HALLIBURTON

ARRAY COMPENSATED
TRUE RESISTIVITY

T COMPANY BLACK HILLS EXPLORATION & PRODUCTION
5 8
<
T - WELL HOMER DEEP UNIT 9-41BH
480 E & g
== Z 1] -
IG5 5 2 ©  |FIELD/BLOCK SOUTH SHALE RIDGE
xe22 T B O
e} %)
<5 Q wa I & COUNTY GARFIELD STATE CO
nxao _m
L N
€ © APINo.  05-045-21934-00 Other Services:
o © . DSNT/ SDLT
T Location  NENE SEC9 TNS8S RNG98W
LAT: 39.37967
v LONG: -108.32329
Q
z S
Z 8 £
a _ a z =
2 T @ 3 g
8 = & 8 5 |sect. NA Twp.  N/A Rge. NIA
Permanent Datum GL Elev. 5482.0 ft Elev.: K.B. 5507.0 ft
Log measured from KB 25.0 ft above perm. Datum D.F. 5507.0 ft
Drilling measured from KB G.L. 5482.0 ft
Date 05-Jul-14
Run No. ONE
Depth - Driller 6550.00 ft
Depth - Logger 6547.0 ft
Bottom - Logged Interval 6544.0 ft
Top - Logged Interval 1130.0 ft
Casing - Driller 10.750 in @ 1132.0 ft @ @
Casing - Logger 1130.0 ft
Bit Size 9.875 in @ @
Type Fluid in Hole Water Based Mud
Density Viscosity 9.3 ppg 57.00 s/qt
PH Fluid Loss 9.30 pH 7.0 cptm
Source of Sample MUD TANK
Rm @ Meas. Temperature 0.514 ohmm @ 85.20 degF @ @
Rmf @ Meas. Temperature 0.39 ohmm @ 83.00 degF @ @
Rmc @ Meas. Temperature 0.786 ohmm @ 83.20 degF @ @
Source Rmf _ Rme MEASURED MEASURED
Rm @ BHT 0.28 ohmm @ 165.0 degF @ @
Time Since Circulation 9.9 hr
Time on Bottom 05-Jul-14 21:58
Max. Rec. Temperature 165.0 degF @ 6547.0 ft @ @
Equipment Location 11170614 ROCK SPRINC
Recorded By B. NEALON
Witnessed By K. HATFIELD

Fold here

PGM Version: WL INSITE R4.2.1 (Build 5)

API Serial No.: 05-045-21934-00

Service Ticket No.: 901469706
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GENERAL GAMMA ACOUSTIC DENSITY NEUTRON
Run Depth Speed Scale Scale . Scale . Scale .
Matrix Matrix Matrix
No. From To ft/min L R L R L R L R
ONE 6544' 1130 REC 0 API 150 API
DIRECTIONAL INFORMATION
Maximum Deviation @ KOP @
Remarks:
ANNULAR HOLE VOLUME CALCUALTED FOR 7.625-INCH CASING
BOREHOLE RUGOSITY, TENSION PULLS, AND WASHOUTS MAY AFFECT LOG QUALITY AND REPEATABILITY
RIG: SST-66
CREW: D. PIEGER, T. CHASE, M. SKINNER, T. PETERSON
THANK YOU FOR USING HALLIBURTON: ROCK SPRINGS, WY 307-352-8600
HALLIBURTON DOES NOT GUARANTEE THE ACCURACY OF ANY INTERPRETATION OF THE LOG DATA, CONVERSION OF LOG DATA TO PHYSICAL ROCK
PARAMETERS OR RECOMMENDATIONS WHICH MAY BE GIVEN BY HALLIBURTON PERSONNEL OR WHICH APPEAR ON THE LOG OR IN ANY OTHER FORM. ANY
USER OF SUCH DATA, INTERPRETATIONS, CONVERSIONS, OR RECOMMENDATIONS AGREES THAT HALLIBURTON IS NOT RESPONSIBLE EXCEPT WHERE DUE
TO GROSS NEGLIGENCE OR WILLFUL MISCONDUCT, FOR ANY LOSS, DAMAGES, OR EXPENSES RESULTING FROM THE USE THEREOF.
HALLIBURTON
HALLIBURTON
PARAMETERS REPORT
Dt(efpt))th Tool Name Mnemonic Description Value Units
TOP
SHARED BS Bit Size 9.875 in
SHARED UBS Use Bit Size instead of Caliper for all applications. No
SHARED MDBS Mud Base Water
SHARED MDWT Borehole Fluid Weight 9.300 ppg
SHARED WAGT Weighting Agent Natural
SHARED BSAL Borehole salinity 0.00 ppm
SHARED FSAL Formation Salinity NaCl 0.00 ppm
SHARED KPCT Percent K in Mud by Weight? 0.00 %
SHARED RMUD Mud Resistivity 0.514 ohmm
SHARED TRM Temperature of Mud 85.2 degF
SHARED CSD Logging Interval is Cased? No
SHARED ICOD AHV Casing OD 7.625 in
SHARED ST Surface Temperature 75.0 degF
SHARED TD Total Well Depth 6550.00 ft
SHARED BHT Bottom Hole Temperature 156.0 degF
SHARED SVTM Navigation and Survey Master Tool NONE
SHARED AZTM High Res Z Accelerometer Master Tool GTET
SHARED TEMM Temperature Master Tool NONE
Rwa /
?
CrossPlot XPOK Process Crossplot? Yes
Rwa / FCHO Select Source of F Automatic
CrossPlot
RV AFAC Archie A factor 0.6200

CrossPlot




Rwa /

CrossPlot

Rwa /

CrossPlot

Rwa /

CrossPlot

Rwa /

CrossPlot

Rwa /

CrossPlot

Rwa /

CrossPlot

GTET
GTET
GTET
GTET
GTET
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT
SDLT

SDLT Pad
SDLT Pad
SDLT Pad
SDLT Pad
SDLT Pad
SDLT Pad
SDLT Pad
SDLT Pad
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde
ACRt Sonde

BOTTOM

MFAC
RMFR
TMFR
RWA
ADP

BHSM

GROK
GRSO
GEOK
TPOS
BHSM
DNOK
DEOK
NLIT
DNSO
DNTP
DPRS
SHCO
UTVD
LHWT
BHSM
CLOK
DNOK
DNOK
cB
SPVT
DTWN
DMA
DFL
BHSM
RTOK
MNSO
TCS1
TPOS
RMOP
RMIN
RMIN
THQY
MRFX
BHSM

Archie M factor

Rmf Reference

Rmf Ref Temp

Resistivity of Formation Water

Use Air Porosity to calculate CrossplotPhi

Borehole Size Source Tool

Process Gamma Ray?

Gamma Tool Standoff

Process Gamma Ray EVR?
Tool Position for Gamma Ray Tools.
Borehole Size Source Tool
Process DSN?

Process DSN EVR?

Neutron Lithology

DSN Standoff - 0.25 in (6.35 mm) Recommended
Temperature Correction Type
DSN Pressure Correction Type
View More Correction Options
Use TVD for Gradient Corrections?
Logging Horizontal Water Tank?
Borehole Size Source Tool
Process Caliper Outputs?
Process Density?

Process Density EVR?

Logging Calibration Blocks?
SDLT Pad Temperature Valid?
Disable temperature warning
Formation Density Matrix
Formation Density Fluid
Borehole Size Source Tool
Process ACRt?

Minimum Tool Standoff
Temperature Correction Source
Tool Position

Rmud Source

Minimum Resistivity for MAP
Maximum Resistivity for MAP
Threshold Quality

Fixed mud resistivity

Borehole Size Source Tool

2.1500
0.10
75.00
0.05
No

SDLT

Yes

0.000

No
Eccentered
SDLT

Yes

No
Sandstone
0.250
None
None

No

No

No

SDLT

Yes

Yes

No

No

Yes

No

2.680
1.000
SDLT

Yes

1.50

FP Lwr & FP Upr
Free Hanging
Mud Cell
0.20
200.00
0.50

2000
SDLT

ohmm
degF

ohmm

glce
glcc

ohmm
ohmm

ohmm

Data: BH_HOMER_9-41AH\0001 TRIPLE\004 05-Jul-14 21:58 Up @6553.8f

Date: 05-Jul-14 23:59:54

HALLIBURTON

Plot Time: 08-Jul-14 11:44:24

Plot Range: 1100 ft to 6552.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-004\*

Plot File: \RES\BP_2IN_ACRT

MAIN PASS 2"

100’



mailto:@6553.8f

6 Caliper 16
T T T T Tinches T T
0 Gamma API 150
i AHVT 0 AMP SHALLOW 20
ap! ohm-metre
0 SP 100
0 iy BHVT_I 0 SHALLOW 100|500 DEEP CON
millivolts ohm-metre mmho per metre
10K DHTen ol 1:600 |0 DEEP RES 100|10K Tens
pounds ohm-metre pounds
é l TIUU //-
S naAPI
-: LA \ é -
L 1) CSG

-

=N /"I\

\
1§
)

I|—
A
|

:

|
l
|
i

l :% ‘z—: — . = Tens
i T 1= o
i = ~
= S’ — B g; <
— == m 1200 f—=g —
=" | ol ) B S I b
; )3 \jrs _ - E.ZE__——% g
3 ™ > T =5
E=g8 B 1 = == :
’7_ e
E) - - _ :‘E == = |
::m,‘ ,S : — —L— .{:g
PR == _ — =
T— =N\ = ———— ] S,
> =
=
5
2

\' —— f—

g L= || 1300_| Sl il e Moy

o : —+

1 — — == —
—— ]

RAAR!

|
(&
|

+

AT
IM

T
{

|

o

Wt

=S==ias 2

Jita = g -
— = 1400 —
§ g = 3
A= 1= E
= [E= =
- ——
a _ — 7 é;—::;:z"‘ -
> { _ — = | ™ g
= {3 = =
Y= == 3
= e < =T = S
':.}e/ . f 1500 ‘Jb_ =1 1 = )
— =1 = 4 = | =




i T WA M g \<<<,,>>ii§{ & A AN T YITATN Ll
AT ARl A Gl ! VLY T:;_._f
V J |
i T T il K i
FRRER RN R 1 F |
| UM 1k [ TR CORT RS i
i il I FAr AR 0 O
Iif; il ey SR |
I (I IR I PRI AR
< N TTILR ha AR A
I TGREGER LAR MA R N AN |
iy T Ao Y N A 1 I
| | | | | _ | | | | | | | | _ | | | | | | | _
p S S _ S 2 _ _m
_
P A e i
L N VI
Va = ; m _=_w | |
'\ /TR ) T TN
g ..::1.,4.,. _> g .z..,_?..?:S . A \_% -, .*_\F\“_s__e__»_.\_%‘r ___“J__h_“,_m.a_, ‘ﬁ cn__c_._,
W AR VT s g b
3 Wi _ |




M.

=
==
=

At

L0 e M

>

Tens
et

i |

p——

=
—
—

:__% I {1 | |
_S“__
LI

4

‘.J_
<
—
ﬁ.‘
;—T_
=T
T —
=
<~
T
C—
—
e
T
<
<
P
<

-

2200
— 2300
2400
2500
2600

—
—
—

AL
v

%
%
|
—
=i
3
ﬁ:_ﬁ_>
|
-
{
|
|
)
=
— ¢
{
)
— |
!
!
!

—
—
L
-
-
arr
-_—
—
/|
—
—
——
—
—
=
_——

T | ) )
[ 1 A 1
2_’“, ; ¥ .f Lo L i PRl BREIE S LA A
r L T 1 4 r, N H o H . i I
“ _— \n ‘” ‘i sﬁSchs( 2P —Sfrar e \— s__c-_- _—» ._-r.__ { \ . .r_ __\ r -«P‘._ Jx \ \hﬁ__ W“ (..s )——m _-<C ﬁ(é -, -. - Llﬁ__..._Sr ._a— s.‘_ _G_—‘fiﬂ ! N ﬁﬁiﬁ&_ o‘\l‘! Y —ﬁ-r P R N ,c_ Y
24 U i [ T o Je




wn N A AL M u%, WA A\ (M /) i W\ ?Dz).,\; \/ M
| ( Wl VLA [l CIY
Y i WL AAA At iiset,z)\‘l.u\i l(:>\—;§>2\.\¢ms\<<<<<< - WA PN >\,\/é<<<<5\,.))>1,_\5> MM NAAANS A A A M~ LS

ns
S

Te

——

s

o E———

-
—————

A
e -

i

e

<
—
<

| 2800 _|—==

| | | | _2 _ | .
PRTIE) R | I | Y W A
W, , L1 ™ W | [ | d‘ (BT 1
ﬁ \ AN LN | ) I} s _
: ¥ \ _\ﬂ ! ,.f X f A . ‘F . x.r i g A, ; |
KU s i ALV AL Yl M AR AT W LA __
W A _e% . L (W A T | R n.._‘ L __;rm.c L “um.{_._ BRUS’ SV A N el \
| RENRSRERELL 35,00 | PRy i
1 l/ P — I N /\\/MW.\\ ~ V LV ™\ /, N
- Ly




‘L

—

—

o
r ~—
R

2?‘

—

3200

3500

Il

,1 — 3600 |

—

_——

—

—=

'

A

AN

~ I\’
\ Gamma

|

{
A, e

<= | DHllen —

)




Te
+ef

—
—_—

f—

P el

——

e

—
—_— =

g

_-‘_»--

— ———
—

—

*

\%I__—a-— —

N
“E:—_
=

e

» .E‘ E—

<

<z
=

3800
4100 |

R ol

Imar‘=;§§

=
<
—

> |

N—G

~~N—Ca

—

[3

\
‘Eiz?

\

W Nt

4200

E

DHllen—

—— e~




ANANNAAANA . )

T
| —

s N AN

——
——
|
—_—
|
=
\-'
—]
—
—
s:;
_—
—
B k>

——
—
<
<7
—

a

===

M) A

4300
4400
4600

=
4 (b

Teng

—

—
I

[

<

=
—
==
\EL
——
r——
<
>
—
g —
-
b
2>
=
—=—— 4500 _—f
e
—
=
| &
=
=
b

=

o’ A
&, ZTAa R A
N s b N AL A AT AN NV 2NN AN AP T L | s TN i U Y A L WOV RGP GRS Fant SN

P N s Tl

N

=

JSanmaAPt=

\r

®_
1 SP

)|

l,
)2




=
T

AN

<
<

Teng
B

—

AL A f \J \
VLA A AJUNAT WA STALAY T g T W é A [l A Ty
VUV VYA ke alsas RN
WA AAAAAL BATLS S >zau_£ NNeAn o A=A R AN A A 9 1‘,«4«@
I I _ I I I I I I I _ I I I I I I I I I I I
_ _ _ | _ _ _ _
A I\ At | L} .f?z\ \ > ] A
q{ | | 1y #%:&%iz‘gx?(??é _r N\ " z&(ﬂ i fwﬁ!}(%ﬁlfstm _,.__ LA /| P \%__ N T T
\ < :;< o, W VAL aiuwe
L | ANANE
! A . [N !
e R e S:.I.ymv,ﬂrwukh\)/,\;),\(:(fiJM;M\{- rpues LA T Gttt (o e L o g ,,,On.maﬂ\u_u-i =
[




aVaVA

=

§_=

| —

4
- |

P =

I
I

c—
-

WS

—

~—

=

A

=

—

J
%

o o
o o
< N~
e} [T9)
] ] ]
et~ AV -~ s et Dl DA A
_ M f?sé?gf § Myt o\
] A AWM A\ M WA U
g . ./ ! \
3 Uk [
&)
SRR B B I e SR SR R e N PN 2 AN R — |27
2 ", b
L4 e A Fer e =T AL 7 PSSR P N g N e e (\;dﬂ!s}.
5

~




B . ' 1) X AL A A A

0 WA TV VYN AN \ AVAY NIWATAVLYAY AVAYATATAVRVAYAVAVAY i ,;z
VYIS VY AR QRS AALERALAMALE RE LITha S Mk Al I

W MMAAR RS A AR A~ AN MANAANA RN

my ; |
?, /; _ |
ILAVEY ULARARAT f
_ . _ { |

B Amﬁ ? \ L I 1 _i» 5

M A, MM AU ,, MM

o o
o o
o ™M
© ©
| |
!*l.(::)\l\/ T 15T ~t (A~~~ AN~ )\/\nl}\l /\()\/).\(.(n M AN )\/\;\/\/\% )
_ | % cf (%5 5\ q inz ;: ) v
_ 5
\J = L
_ I
L{l ™\ ~— ~} - - L
U\)\J{ oy o P TS A (PR Wy 4\ Al g A *Up VAMKY A G s..}(x




—— ] —
g : | ¢ | ]
4 I ;
\ -<%: £
i 5y < 6500 = i
3 - ] Te—
FRﬁdn maAPt—— i {
= = :
FIRCaliper—— —_
VAR T = {=
X FRSP 1D FRTens < x
——
10K DHTen 0 0 DEEP RES 100 Tens
1:600 |9 _ EEPRES K
pounds ohm-metre pounds
0 SP 100
0 _ BHVT—I 0 SHALLOW 100|500 DEEP CON
millivolts ohm-metre mmho per metre
0 Gamma API 150
. AHVT 0 AMP SHALLOW 20
api ohm-metre
6 Caliper 16
T T Thnches T
HALLIBURTON Plot Time: 08-Jul-14 11:44:28
Plot Range: 1100 ft to 6552.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-004\*
Plot File: \RES\BP_2IN_ACRT
MAIN PASS 2" = 100
HALLIBURTON Plot Time: 08-Jul-14 11:44:28
Plot Range: 1100 ft to 6552.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-004\
Plot File: \RES\BP_5IN_ACRT
MAIN PASS 5" = 100
0.2 RT10
Ohm-m
02 RT20 e S
Ohm-m
0 Gamma API 150 0.2 RT30
api Ohm-m
6 Caliper 16 0.2
e AHVT P RGO _ .~
inches ohm-m
0 SP 100 0.2
> > 1 E;HVT_| 2 RSO X
millivolts Ohm-m
10K DHTen 0| 1:240 10K Tens
pounds pounds
— — T T TTOT T T T TTTT T T T TTTT T T TTTTI T T T 7T
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0.2 RT10

2K

Ohm-m

HALLIBURTON Plot Time: 08-Jul-14 11:44:33
Plot Range: 1100 ft to 6552.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-004\

Plot File: \RES\BP_5IN_ACRT

MAIN PASS 5" = 100'

HALLIBURTON Plot Time: 08-Jul-14 11:44:33
Plot Range: 6250 ft to 6553.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-003\

Plot File: \RES\BP_5IN_ACRT_R
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HALLIBURTON Plot Time: 08-Jul-14 11:44:34

Plot Range: 6250 ft to 6553.17 ft
Data: BH_HOMER_9-41AH\Well Based\DAQ-0001-003\

Plot File: \RES\BP_5IN_ACRT_R

100

REPEAT SECTION 5"

HALLIBURTON

CALIBRATION REPORT

Tool Name:  Depth Panel - 1

Engineer:  B. NEALON

Software Version:

SURFACE TENSION SHOP CALIBRATION

2345678

WL INSITE R4.2.1 (Build 5)

Reference Calibration Date: 05-Jul-14 16:31:37

Calibration Date: 05-Jul-14 16:32:10

Calibration Version: 1

Measurem

Low
High

Tool Name:
Engineer:  B. NEALON

Software Version:

ent

DOWNHOLE TENSION SHOP CALIBRATION
RWCH - 11830878

WL INSITE R4.2.1 (Build 5)

SURFACE TENSION LOAD CELL

Load Cell Value Measurement Calibrated Units
10694.68 -2.24 0.00 Ibs
17252.19 7828.09 7830.00 Ibs

Reference Calibration Date: 03-Jul-14 14:12:29

Calibration Date: 05-Jul-14 16:34:31

Calibration Version: 1

Low
High

Measurement

DOWNHOLE LOAD CELL

Tool Value Measurement Calibrated Units
-911.21 26.35 0.00 Ibs
3619.83 1468.65 1430.00 Ibs




NATURAL GAMMA RAY TOOL SHOP CALIBRATION

Tool Name:  GTET - 11294346 Reference Calibration Date:  26-Jun-14 05:42:02
Engineer: B. CRAWFORD Calibration Date:  29-Jun-14 04:56:03
Software Version: WL INSITE R4.2.1 (Build 5) Calibration Version: 1
Calibrator Source S/N: TB-270
Calibrator API Reference:259.00 api
Equivalent Calibrator APl Reference:263.5 api
Measurement Measured Calibrated Units
Background 45.0 48.1 api
Background + Calibrator 287.0 307.1 api
Calibrator 262.2 259.0 api

NATURAL GAMMA RAY TOOL FIELD CALIBRATION

Tool Name:
Engineer:

Software Version:

GTET - 11294346

B. NEALON
WL INSITE R4.2.1 (Build 5)

Reference Calibration Date:
Calibration Date:

Calibration Version:

29-Jun-14 04:56:03
04-Jul-14 20:43:00
1

Calibrator Source S/N: TB-270
Calibrator API Reference:259.00 api
Equivalent Calibrator APl Reference:263.5 api

Field Verification Shop Field Units
Background 48.1 47.9 api
Background + Calibrator 307.1 311.0 api
Calibrator 259.0 263.0 api
Shop Field Difference Tolerance
259.0 263.0 -4.0 +/-9.00
ACCELEROMETER SHOP CALIBRATION
Tool Name:  GTET - 11294346 Reference Calibration Date:  06-May-14 15:42:50
Engineer: B. CRAWFORD Calibration Date:  06-Jun-14 19:46:06
Software Version: WL INSITE R4.2.1 (Build 5) Calibration Version: 1
Horizontal-1 Horizontal-2 Vertical Units
Telemetry Telemetry Telemetry
-250.27 -304.91 -16483.64 cnts
Coefficient Coefficient Value Tolerance
Gain -0.000062 -
Offset -0.027 -
Noise 0.0013 0.0000 - 0.0030
Orientation Measured Tolerance Calibrated Tolerance
Horizontal 0.01 -0.10 - 0.10 0.00 -0.10 - 0.10
Vertical 0.99 0.90 -1.10 1.00 0.90-1.10

DENSITY CALIPER SHOP CALIBRATION

Tool Name:
Engineer:
Software Version:

Host Tool Name:

SDLT - 10947725

B. CRAWFORD

WL INSITE R4.2.1 (Build 5)
DSNT - 10846353

Reference Calibration Date:

Calibration Date:

Calibration Version:

01-Jan-70 00:00:00
26-Jun-14 05:42:56
1

CALIBRATION COEFFICIENTS

—~

Control Limit On

N




vicasurciliclit

Pad Offset
Pad Gain
Arm Offset
Arm Gain
Arm Power

FIevious valuc

-3141.15
0.0003759
-4705.64
0.0005524
-0.000005103

INEW Valuc

-3141.15
0.0003759
-4705.64
0.0005524
-0.000005103

New Value
-7000.00 - -1000.00
0.000200 - 0.000600
-5000.00 - 3000.00
0.000300 - 0.000700
-0.000010000 - 0.000010000

The ring diameter is computed from: DIAMETER = PAD EXTENSION + ARM EXTENSION + TOOL DIAMETER

Tool Diameter: 4.50 in

Measurement

PAD EXTENSION:
Small Ring (in)
Medium Ring (in)

RING DIAMETER:
Small Ring (in)
Medium Ring (in)
Large Ring (in)

CALIBRATION RINGS

Current Reading
(Previous Coeff.)

2.00
3.75

6.50

8.25
15.00

Calibrated
(New Coeff.)

2.00
3.75

6.50

8.25
15.00

Tool Name:
Engineer:

Software Version:

PASS/FAIL SUMMARY
Calibration-Coefficients Range Check:
Ring-Measurement Check:

PASS/FAIL SUMMARY

Calibration-Coefficients Range Check:

Change Control Limit On

New Value

0.00 +/-0.20
0.00 +/-0.20
0.00 +/-0.20
0.00 +/-0.20
0.00 +/-0.20
Passed

Passed

Passed

SDLT CALIPER FIELD CALIBRATION

SDLT - 10947725
B. NEALON
WL INSITE R4.2.1 (Build 5)

Reference Calibration Date:

Calibration Date:

Calibration Version: 1

26-Jun-14 05:42:56
04-Jul-14 20:45:02

MEASURED CALIPER VALUES

Measurement Shop Field
Pad Extension 3.75 3.74
Ring Diameter 8.25 8.26

Tool Name:
Engineer:
Software Version:

Host Tool Name:

PASS/FAIL SUMMARY

Pad Extension Check:
Diameter Check:

Change Control Limit On

New Value
-0.01 +/- 0.10
0.01 +/- 0.15
Passed
Passed

ARRAY COMPENSATED TRUE RESISTIVITY SHOP CALIBRATION

ACRt Sonde - 10988481

B. CRAWFORD

WL INSITE R4.2.1 (Build 5)
ACRt Instrument - 10996988

Reference Calibration Date:

Calibration Date:

Calibration Version: 1

18-Jun-14 11:44:20
18-Jun-14 11:58:20

TYPICAL GAIN RANGE

Subarray R12KHz R36KHz R72KHz
Lower (mmho/m) Upper Lower (mmho/m) Upper Lower (mmho/m)
Al (80") 0.95 1.0134 1.05 0.95 1.0141 1.05 0.95 1.0147
A2 (50") 0.95 1.0177 1.05 0.95 1.0168 1.05 0.95 1.0144
A3 (29") 0.95 1.0052 1.05 0.95 1.0047 1.05 0.95 1.0058
A4 (17") 0.95 1.0020 1.05 0.95 0.9993 1.05 0.95 1.0022
A5 (10") N/A N/A N/A 0.95 0.9927 1.05 0.95 0.9930

Upper
1.05
1.05
1.05
1.05
1.05




A6 (6") N/A N/A N/A 0.95 0.9852 1.05 0.95 0.9870 1.05

SONDE OFFSET

Subarray R12KHz R36KHz R72KHz
(mmho/m) (mmho/m) (mmho/m)

Al (80" -1.191 -4.002 -4.991

A2 (50") -2.593 -4.064 -4.474

A3 (29" -14.254 -4.878 -3.126

A4 (17" -97.382 -30.031 -24.202

A5 (10") N/A -103.181 -50.304

A6 (6") N/A 303.098 149.312

TRANSMITTER CURRENT GAIN R-MUD VERIFICATION

Lower Measured Upper

Signal Lower R Upper Signal (ohm-m) (chm-m) (chm-m)
12K 0.6 0.79 1.3 Mud Cell 0.95 1.00 1.05
36K 1.0 1.23 2.0
72K 1.0 1.43 2.0

PASS/FAIL SUMMARY

GAIN RANGE CHK PASS
SONDE OFFSET CHK PASS

TOOL OK TO LOG

CALIBRATION SUMMARY
Sensor Shop Field Post Difference Tolerance Units
Depth Panel-12345678
Tension Zero 0.00 | e | e 0.00 | e Ibs
Tension Cal 7830.00 | s | s 0.00 | e Ibs
RWCH-11830878
DH Tension Zero 0.00 | e | e 0.00 | e Ibs
DH Tension Cal 1430.00 | = e | e 0.00 | e Ibs
GTET-11294346
Gamma Ray Calibrator 259.0 263.0 | - -4.0 +/- 9.00 api
SDLT-10947725
Pad Extension 3.75 374 | e 0.01 +/-0.10 in
Ring Diameter 8.25 826 | @ - -0.01 +/-0.15 in
ACRt Sonde-10988481
Mud Cell 1.00 [ e | e 0.00 | e ohm-m
Data: BH_HOMER_9-41AH\0001 TRIPLE\004 05-Jul-14 21:58 Up @6553.8f Date: 06-Jul-14 00:02:18
HALLIBURTON

CUSTOMER EVENT LOG

.IE_;’Sgt Time & Date D((:‘f?)th Event Description
05-Jul-14 21:09:22 350.00 Logging 001 05-Jul-14 21:09 Up @350.0f
05-Jul-14 21:11:58 277.75 Halting 001 05-Jul-14 21:09 Up @350.0f
05-Jul-14 21:21:16 726.50 Logging 002 05-Jul-14 21:21 Dn @726.5f

05-Jul-14 21:47:59 6536.84 Halting 002 05-Jul-14 21:21 Dn @726.5f


mailto:@6553.8f
mailto:@350.0f
mailto:@350.0f
mailto:@726.5f
mailto:@726.5f

05-Jul-14 21:48:22 6554.25 Logging 003 05-Jul-14 21:48 Up @6554.3f

05-Jul-14 21:54:17 6212.61 Halting 003 05-Jul-14 21:48 Up @6554.3f
05-Jul-14 21:58:11 6553.75 Logging 004 05-Jul-14 21:58 Up @6553.8f
05-Jul-14 23:30:23 1080.19 Halting 004 05-Jul-14 21:58 Up @6553.8f
Data: BH_HOMER_9-41AH\0001 TRIPLE\HW10997 Date: 06-Jul-14 00:00:17
HALLIBURTON

TOOL STRING DIAGRAM REPORT

Description  Overbody Description O.D. Diagram Sensors @ Delays Length AchLér:gtlﬁted
x 61.48 ft
RWCH-11830878 ;
@3.625in —p 6.25 ft
135.00 Ibs < Load Cell @ 57.80 ft
<«—— BH Temperature @ 57.23 ft
D A4
X 55.23 ft
GTET-11294346 ;
165.00 Ibs ©93.625in —p 8.52 ft
<—— GammaRay @ 49.17 ft
0
A 4
= X 46.71ft
DSNT-10846353 ;
174.00 Ibs 93.625in —p 9.69 ft
<—— DSN Far @ 39.78 ft
<—— DSN Near @ 39.03 ft
E A4
'y 37.03ft
SDLT-10947725 ;
360.00 Ibs @ 4.500 in —p . 10.81 ft
oDLT Pad-10844773 24750 in* —p SDL Caliper @ 29.03 ft
' SDL @ 29.02 ft
i A4
X 26.21 ft
Flex Joint-11005587 ;
140.00 Ibs ©93.625in —p 5.67 ft
A4
ﬁ ¥ 20.54 ft



mailto:@6554.3f
mailto:@6554.3f
mailto:@6553.8f
mailto:@6553.8f

ACRt Instrument-
10996988 @3.625in —p 5.03 ft
50.00 Ibs
el 2
— %= 15.51 ft
<—— Mud Resistivity @ 14.15 ft
<— ACRt@ 10.17 ft
ACRt Sonde- .
10988481 2 3.625in —p 14.22 ft
200.00 Ibs
SP Ring-12345671 -
0.00Ibs 23.625in" —p <« SP@257ft
;E 1.29 ft
Temperature Sub-
00000001 @3.625in —p 0.96 ft
15.00 Ibs
;E 0.33ft
Bull Nose-00000001 :
5.00 Ibs 22750in —p Ii 0.33 ft
Y 0.00 ft
i Serial Weight Length Accumulated Max.Log.
Mnemonic Tool Name Length Speed
Number (le) (ft) (ft) (fpm)
RWCH Releasable Wireline Cable Head 11830878 135.00 6.25 55.23 300.00
GTET Gamma Telemetry Tool 11294346 165.00 8.52 46.71 60.00
DSNT Dual Spaced Neutron 10846353 174.00 9.69 37.03 60.00
SDLT Spectral Density Tool 10947725 360.00 10.81 26.21 60.00
SDLP Density Insite Pad 10844773 65.00 255 * 28.42 60.00
FLEX Flex Joint 11005587 140.00 5.67 20.54  300.00
ACRt Array Compensated True Resistivity Instrument Section 10996988 50.00 5.03 15.51 120.00
ACRt Array Compensated True Resistivity Sonde Section 10988481 200.00 14.22 1.29 120.00
SP SP Ring 12345671 0.00 0.25 * 2.57  300.00
TMAX Temperature Sub - 3_625 OD 00000001 15.00 0.96 0.33  300.00
BLNS Bull Nose 00000001 5.00 0.33 0.00 300.00
Total 1,309.00 61.48
* Not included in Total Length and Length Accumulation.
Data: BH_HOMER_9-41AH\0001 TRIPLE\004 05-Jul-14 21:58 Up @6553.8f Date: 05-Jul-14 23:58:08
COMPANY BLACK HILLS EXPLORATION & PRODUCTION
WELL HOMER DEEP UNIT 9-41BH
FIELD SOUTH SHALE RIDGE
COUNTY GARFIELD STATE cO

HALLIBURTON

ARRAY COMPENSATED
TRUE RESISTIVITY
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