACITY:  8.3L 
 BRAND:  Binzuan 
 MODEL:  ZTF240 
   
 SUMP PUMP 2 x Sump pump for tank or mud pit, 4 m lift. 15 L/s electrical driven. 
   
1.1.9 MUD TA!KS A!D MUD CLEA!I!G EQUIPME!T 
 10M" DRILLING WATER TANK Drilling water tank, incoming from water source. Inflatable. 10 m3. (2 

items). 
 WATER TANK Open top water tank with drain / clean-out valve. Volume capacity 4 

m3 (2 items). 
 HOPPER TANK Hopper tank (mud mixing) with oversized agitator for cement batch 

mixing. 
Hooklift (DIN 39722) skid mounted together with pumps and piping. 
4m3 

 MUD SUCTION TANK Mud suction tank with oversized agitator for cement batch mixing. 
Hooklift skid (DIN 39722) mounted together with pumps and piping. 
4m3 

 SHALE SHAKER Shale shaker (Power#1.72*2 vibration#>6.5G handling capacity#
120m"/h) and desilter cyclones mounted on a hooklift skid (DIN 
39722) together with transfer pumps and piping. Volume capacity 1 
m3 

 DESILTER 
 SHAKER TANK 

 MUD MIXING HOPPER Centrifugal pump:4#3#13; 
Motor power:20hp 
Discharge capacity:18m 3 /h; 
Working pressure:0.25~0.45MPa; 
Inlet diameter:4"; 
Outlet diameter:3"; 
Including hopper 
Mixing speed; $80kg/min 

 MUD TRANSFER PUMPS Mud transfer pumps -1 
Centrifugal pump:4#3#13; 
Motor power:30hp 
Working pressure:0.25~0.45MPa; 
Mud transfer pumps -2 
Macro axis Submerged Pump 
Motor power:4kW 

1.2.0 CEME!TI!G EQUIPME!T 
 CEMENT JET MIXER Cement jet-mixer to make cement slurry before batch mixing in the 

mud 
tanks. Cutting board for bagged cement. Flow capacity 5 L/s 
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 DOUBLE PLUG CEMENTING 
HEAD 2M 

Double plug cementing head 2 M for 9 5/8" BTC casing, including 
valves 

 DOUBLE PLUG CEMENTING 
HEAD 2M 

Double plug cementing head 2 M for 7" BTC casing, including valves 

 DOUBLE PLUG CEMENTING 
HEAD 2M 

Double plug cementing head 2 M for 4 1/2" BTC casing, including 
valves 

 SIMPLE CEMENTING HEAD Simple cementing head for DTH drill pipes 114 mm API 3 %" Reg. 
including valves 

 SIMPLE CEMENTING HEAD Simple cementing head for coring rods HRQ (with RQ threads), 
including 
valves 

 SIMPLE CEMENTING HEAD Simple cementing head for coring rods NRQ (with RQ threads), 
including 
valves 

   
1.2.1 DRILL PIPES   
 DTH DRILL PIPES DTH drill pipes. Diameter 114 mm (4 %") Length 6 

m, tool joint API 3 %" Reg. 
Wall thickness 6,3 mm, spanner/wrench flats. 

900m 

 HRQ CORING RODS HRQ coring rods (3m long). Rod min torque rating 
3000 Nm (2200 ft.lb) 

2200m 

 NRQ CORING RODS NRQ coring rods (3m long). Rod min torque rating 
3500 Nm (2600 ft.lb) 

2600m 

    
1.2.2 BOTTOM HOLE ASSEMBLY (BHA) 
 12 & “BIT STABILIZER 12 & “bit stabilizer, box-box thread 6 5/8“REG with 

one-way valve by bit 
2pcs 

 8“COLLAR 8“collar 6m, pin-box thread 6 5/8“ 10pcs 
 12 & “STABILIZER 12 & “stabilizer pin-box thread 6 5/8“ 2pcs 
 X-OVER PIN-BOX 6 5/8“(PIN) 

REG. TO 
NC46 (BOX) 

X-over pin-box 6 5/8“(pin) Reg to NC46 (box) 2pcs 

 8 % “BIT STABILIZER 8 % “bit stabilizer box-box thread 4 % “REG Í NC46 
with one-way valve by bit 

2pcs 

 8 % “STABILIZER 8 % “stabilizer pin-box thread NC46 2pcs 
 6 1/8“BIT STABILIZER 6 1/8“bit stabilizer box-box thread 3 % “REG í NC31 

(2 7/8“IF) with one-way valve by bit 
2pcs 

 4 % “COLLAR 4 % “collar 6m, pin-box thread NC31 (2 7/8“IF) 2pcs 
 6 1/8“STABILIZER 6 1/8“stabilizer pin-box thread NC31 (2 7/8“IF) 18pcs 
 X-OVER TO 3 % “(76MM) DRILL 

PIPE 
X-over to 3 % “(76mm) drill pipe 2pcs 

    
1.2.3 CORE BARRELS 
 HQ CORE BARRELS ASSEMBLY Wireline core barrels for HRQ coring 2pcs 
 NQ CORE BARRELS ASSEMBLY Wireline core barrels NRQ coring 2pcs 
 HQ AND NQ CORE BARREL 

SPARE PART KIT. 
HQ and NQ core Barrel Spare part kit. 2pcs 

 HQ AND NQ OVERSHOT EASY 
LOCK FOR RETRIEVING 
WIRELINE BARREL 

HQ and NQ overshot Easy lock for retrieving wireline 
barrel 

2pcs 

    
1.2.4 DTH AIR HAMMERS 
 AIR HAMMER FOR DRILLING 

WITH 8 1/4" 
AND 12" BITS 

80 type air hammers for drilling with 7.8" to 12" bits, 
Using 8 1/4" and 12" bits 

2pcs 

 AIR HAMMER FOR DRILLING 
WITH A 6" BIT 

50 air hammers for drilling with 5 1/4" - 6" bits, Using 
6" bit 

2pcs 
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 SURFACTANT PUMP (DILUTED 
DRILLING 
SOAP) WITH TANK 

Surfactant pump (diluted drilling soap) with a pump 
tank, skid mounted. Flow 0.2-0.5 L/s. pressure 40 bar. 

1pcs 

 OIL LUBRICATOR Lubricator for DTH air hammer, with oil tank, skid 
mounted. Adjustable oil flow 0.5-3 L/h, pressure 40 
bar. 

 

    

1.2.5 FUR!ISHED CO!TAI!ERS, POWER, GE!ERATOR A!D LIGHTS 
 CANTEEN ROOM Max size:6055*2435*2325 

2.The canteen is fitted with a side steel door and 
windows with barriers. The Container needs to be 
insulated. On the outside is an electric 3 phase 400V, 
32A male connection. The inside has 220V sockets 
and lights with a light switch by the door. In the end of 
the container where the entrance is a kitchen interior 
with a sink where water can be connected from the 
outside and with a drain and 220V sockets. 2 dining 
tables 2m x 0.6m and 12 chairs. 
Heating ventilation and air-conditioning (HVAC) in 
container 

1pcs 

 OFFICE ROOM The office is fitted with a side steel door and windows 
with barriers. The Container needs to be insulated. A 
stainless-steel sink with faucets and a drain is required 
for washing of cutting samples. Worktables for two 
persons and shelves. On the outside is an electric 3 
phase 400V, 32A male connection. The inside has 
220V sockets (10 sockets for PC and chargers) 
and lights with a light switch by the door. Heating 
ventilation and air-conditioning (HVAC) in 
container.1$Powerful laptop Computers with 
Docking Station Two (2) Sets2$Laser Jet color 
Printer with Scanner and 
Copier one (1) piece with the following 
specifications3$Wireless Internet 
Modem one (1) Set4$Office Chairs with wheels 
6pcs5$Fixed Wooden Tables 
With Drawers 3pcs6$Steel cabinets#2pcs7$LCD 
Screens with wall 
brackets:4pcs8$Note pads 2pcs9$ Max 
size:6055*2435*2325 

1pcs 

 WORKSHOP ROOM The workshop is fitted with a side steel door and 
windows with barriers.  
The original container door will stay as it is. The 
Container needs to be insulated. 
On the outside is an electric 3 phase 400V, 63A male 
connection.  
The inside has 220V sockets and lights with a light 
switch by the door. The work bench is made of steel 
and has a 10 mm thick steel plate on top with shelves 
under the plate for storage 4x 220v sockets and 16A, 
32A 3 phase sockets be fitted over the workbench. In 
the other end is a storage area with shelf’s 2mx 2.5m. 
Shelf’s will be around the area except where the 
entrance is. 
Heating ventilation and air-conditioning (HVAC) in 
container. 

1pcs 
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Max size:6055*2435*2325 
 CHANGING ROOM AND 

SANITARY 
FACILITIES (WC) ROOM 

The changing room and sanitary facilities are two 
separate rooms and each 
room needs to be fitted with a steel door and windows 
with barriers. The Container needs to be insulated. On 
the outside is an electric 3 phase 400V, 
32A male connection. The inside has 220V sockets 
and lights with a light 
switch by the door 2m are fitted with a sanitary tank 
fitted with a toilet. On the 
outside needs to be a 3” suction hatch for suction. The 
Changing room is 
total 4m. The inside has 220V sockets and lights with 
a light switch by the 
door. The locker room needs to have 15-20 lookers 
Heating ventilation and 
air-conditioning (HVAC) in locker room 

1pcs 

 WELL SITE EX-PROOF CIRCUIT 
AND 
LIGHTING 

According to API standard (RP 505). 
Rated voltage: 400/230V (3 phase four-wire system); 
Rated frequency: 50HZ; 
Explosive-proof grade: available to use d!BT4 area; 
Complete earthing system 
All connectors and cable, lamps are made in China 

1 set 

 LIGHT TOWERS Light towers LED modules 4 x 230 W 4pcs 
 DUSTBIN Containers to store sorted waste, 3 m. Containers to 

store sorted waste, 3 
m. Hook lift (DIN 39722). 

3pcs 

1.2.6 ACCESSORIES   
 3M" DIESEL FUEL TANK Diesel fuel tank, double walled, 3 m3 (steel) with level 

indicator, 10 m filling 
hose. 

1pcs 

 DRILL STRING AND CASING 
HANDLING 
TOOLS, TONGS, SLIPS, 
ELEVATORS 

Drill string and casing handling tools, tongs, slips, 
elevators 

1pcs 

  Elevator link 1pcs 
  Raiser 1pcs 
  Cross over 2pcs 
  Safety clamp 1pcs 
  Pad fork 2pcs 
  Manual pipe tong 3pcs 
  Water swivel 2pcs 
  Tool holder for HQ/NQ 1pcs 
  Reducing joint 2ea 
 HIGH-PRESSURE HOSES All high-pressure hoses for connecting drill rig 

equipment with quick connections and hammer union 
on mud lines, kill lines and cement hoses. 

1set 

 RIG INSTRUMENTATION 
SYSTEM/DATA 
LOGGING SYSTEM 

The rig has all requirements of Rig instrumentation 
system/Data logging system. 

1set 

 GAS MONITORING SYSTEM Gas alarms on rig floor, shale shaker and mud tank. 
1$Central monitoring station#1set 
2$Portable sensors #10pcs ATEX Certificated 
The minimum monitoring on site is H2S, CO, CO2 
and O2 
Portable monitoring sensors will be able to monitor 
H2S, CO, CO2 and O2 

3pcs 
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The monitoring system will be able to communicate 
wireless with the portable sensors. 
The range of wireless communication:0-100m 

 PERSONAL SAFETY 
EQUIPMENT 

The drilling service contractor shall be responsible to 
provide all relevant PPEs to her staff 

 

 FIRE EXTINGUISHER   
 EYE WASH STATION   
 FIRST AID KIT   
1.2.7 SPECIAL TOOLS Special tools for maintenance, pulling pump liners and 

valves etc. Included in the device's random tools. 
1pcs 

1.2.8 WORKSHOP TOOLS FOR 
MAI!TE!A!CE 

Assortment of workshop tools shall be available with 
the rig 

Sets 

    
1.2.9 OPERATI!G SPARES FOR 

O!E YEAR OF 
OPERATIO! 

Assortment of recommended operating spare parts 
shall be available with the rig 

Sets 

    
1.3.0 FISHI!G TOOLS   
 4 1/2"OVERSHOT Overshot with spiral grapples for 114 mm DTH drill 

pipes, outside flush 
1ea 

 4 1/2", 6 1/2" AND 8 " DRILL 
COLLARS 
OVERSHOT 

Overshot with spiral grapples for 4 1/2", 6 1/2" and 8 " 
drill collars 

1ea 

 TAPER TAP FISHING SPEAR Taper tap fishing spear for HQ drill rods (ID 77.8 mm) 1ea 
 TAPER TAP FISHING SPEAR Taper tap fishing spear for NQ drill rods (ID 60.3 mm) 1ea 
 WHIPSTOCK Whipstock for sidetracking HQ drill rods 1ea 
 FISHING MAGNET Fishing magnet 6" with 3 1/2" Reg. pin 1ea 
 MILLING TOOL Milling tool 6" with 3 1/2" Reg. pin 1ea 
   
1.3.1 SCREW AIR COMPRESSORS  
 DIESEL POWER  
 MODE:  Yuchai, YC6K560-KT31 
 POWER: 412kW 
 TYPE:  six cylinders 
 DISCHARGE CAPACITY: 13L 
   
1.3.2 COMPRESSOR:  
 MODEL:  Liugong, CSH1300A-V25/34DB 
 EXHAUST PRESSURE:  21-35bar 
 FLOW:  36-32m"/min 
   
1.3.3 RIG SUPPORTI!G VEHICLES  
 TRACK CARRIER Rubber track Carrier, carrying load 11 ton, with hooklift (DIN 39722) 

for loading containers (diesel). The Hooklift crane mounted on the 
back has the standard DIN 39722. For carrying different heavy 
equipment from one road category to another of moving them 
between well pads 

  Hook lift load carrying platforms (flatrack). 6 m 
 TELESCOPIC FORKLIFT TRUCK Telescopic forklift truck. 4 x 4. 6 t lifting capacity (diesel) 
   
1.3.4 HOISTI!G EQUIPME!T  
 HYDRAULIC CRANE MOUNTED 

ON TOP OF MAST. 
Rated for 3t, reach to 
1.5 m, wireless controls 

   
1.3.5 BLOW OUT PREVE!TER 

(BOP) 
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 STACK 1:  
 

Rotating head API 13 5/8" 
x 3M, with API 6B 7 1/16" x 3M 
flanged outlet for flow line. Seal for 
drill pipes OD 3 %” and 4 %” 

 STACK 2: Drilling Spool 11" x 3M 
(Height 0.5 m) with two ANSI 2" x 
900 flanged outlets, Annular 
Preventer 11" x 3M, x-over spool 
11" x 3M to 13 5/8" x 3M (height 
0.35 m), Rotating head (from stack 
1). Seal for drill pipes OD 3 %” and 
4 %”. 

 STACK 3:  
 

Drilling Spool 7 1/16" x 3M 
with two ANSI 2" x 900 flanged 
outlets, Double ram 7 1/16" x 3M, 
Annular Preventer 7 1/16" x 3M and 
Rotating head API 7 1/16" x 3M, 
with high temperature rubbers. The 
pipe ram gate segments (one for 
each DP size) and all sealing 
rubbers are for drill pipe diameters 4 
%” (114 mm), 3 %” (88.9 mm) and 2 '” (69.9 mm). The BOP rubbers 
shall be rated for high temperature 
(to tolerate 150-160°C). 

 REMOTE OPERATION DEVICE Accumulator for Blow Out Preventers (BOP) with 3” outlets. For 
remote operation and at the accumulator. 

 VALVE All metal ANSI 2" x 900 gate valves for kill and choke lines, 
geothermal trim 

 WIRELINE BOP Wireline BOP (6 mm) for HRQ and NRQ coring rods. 
 LUBRICATOR "Lubricator", 5 m long pipe and a seal on top for wireline, with 

threads for coring rods HRQ and NRQ 
 "KELLY COCK" VALVE "Kelly cock" valve, threaded API 2 7/8" IF 
 FLANGE API 6B 7 1/16" X 3M Flange API 6B 7 1/16" x 3M, with 180 mm bore size 
 
 
 
The drilling rig drawing id attached for as drawing XDL-3000.01.02 KMD30-3000 Multi-Purpose 
Water Well and Core Drilling Rig-final 
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SCHEDULE D 
 

KEY DURATIO!S 
 

ITE
M 

DESCRIPTIO! KEY DURATIO! 
FOR THREE 
WELLS (DAYS) 

D1 Mobilization of drilling personnel from signing of Drilling Services Contract 
for Ngozi Geothermal Prospect ready to commence drilling of first well. 14 

D2 Estimated duration to drill three 1500 m Geothermal slim well, set casing 
and carry out well head installation: - 

180 

D3 At completion of well drilling, rig down, ready to move to next well, rig –up, 
ready to commence drilling 
-Location to Location 

 
 

12 
 TOTAL DURATIO! 

206 
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APPE!DIX 1: !GOZI GEOTHERMAL PROSPECT EXPECTED SLIM WELLS 
RECORDS 

 
Well No.  NB1 NZB3 NB5 

Area NGOZI NGOZI NGOZI 

Field GEOTHERMAL 
PROSPECT 

GEOTHERMAL 
PROSPECT 

GEOTHERMAL 
PROSPECT 

Location ARC1960 UTM E; 559007.367 E; 562262.695 E; 555121.333 

 N; 9007816.538 N; 9002639.24 N; 9005213.887 

Elevation 2322 m.a.s.l 2043 m.a.s.l 2088 m.a.s.l 

Depth to be Drilled  1200m 1200m 1500m 

Spud in date 4th December, 2022 1st September,2022 07th February, 2023 

Completion Date 03rd February, 2023 30th November,2022 06th April, 2023 

Total Drilling Period (Days) 60 60 60 

EXPECTED DRILLED DEPTHS 
9(" OD Surface hole casing 
depth 

100 m. 100 m. 100 m. 

7" OD Intermediate hole 
casing shoe depth 

200 m. 200 m. 200 m. 

4 %" OD Production casing 
shoe depth 

400 m 400 m 400 m 

HQ OD main hole perforated 
liners 

400 m 800 m 800 m 

Drilled Depth (m) 1200m 1200m 1500m 
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APPE!DIX 2. !GOZI DRILLI!G SITE MAP 
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