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DESIGNER AND MANUFACTURER

LUDLUM MEASUREMENTS, INC.
501 OAK ST./P.O. BOX 810 .. OF _
SWEETWATER, TEXAS 79556 4 Scientific and Industrial

Phone: 325-235-5494  800-622-0828 (USA)
Fax: 3252354672 E-Maill: ludlum@ludiums.com Instruments
Waebsite: hitp.//www.ludiums.com FEIN 75-1085764

January 8, 2018

To whom it may concem;

This letter is to confirn that Ludium Measurements inc maintains spare parts for Ludlum manufactured

products, for the duration of the warranty period and generally for a minimum of 10 years after
manufacture of the goods.

Please fee! free to contact me should you have any questions. .

ﬂm:nﬁumiﬁmimma

s2nAAIIANE Enniaing

Sincerely,

A9y

""'-"‘-F‘-—'
Wayne Richardson
Director, Asla
H.V.T. SURPLY CO., LTD.
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\xqrg,:&g;é Serving the Nuclear Industry Since 1962
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Features

» Digital Readout and Controls

« Direct Replacement of Eberline RO-7
Handle & Fold-up Support Tripod
Backiit Display
Separate Battery Compartment
Display Range: 0 to 19.99 kR/hr

Part No. 48-3689

Introduction

]
The Ludlum Model 9-7 lon Chamber Display Unit Is a digital readout and control unit that can be attached to any compatible
Jon chamber (sold separately). This Instrument provides remote monkhoring In high-range beta and gamma fields. The gamma
measurement range is 0-19.99 kR/hy, covered by three separate detectors. The 9-7 automatically recognizes which detector
is connected so no recalibration or adjustment is required when switching detectors. These lon chambers can elther be m
connected directly to the Instrument, or via rigid extensions, flexible cables, or both, to achleve the length required. The
detectors will remain functional with extensions/cables up to 153 m (500 ft) in length. The backiit LCD display presents three m
easlly-readable characters together with a ficating dedmal point to indicate the measurement along the R/hr scale. When
connectedtomehlghestrangedetecm,aseparatekR/hrlndlamrlsptornlnemiymmdtowamﬂ\eopermdﬂme m
higher scale in use. A rotary switch for selecting instrument On/Off and Battery Status, a =
b |
I
e
2
Y
N\

knob are the extent of the operator controls. 1.3

cifications 1.2 (
1.3 om (0.5 n) LCD charax mmWMTm’m'ﬁ

IHD!CATORS.LmBattefyAIendeRMRangeAcﬁve
POWER: two “D" cell batteries; BATTERY LIFE approximate
HUMIDITY: 0-90%, non-condensing | 2.
CONSTRUCTION: aluminum with beige powder coat, incl
SIZE: 24.1 x9.7 x 23.6 cm (9.5 x 3.8 x 9.3 In) (H x W x L), excludiing detecter~ VX e
WEIGHT: 1.6 kg (3.5 Ib) with batteries

Options (note other azble lengths are avalloble)
Low Range lon Chamber:Model 9-7-LD (PartNo.47-3693) '~

nghRangelonChanbetforﬂ'\eModd9-7Model9-7-BH£PartN0.473696)
30.5 m (100 ft) Extension with Kellem's Grip: Part No. 8293-689-100GR
61 m (200 ft) Extension cable with Keflem's Grip: Part No. 8293-689-200GR
Extension Cable 4.6 m (15 fu): Part No. 8293-689-15
Extension Cable 9.1 m (30 ft): Part No. 8293-689-30

1.15
onmamkiguoammmmmm-&la
1.5 m (5 ft) Rigid Detector Extensiomn: ﬂa4293-844
Underwater Housing Assembly with.60 Cﬁk:PaltNo.4536-046
wawmrmwhghse{rq'y 1 100 ft. cable: Part No. 4536-047

=
X T

" P.O. Box 810, Sweetwater, Texas 79556 / http: //www ludlums.com
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Model 9-7-LD, -BM, and -BH

lon Chamber Detectors for Model 9-7

Model 9-7-LD shown with Model 9-7 lon
Chamber Model 9-7 (Part No. 48-3689)

Low Range lon Chamber Detector - Model 9-7-LD

APPLICATION: detects gamma radiation, fits the Ludium Model 9-7
RANGE: 0.001-1.999 R/hr
RESOLUTION: 0.001 R/hr (1.0 mR/hr)
LINEARITY: £ 10%

CHAMBER VOLUME: 50 am® (3.1 in%)
HUMIDITY: 0-90%, non-condensing
SIZE:3.8x21.6cm (1.5x8.5in) {Diax L)
WEIGHT: 0.3 kg (0.7 Ib)

PART NUMBER.: 47-3693

1.1.2 —
FLCATONHeREi st Mgy iy ation, Ldiym Medehd7 s HATTIING

m“m.s, Ls Ansdsznansandidinnsatind
UANEERITIENOR 1.1.4 A T
CHAMBER VOLUME: 7 an’ (0.43 in?) 3
HUMIDITY: 0-90%, non-condensing 2. oﬂ dasiaes
BETA SHIELD: removable acrylic shield, approximatety 9/ mm thick ’.44
saza—4.sx14cm(1.9xs.5in)(DiaxL),hdudhgbetashL]d--“-"“' il [
WEIGHT: 0.18 kg (0.40 Ib), including beta shield 4 ar ek

PART NUMBER : 47-3694 |
High Range lon Chamber Detector - Model 9_7?_3"

APPLICATION: detects beta/gamma radliation, fits the Ludlum Model 9-7
RANGE: 0.01-19.99 kR/hr
RESOLUTION: 0.01 kR/hr (10 R/hr)
UNEARITY: £ 10% '
CHAMBER VOLUME: 7 an® (0.43 in%)
HUMIDITY: 0-90%, non-condenslng‘ ~
BETA SHIELD: removable acryfic sqt&cé, approximately 9 mm thick
SIZE: 4.8 x 14 am (1.9 x 5.5 in)(Did x L), ncluding beta shield
WEIGHT: 0.18 kg (0. Qﬁnduding beta shield
PART NUMBEQ:Q,

< \T‘ I %

st "\A

Pl \!QJ .
W P.O. Box 810, Sweetwater, Texas 79556 / http:/www.ludlums.com E
Tel: 800-622-0828 / 325-235-5494 / Fax: 325-235-4672 / Email: ludlumeludiu
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L 10N € capable of measjinng
. ¢ fedds ‘The jser may purchase and
alternate between three detettprs: ha,\l =

Model 9-7-LD Low Range Detector | « |~
Model 9-7-BM Mid Range Dgtector '
Model 9-7-BH High Range Deteclor

detector’s reading capability is from .001 R/hr 1 19.99 kR/he. No
recalibration is required when switching detectors.

The detectors are connected to the Model 9-7 by flexible cables, by ngid
extensions, or by mounting directly onto the mstrument Combrtnations of
flexible cables and rigid extensions may also be used. Underwater detectors

are also avadable.
1.4

Each of the three or kR/hr on the kquid
crystal display of the Model 9-7. The decimal point ts automatically located
according to the detector attached. A red LED is on when the highest range
detector s in use. If the maximum mate is exceeded for a particular detector,
the display will show a 1 in the most significant digit, and the rest of the
display will be blank.

‘The Model 9-7 ion chamber family of
instruments is not RoHS complant
because the connector used 1s semi-
custom and is backwards compatible to
older units An RoHS comphant version
is not available. In order to keep the
0‘9 backwards compatibility of the
"0“
&1 p— —
\QQ\?@P%,\ /"_ 2
B ﬁ,:gnusmmmm Page 1-1
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indicates 20 kR/hr

Readouts Green Lamp indicates battery
range (20,000 R)

Displays: hquid crystal 3 V2 digits, chggt

points and negative sign; illumination
approximately three times a second.

1 Vdc input
Response éme detector dependent

1.5 ERETET Y SRt AR

Controlss power switch labeled OFF,
LAMP ON-OFF controls the readout back light ZERO AD]UST allows
readout to be zeroed in a low radiation field.

1. CRRDEE R

Battery Lie: 160 hours
Overall Dimensionss 241 x 97 x 236 cm (95x38 x93 m) (Hx W x L),
cxchuding detector
Welght: 1.6 kg (3.5 Ib) with battenes
1.7 GRS - 1221
\(50 Humidity Range: -9/ (non-condensing)
, C‘O-'\
o 'f\q'* (;;.\(A
c,?:\‘ \!34'9
QWMM Page 2-1
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MODEL 97 Technical Manual Secion 2
Model 9-7 LD Low Range Detector
(Gamma Only):
Range: 0.001 R/hrto 1.999 R/hr
Resotution: 0.001 R/hr (ImR/hs)
Unsarity: within 10%0
ton Chamben aluminum housing, plastic lined, filled with-air at
atmospheric pressure; aluminum housing thickness nominally 1.5 mm
(0.060 m.); acryhic thickness nommally 3.2 mm (0.13 in.); chamber
dimensions 2.5 x 10 am (1 x 4 n.) (Da x L) .
Chamber Active Volume: 50 cm’ | AUINITNNTRSTNAS
e rmﬂ?:r‘.qu'wm'm.i;m‘"auné
1 ¥ni mae
fied by the Model 97 | 1+ttt
)
Detector Dimensions: 3.8 x 21.6 cm (1.5 % 85ia) D@ xL)
Welght: 0.30 kg (0.70 Ib) a AT
| 3%
T '-2()t050°c(—4mlﬁom WawA ET S AT,
Hunidity R 0-90% (non i ms ...........................................
Range: 0.1 R/hr to 199.9 R/hr
Resolution:z 0.1 R/hr
Linearity: within 10 %
at atmospheric pressure; aluminum housing thickness nominally 1.5 mm (0.060
in.); acryhc thickness nominally 3.2 mm (0.13 in)
Chamber Active Vokame: 7 am’
\’)( ' Signal Outputs -1.0 V at full scale
o~
 C Power inputs supplied by Mode! 9-7
AT
(2\ IQQJ e
SN
T\A'LV
* Ludium Messurements, Inc. Page 2-2




MODEL 9-7
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Technicgl Manual Secon 2

Detector Dimenslons: 4.8 x 14cm (1.9x 5.5 in) (Da x L), including beta
shield

Welght: 0.18 kg (0.40 Ib), including beta shield

7 RO« o 122 °H

Humidity Range: (0-90°% (non-condensmng)

Model 9-7 BH High Range Detector
Range« 0.01 kR /he ~ 19.99 kR/hs ]
‘ ﬂm:ﬂi‘iNﬂ’]i‘ﬁ'ﬁ'\?m’]Nﬂ

Resolutiorx 0.01 kR/hr
| a2 nmnanil -g
W’WW@LQH NTBUN

Lineartty: within 10% | N3T2NRS i
mmmmmhomg,phsdé ---- & uywmaowﬁned " """" ith aic

at atmospheric pressure; aluminum h
in.); acrylic thickness nominally 3.2 mm

Chainber Active Volumes 7 cm’

Signal Output -1.0 V at full scale

Power Input: supphied by Model 9-7

Detector Dimensions: 4.8 x 14 cm (1.9 x 5.5 i) (D1 x L), including beta
shield

Waight: 0.18 kg (0.40 Ib), including beta shield
Temperature Range: -20 to 50 °C (4 t0 122 °F)

Humidity Range: (0-90% (non-condensing)
Wiadow : 7 mg/cm’ aluminized Mylar

Page 23
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ABS Quality Evaluations
Getyicaie DECaRIeHpno:
This is to certify that the Quality Management System of.
Laigiam Messurainanis
SeTTERaNesr
(WITH ADDITIONAL FACILITIES USTED ON ATTACHED ANNEX)
has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with MW@ set forth by:

IS may be found on t#5S QE Website (www.abe-qe.com). Far oertificates issued in the Pk
g verified on the CNCA website (www.cnca.gov.cn).

e /’I’
..t“"-‘drfl
. ’--" "‘-‘ﬁ“
; Certificate No: 50745
Ceriification Date: 04 August 2015 g
Effective Date: 02 August 2018 ’Mﬂ
Expiration Dats: 03 August 2021
issue Date: 03 August 2018 Alex Weisselberg, President

Q&
\‘fs
O'“(,;A

Vahduyofthnccmﬁ@hbuedmhsmMMomeamﬂmMudmwmmbthWmducommgmmpm
,\_) mmmhmw%@qﬁmmﬂ@ﬁmmmmummmawmf

&, ABS Quality Evataations, Inc. 16855 Narthchase Drive, Housion, TX 77060, USA. 7

A Validity of this certificate may be confinned ot www.abs-qe.com/cert_validation.

Copyriit2011-2018 ABS Quality Evalustions, Inc. All rights reserved.

H.V.T. ;;gjg



ABS Quality Evaluations

ISO 9001:2015

Certificate Of Conformance

ANNEX
Certificate No: 50745

Ludium Measurements
At Below Facllities:

Facitty: PTH Fachty: Meachine Shap e

Q
&
O
P
o u‘n
) \S Q_lj acen ;B

Validity of this certificate may be confirmed at www.sbe-qe.com/cert_validation.

Copyright 2011-2018 ABS Quality Evaluations, inc. Al rights ressrved.

H.V.T. SUPPL



> d J
SO e B oo iapoiosaasens
awan.. 8wl 2s IN ..

Certificate Number: 4084.01

Valid To: November 30, 2018

In recognition of the successful completion of the A2LA eva.’iation process, accreditation is granted to
this laboratory to perform the following calibrations': | ATUTNTTUNTITIAITUNNG
I lonizing Radiation & Radioactivity | midiznfmi'*.ﬂ'.am.%.maund
! Vol e
[ T T R seaffecerrisnsinnnranasan .
Parameter/Equipment Range i cMC? (:t)ﬁw Commerits
Radiation Protection gl |k‘—"— ...... S—"
Survey Instruments i = _]
N 1 o
Gamma Exposure 100 uR/hr to 800 R/hr 5% of reading Beam'calibratdr
1 uSv/hr to 8 Sv/hr -
o S o T T (R o ;
20 uSv/hr to 8 mSv/hr
Contamination (1t0 9.9 x 10°) cpm 4 % of reading Ludlum model 500
Instruments pulser
M 500 Series Pulser (1 to 9.999 x 10°) cpm 2.4 % of reading Precision counter

! This laboratory offers commercial calibration service through the service laboratory, and also provides
calibration services to their own newly manufactured equipment through the new instrument laboratory.

2 Calibration and Measurement ability Uncertainty (CMC) is the smallest uncertainty of measurement
that a laborator\ can achieve within its scope of accreditation when performing more or less routine
calibrations of“‘nearly ideal measurement standards or nearly ideal measuring equipment. CMCs

represent g¥panded uncertainties expressed at approximately the 95 % level of confidence, usually
i ‘coverage factor of k = 2. The actual measurement uncertainty of a specific calibration

using a
perfoq“;bd by the laboratory may be greater than the CMC due to the behavior of the customer’s device -
influences from the circumstances of the specific calibration. e
A H.V.T. S#)P;IJ"?Y‘-CO., Lrn.
O o Rl \
¥ (AZLA Cert. No. 4084.01) Revised 10/15/2018 o, [ S Paget of v
5202 Presidents Court, Sulte 220 | Frederick. MD 21703-8396 | Phone: 301 644 3248 | Foc 240 454 7449
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LUDLUM MEASUREMENTS, INC.

501 OAK 8T./P.0. BOX 810
SWEETWATER, TEXAS 79556

Phone: 325-235-5494  800-622-0828 (USA)
Fax: 325-235-4672 E-Maill: ludium@iudiums.com
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DESIGNER AND MANUFACTURER

OF
A Scientific and I

ndustrial

Instruments

Waebsite: hito./iwww.ludlums com FEIN 75-1085764
Date: January 8, 2018
To: Whom it may concem

This Is to confirm: HVT Supply Co., Ltd,
19/18 Moo 3, Ratchaphruk Rd,

Chimplee, Talinchan
Bangkok 10170

Thailand

... has been authorized by Ludium Measurements Inc, S
products (www.ludiums.com) within the country of Thai

Please feel free to contact me for any questions or clarifi

Sincerely,

4

,/_’,__4-‘-7

Wayne Richardson

Director, Business Development — Asia
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Serving the Nuclear [ndustry Since 1962

H.V.T. SUPPLY CO., LTD.

e,




e

e
f, 3
u. mx f_

= & S

SIO)MUO ucs - : :

10} # qije0 uogE
N

s uge o

oy pue

2 Buuey; Ja D} pa

o Alddn

WIBOHO LVINVEN




Page 1 of 2

fege lueuesia

. e b
FOUTU AU e PTH AT

. ] . lr- .
M R U |15 K1 A0 § 1 -t ) L

BUMN.....ou0a0m0e0

'l'uLﬁua‘mm%mmsﬂ's.,mm'\maLamnsaunﬁ (e- b|dd|ng)

Seu ava. W1u 599 ava. (A1825564) NI AdN. KU YU, ING.

o, S U3 10139 Snnany $1im 01A73 - ViouawT - mitu - 1T ec/e v
7 o mson/00 - ouN S1ENGNY Wee Aund e adedu Swmdn nawimues ElUTYAY ecero
N9fml ocecebecs 1ot wesian vududhia dasnudivied Iiasanieuluin q luenans
Fode3d e-Bidding uazonansiiudiu (615 vl m/e@slo Tnsmasauazeaniudermunuay Sauluy
Ty sauﬁﬁ'uaaadwﬁwLé’ﬂLﬁuﬁﬁamauﬁﬁﬂiuﬁaumuﬁﬁwumaﬂﬂLﬂuéﬁamummm\ﬁwnﬁ

v v @ S a o o & v aa . i v
. ‘UWWLQWﬂ@Lauaiqﬂﬂqiwa(’] FIUNVNUINIG ‘U\?ﬂqﬁu@lﬂULaﬂaqi‘Ua@nU?ﬁ e—B|dd|ng 1208121]

TUd
= 1
L . |msyasn .
MY e | Lo, ] N Avungs
y S18A19 . WK (81 37U s duEY
9 u2e UOU
=t
1)
o |A3nid1s5d@unuun - - o LASBY ®,080,000.00] o
LRI IRATE
i'JSJLﬁuL‘&uV.I'Qau ®,Blvo,000.00]

(i@ ugeaudomiiuumdi Falusaisiuaidyarifiusunian18onsdu uazea

198Ul 3senan

o, Aaueiasiiueg fusvesing « ORI T weI1A] kay g1iinau anfuRaeil
) v AULNTIHNNINANTON
w nanlafldneuiiasATUMMUATLEELIAIRINGT wimﬁpmﬁ@ﬂg@%mcgw wasuaNAIsT d1in
U 50979 gm me’
<. Tunsdiidmidldsunsfinrsant ﬁtif]a%}%@‘iﬂ‘iuﬂ’]ﬂﬁﬁ’lma nnsetind Trwidn
o IR L) | I
.o Tyt uaféjiiih‘?ﬂ?"ﬁéﬁé'ﬁ%?aé%ag;ag‘e-bidding ffu dilnau
mely o Fu Tudaniuiildsundedelnludygn |+ -l
<o uoundnUssiumsufiRnpdday sl sl i desonansteseis

e-biding T diinau neundevarildaunludygiudnnuieses ¢ maaiﬁmmuﬁayzgqﬁlﬁisqlﬂu

TuiauaTAil LﬁaLﬂuwﬁﬂﬂsvﬁumsﬂﬁﬁﬁmué’mmﬂmaanéf@masmuﬁm
mmnwLaﬂhﬂguﬁ‘lwﬂwmumuwzuu'lwwmuu drdneeul drinau Su ndndseiu
q ﬁ'mm'lm,\a.,

=l

msLauaﬂmwfaﬁa%%wmnaaﬂwmaammvnu suBuiunldrndemelaiiens
émm\u 'ﬁéﬁgj.,’meauamm-mamwwﬂs.,mmsmﬂmmamunmu 21aseny .,mgmm'l,wur?ﬂ@ \

at '
O GO @ twdheensui dnfhau luummwﬂwum“mm;ﬁuau %3 'L‘u\éméﬁ

https://process3.gprocurement.go.th/egpcommitWeb/jsp/control.commit 161 1/2561



arodieTumieam Page 2 of 2

]
AN WAUN sl
e
’

[RT5 11 M.,

goasuisvaulualdisle 9 susrafatuluntsndmdrlmduauesim
b. UTIAMANGILUTENaUNIR91saN 19U Faae (sample) LAmAIEDN WUUZUSIBNS

aviBun Audnuasiantz (Specifications) wiaxluiaussia Fdwiildadiluszuunisdededninininiy

sredidnnsednd drwidrBusenueuly dnineu Tiluwenarsuasnindduvemesnenis
YY) T - - | v v oo o~ = v v v - v -
dwSuietandevielildudn 1 dninnu dediuly Smdrerliiensesrndemela 4

v
@

MARYTuAUAI0819IY
- [-? [Y) [Y] a e v Al v o v 'y [l
o, WatdundnuseAulunsujinlaegnaes mud gviarsndlanaznuaugN ALK

Anausi Smidnueu - isdundnuseiunisiaussadudusiua - v uwseuil
Y vy @ ' a}lya‘ ) %
= P ldnsiamuiiasuaraTdauenalsng o Aldouniauluiauesieiley

avidoauds wandilefin ddneu ldessuiinveula q lurnufianain vie anvau
. lulauesaildtuauslnsuiavbyfisssu wavUnannadena vienisaniiiudniu

Tngldsaudengmnefuyanalaynnauis vienatsyana vionuinejudiu uidnle q fildduauesian

Tumasrudennu

LEUaLT AU TUN em WOATNEU WA, bdDe

(WS sYRId uduinsa)

WUNIIUYY

Tuidues A Lavi 6111160015628

SWa91989 OTP tgNX
lwvUszdnmigideni® ceogéemobacn ﬂm:”ﬁ“”"w‘”“"‘*‘m"“f ‘
nnsUsznaasataanniaing
1 I mM o’ )
AL
3, il Y I l .. e
=
T
B S T
-\)
ﬁ\(l\
4P
vy
%0%}(
AL s

16/11/2561

httns://process3.gprocurement.go.th/c rpcommitWeb/jsp/control.comunit



UIEN 10¥.I.N. FNna e Nina

L L gl
a0 B ’\’

HoV. TS SUPPLY. €O.2LTD,

9/ MY 3 AuunImgny
U NNNWA UARDITY
NPNAA 10170

amsipAuAY

3

-d -
Fuuw  drzsounseunnsiinges

dinenadnnoyRedud

Tel:0- 24486688, 0-2448-6822, (-244K-6837
Fax: 0-2448-6858
E-mail : hvi@loxinfo.co.th

19/18 Moo 3 Ratchaphruk Rd..

Kwang Chimplee. Kate Talingchan.

Banghok 10170, Thailand.
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