Designer and Manufacturer

l of LUDLUM MEASUREMENTS, INC.
Scientific and Industrial

501 Gak Strest ] 10744 Dutchiown Road
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 865-392-4601
Sweetwater, TX 79556, U.S.A, Knoxville, TN 37932, U.S.A,
CUSTOMER  CABRERA SERVICES ORDER NO. 20280903/429686
Mfg. - Ludlum Measurements, Inc. Model 2224-1 Serial No. 2272 Vé
Mfg. Ludlum Measurements, Inc. Model 43-93 Serial No. /0( 2/9/9/5 (f?
Cal. Date 22-Dec-15 Cal Due Date 22-Dec-16 Cal. Interval 1 Year  Meterface 202-848
Check mark @pplies to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 21 % Al 704.0 mmHg
[] New Instrument Instrument Received  [LWithin Toler. +-10% []10-20% [] Out of Tol. [ Requiring Repair [ ] Other-See comments
[ Mechanical ck. 4 Meter Zeroed [} Background Subtract [] Input Sens. Linearity
[] F/S Resp. ck [ Resetck. [ Window Operation [\ Geotropism
[ Audic ck. [] Alarm Setting ck. vl Batt. ck. {Min. Volt) 2.2 vDC
[géalibrated in accordance with LMI SOP 14.8 [} Calivrated in accordance with LMI SOP 14.9
Thresheld my
Instrument Volt Set 925 V Input Sens. Comments mV Det. Oper. 925 V at Comments mV Dial Ratio =
/] HV Readout (2 points)  Ref./Inst. 500 97 V  Ref/Inst, 1500 I_IS70 v
COMMENTS:

Alpha Threshold:120mv

Beta Thresheld: 3.5mv

Beta Window: 30mv

Firmware: 3900594

overload set to simulate light leak. }S’
TH-230 #121495 act.19,800cpm ct.3,56lcpm Bgl by%ff% 4Pi
TC-99 #5279 act.2B,800dpm ct.5,850cpm Bgld9® 20% 4Pi

Gamma Calibration: GM detectars positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X1000 800kcpm Roo B0
%1000 200kcpm 2Zas 20
X100 80kcpm Sao L
X100 20kcpm 248 240
X10 8kcpm RO )
X10 2kcpm 20 200
X1 800cpm S0 )
X1 200cpm 2T 20

*Uncertainty within + 10%  C.F. within £ 20%

ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT " INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING*
Digital . Log
Rgadout 800kcpm BOOUTL Booyse Scale
80kepm gFOLLO LT R X0y
8kcpm RO Zoe
800cpm 200 2D
80cpm 20 3o
Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceal

ble to the Nationa! institute of Standards and Technology, or 1o the calibration facilities of
ather International Standards Organizalion members, or have been derived from eccepled values of natural physicel constants or have been deriveg by the ratic type of calibration techniques.
The calibration syslem conforms to the requirements of ANSINCSL Z540-1-1984 and ANSI Na23-1678 State of Texas Calibration License No. LO-1863

Reference Instruments and/or Sourges: Cs-137 si; (] 053 []2171cP [ 2261CP (720 [T734 [J7et 13 [Jets []16es [Tjasos []1e6ce [] 6108 []s717€0
[3 s5719c0 |:|6064s' [J7oser [J7aate [] Ess2 [[J 6112 [] msss [] s-304 [] s-1054 (] T10081 [] T40082  Neutron Am-241 Be S/N: [} 1-304 * ; Rae-226 SiN: [] vo82

[] Alpha SIN [ BetaSIN

[] Other
[ m 500 S/N 238275 T~ [ Oscilloscope S/IN [ Multimeter S/N 70602478
Calibrated By: . uﬂ'M(/ll VL ‘ Date 22 bfc oS
Reviewed By: % % ) Date 0 DL‘? (s

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. AC Inst. |:| Passed Diglectric (Hi-Pot) and Gontinuity Test,
FORM C22A 09/28/2015 Page ! of 2

only 7] Failed:




LUDLUM MEASUREMENTS, INC.

w Designer and Manufacturer
of 501 Oak Street
Scientific and [Industrial 325-235-5494

Instruments

Sweetwater, TX 79556, U.S.A.

[ 10744 Dutchtown Road
865.392-4601
Knoxville, TN 37932, U.5.A,

Bench Test Data For Detector

Detector 43-93 Serial No. p 2 294599 Order#. 20280903/429686
Customer  CABRERA SERVICES Alpha Input Sensitivity (2D mv
Counter 2224-1 Serial No. 227 296 Beta Input Sensitivity 2.5 mv
Count Time __1Minute Beta Window 20 my
Other Distance Source to Detector ,§U/I 7[2%,@
Isotope %-jgﬁ Isotope 72"% [sotope sofg0
High Background Size 23.2fchpm Size 2f. 8 prvs Size GJ GozeAr
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
3o o (2 Y€ | 509 [ X% l 25317
¥ RS o 149 SU0 | SYo « S¥S0 ! 79298
a3v O 20 557 | 72 7 (0S7 z- 22083
ars o 28( 559 | 470 7 7205 | S 33620

] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.

[] Gas proportional detector count rate decreased <

Signature

Céd'_fw -~ Date
-
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e Serving The Nuclear Industry Since 1962 e

< 10% after 5 hour static test using 39" cable and alpha/beta counter,

e2-Pec- (S






