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Certificate of Calibration

U$ internal
c/o Flule Biomedical

6045 Cochran Rd
44139 SOLON, OH
Uniled Siates

RaySafe"

Gerliflcate No,; 133904-20186273

Product: RaySafe Xi
Model: mAs
Serial Number: 133904
Agrival Check Date: 0211319

Calibratlon Cerlificate
Calibrallon Equipment List

Date: 021319

Your instrument has passed several strict tests and has been approved for defivery.
Enclosed you will find detailed documents for your instrument.

{ACCREDITED)

CALIBRATION CEAT 3081.01

This laboratory is aceredited by the American Association for Laboratory Acereditation (A2LA) and the resulls shown In this
cerfificate have been determined within the scope of acereditation unless stated otherwise in this certificate.

This certificate may not be reproduced other than In full, except with the prior written approval of Unfors RaySafe.

T 2ta Yormds CLE Ver 15
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RaySafer

Certificate No.! 133904-20180213

Certificate of Calibration

Date of Catibration: 02113119 Product: RaySafe XI
Serlal Number: 133904 Model: mAS
Current, As Found Charge, As Found
Nominal Settings Measured Dala Nominal Settings Mesasured Dala
Gursent Refarence Xi Gurrent Current Refarence Xl Charge Charge
(rnA) Current {mA} {mA) Deviatlon Charge (mAs) Charge {mAs}) (mAs) Deviation
1 0,99882 0.985 £.48% 100 99.805 100.00 0.00%
16 10,0001 10.000 0.00% 1000 1000.02 990.6 -0.04%
100 50,896 99,96 0.03%
Current, As Left Charge, As Left
Nominal Satlings Measured Data Nominal Sellings Measured Data
Refarence Xi Current Current Reference Xi Chargs Charge
Current (mA) Curtent {mA} {mA) Daviation Charga (mAs) Charge {mAs) {mAs) Devialion
1 0.99992 0.994 -0.54% 106 $9.995 96.99 -0.01%
10 10.0001 9.998 -0.02% 1000 1000.02 98%.9 -0.81%
100 99,998 95,99 -0.01%
mA/mAs Spetification:

mA: 1% 0r0,02 mA
mAs: & 1% or 0,02 mAs

For further specification details, please refer 1o your RaySafe X Manual.
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Calibration Equipment

RaySafe“?

Certificate No.:  133804-20190213

Date of Callbration:

02{13/19

Product:

RaySafa Xi

Serlal Number:

133904

Model:

mAs

The listed equipment below was used as a maln refesence for the calibration

| *. GALIBRATION

CULUDATE S

REFERENCE SYSTEN
Current/

Kelthley 26015 S/N:
4606620

oriiMe

Keithjey 2601B S/N:
4008820

[ AR k]

The referance system s calibraled once 2 year by SP Technlcal Research inslilule of Swedan,

The expanded uncerainifes of measuremen! for the RaySafe Xi Base Unif w/ mAs are:

0,24% for Current

G,25% for Charge

The reported expanded uncartainty is based on a standard uncertalnty mulliplied by a coveraga
factor k = 2, which for a normal dislribution provides a level of confidence of approximately 95%.
{EA-4H02 (Expression cf 1ha Uncertainty of Measurement in Calibraticn) and ISOAEC Guide 98-

3:2008, Cuide to the Expression of Unceriainty in Measurement {GUM))

Unfors RaySate calibralion methed: "Calibralion methed for Electrical CurenLACCR-1385" and
“Calibration melhod for Electrical Charge ACGR-13688"

Calibration Condition:

Ambisnt Temgperature: 59-86°F

Relative Humidity. <80%

Tesied by:

Approved by:

Juan Long

%AM

Stacel Torres
Finalization Clerk

RaySafe Inc.

a Fluke Biomedical Company
6045 Cochran RD, Cleveland, OH 44133-3303
Phones: 800.850.4608 FAX: 440.349.2307
cuslomersarvice us@raysafe.com. wwwv.RaySaie.com
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RaySafe™

Certificate No.:  123957-20180213

CA LIBRA TI ON CE R TIFI CA TE issued by an Accredited Calibration Laboratory

US Internal Produet: Xi

clo Fluke Biomedical Modei: R/F & Mammo

6045 Cochran Rd Serlal Number: 133957

4413% SOLON, OH R/F Arrival Check: Date: 02/07/19

Unlied Stales Mammo Arrival Check: Date: 02/07/19
R/F Callbration Certificate: Dato: 02/13/1%

Mammo Calibration Certificate:  Date: 02/13/19
Calibration Equipment List

Your instrument has passed several strict tests and has been approved for delivery.
Enclosed you will find detailed documents for your instrument.

A S .

ACCREDITED)

CALIBRATIOMN CERT 3081.01

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the
results shown in this certificate have been determined within the scope of accreditation unless stated
otherwise in this certificate.

This certificate may not be reproduced other than in full, except with the prior written approval of Unfors
RaySafe.

Temptats Xi RF & AL Fiatvaen CLE Ver 43
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Arrival

Check

-RaySafer

Geitificate No.: 132957-20190213

Xi R/IF
Date of Arrival Check: 02/07119 Product: Xi
Serial Number: 133957 Model: RIF & Mamino
Measurement detalls, as found:
kVp Tolal Filration = 2.5 mm Al Total Filtration = 2.5 mm Al
- RIF Low : B RIF High - SR
(Generator seltings teasurements Generalor seltings Measurements
setivp | setmas | Refkvp Xy [ TeeEe Solkvp | Setmas | Retkvp | xikvp | TO%300
50 32 §0.60 50.64 0.1% 50 51 50.60 50.99 0.8%
70 16 70.67 72.08 2.0% 70 26 70.67 71.99 1.9%
100 g8 100.8 i02.5 1.7% 100 10 100.8 102.6 1.8%
160 5 150.8 162.7 1.3% 150 5 i50.8 152.4 1.1%
Dose Total Fittration = 2.5 mm Al Total Fillration = 2.5 mm Al
Generator settings Measurements Generator settings Measuremants
Ref. Doss Xi dose Tolsrance *} Rsf. Dosa Xidose Tolerance '}
SetkVp Set mAs NGy WGy 5.5% Setkvp Set mAs Gy LGy 8.5%
50 32 371.1 368.7 -0.6% 50 51 58992 5824 -1.3%
7C 16 239.7 241.2 0.6% 70 28 2990 2984 -0.2%
100 8 2285 230.9 1.1% 10¢ 10 2201 2209 0.3%
150 5 2818 282.0 0.1% 150 5 3413 3393 -0.6%

Time (Non-Accredited) Tolat Filtration = 2.5 mm Al
S RIF Mgt :
Generater seitings Measurements
fetiadn At s Raf, Time X Time Tolerance *}
70 320 319.9 320.6

) The tolerance Is calcufaled as the manufacture spacification plus the expanded uncartainty, The reported expanded uncerislnty is based on a stendard
uncertainty muitiplied by a coverage factor k = 2, which for a normal distribution provides a leve! of confidence of approxmaiely 95%. (EA-4/02 (Expression of
the Unceriainty of Measurement in Calibration) and ISQAEC Gulde 98-3:2008 (Guide to the Expression of Uncertainty in Measurement)).

Fer further details regarding the arrival check folerances, please refer to enclosed "information on Assessment of Compliance with Specification”,
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RaySafe™

Certiflcate No.: 133857-20190213

Arrival Check

Xi Mammography
Date of Arrival Check: 02/07/19 Product: Xi
Serla! Number: 133957 Modal: RIF & Mammo

Measurement detalls, as found;

kVp Mo / 30pm Mo Mo / 30um Mo + D,Amm Al
s EMol/Mo No Paddle £y it Mo/Mo Paddle e i
Generator setlings Measuremants Generalor seltings Measurements
SeikVp | Selemas | Refkvp ST isbeiN Botkvp | setmas | Retkvp | Xkvp | ,looene Y
23 50 23.01 23.08 0.3% 23 50 23.01 23.04 0.1%
25 50 25.02 2504 0.0% 25 50 25.02 24.96 -0.3%
28 80 28,02 28.03 0.0% 28 50 28.02 28.02 0.0%
a2 50 32,06 3212 G.2% 3z 50 32.05 32.21% 0.5%
35 50 35.06 35,06 0.0% 36 50 35.08 34.99 -0.2%
Ma / 30pm Mo Mo / 30pm Mo + 0,1mm Al
i 0mmiAlLAdded Filtration oo s immeALAdded Filbration s i
Generator ssttings Measuramenls Genasralor saltings Maasurements
Ref. Dosa Xi dose Tolerance *) Ref. Doss A dose Tolarance *)
SetkVp Sot mAs LGy LGy 7.2% Salkvp Set mAs LGy Gy 7,2%
23 50 3393 3385 -0.2% 23 50 26561 2660 0.4%
25 50 4631 4508 -0.5% 25 50 3488 3485 0.1%
28 50 6475 5484 0.1% 28 50 5115 5115 0.8%
32 50 9548 9563 0.2% 32 50 7703 7712 0.1%
35 50 12147 12062 -0.7% 35 50 9897 9912 0.1%

*} The lolerance is calculated as the manufacture specificalion plus the expanded uncertalnty. The reporied expanded uncertainty is based on a standard
uncertainty muliplied by a coverage factor k = 2, which for a normal distribulion provides a level of confidence of approximately 95%. (EA-4/02 (Expression of
the Uncerlainly of Measurement In Galibratien} and $SO/IEC Guide 98-3:2008 (Guide fo the Expression of Uncertainty in Measursmenl)).

For further delalls regarding the arrival check {olerances, please refar to enclosed "Information cn Assessment of Gompliance wilh Specilication”,
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Certificate of Calibration

RaySafer

Certificale No.; 133557-20150213

Xi R/F

Date of Callbration: 0211349 Product: Xl
Serial Number: 133957 Modek: R/F & Mammo
Measurement defails, as leff:
kVp Total Filtration = 2.5 mm Al Totai Fillration = 2.5 mm At
R s RIR QW i i oo RIER G s s s

Generator seltings Measurements Generator settings Measurements

Set kvp SetmAs Ref. KVp Hikv Deviation Sel kVp Sel mAs Ref. kvp X kvp Devialion

50 32 50.33 50.47 0.3% 50 51 50.33 50.35 0.0%

790 16 70.37 70.98 0.9% 70 26 70.37 70.69 0.5%
100 8 100.4 100.9 0.5% 100 10 100.4 100.2 -0.3%
150 5 160.3 150.8 0.3% 150 5 150.3 150.9 0.4%

Active Compensation Total Filtration = 2.6 + 10 mm Al Active Compensation Tolal Filiration = 2.5 + 10 mm Al

100 | 18 100.4 100.7 0.3% 100 | 18 100.4 100.7 0.2%

Dose Total Fillration = 2.5 mm Al Total Filtration = 2.6 mm Al
R o RIF.LOW- .. L R/EHigh - i
Generator seilings Measurements Genarator setlings Measuremenls

Ref. Dose i dose e Ref, Dose Xi dose .
Set kvp SeimAs 4Gy LGy Deaviation Setkvp SeimAs WGy LGy Deviation

50 32 412.0 414.1 0.5% 5¢ 51 6482 6482 0.0%

70 16 269.8 2728 1.1% G 26 3355 3392 1.1%
160 8 259.1 263.0 1.5% 100 10 2439 2468 1.2%
150 5 350.3 348.7 -0.2% 150 5 4269 4266 -0.1%

Active Compsnsation Total Filtralion = 2.6 mm Al + 26 mm Al Active Compensalion Tolal Filtration = 2.5 + 26 mm Al
80 | 64 153.8 156.3 1.6% 80 | 102 1078 1091 1,2%
HVL  (Non-Accredited) Tota! Filiration = 2.5 mm Al Total Eillsation = 2.5 mim Al
i RIE Low. L ~ RIF High e

Generater setiings Measurements Generator seltings Measuremenls
Setkvp | Setmas [ RoRFNL 3 XIHVL Daviation Setkvp | Setmas | Ron Lo XHVL Devialion
70 16 2.74 2.78 1.3% 70 26 2.74 2.75 0.2%
RF Low Specification:

Time (Mon-Accredited) Total Filtration = 2.5 mm Al

kViRVp for <0.5mm Cu +2%, for =0.5mm Cu + 8%, Dose + 5%,
HYL £ 10% or 0.2 mm Al Tima £ 0.5% or £ 0.2 ms,
Totai Filtration % 10% or 0.2mm Al

RF High Specification:

: = RIF High':
Generator seflings Measuremenis
Setkvp Setms Refr.“Eme H ;“ine Deviation
70 320 320.4 320.7 0.1%

kWi for <0.5mm Cu £ 2%, for >0.6mm Cu + 3%, Dose + 5%,
HVL £ 10% or £ 0.2 mm Al , Tima + 0.5% or + 0.2 ms,
Totat Fillration £ 10% or 0.2mm Al

For furthar spacificalion delails, pleasea refar to your Xl Manual.
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Certificate of Calibration

RaySafer

Cerfificate No.; 132957-20100213

Xi Mammography
Date of Calibration: 021319 Product: Xi
Serial Numher: 133957 Modal: R/F & Mammao
Measurement details, as left:
kVp Ma { 30p:m Mo Mg / 30um Mo + 0,1mm Al
HEEE e MolMoNe Paddles i Binines s Mo/Mo Paddle i =
Generator sellings Measuremenls Generalor setiings Measurements
Set kvp Set mAs Ref. kvp XikV Devlation Set kvp Sel mAs Ref. kvp Xikvp {>avialion
20 50 19.74 19.72 -0.1% 20 50 19.74 19.75 0.1%
23 50 23.01 23.04 0.1% 23 50 23.01 23.03 0.1%
25 50 2502 24.97 -0.2% 25 50 26.02 24.94 -0.3%
28 50 28.02 27.99 -0.1% 28 50 28.02 27.98 -0.2%
32 50 32,05 32.04 0.0% 32 50 32.05 32.18 0.4%
35 50 35.06 35.01 -0.2% 35 50 35.06 34.96 -0.3%
39 50 39.03 39.02 0.0% 39 50 38.03 38.94 -0.2%
Mo/ 36um Mo Mo / 30pm Mo+ 0,imm Al
L 0mm Al Added Filtration . 0 S0g,1mm ALAdded Flitratlon: 2 = o
Generator seltings Measurements Generalor seltings Measurements
Sel kvp SelmAs Ragcli};se X;dg; o Deviation Sat kVp SelmAs Re:i g;se XL?;:G Deviation
23 50 3400 3378 -0.7% 23 50 25653 2571 0.7%
25 50 4518 4498 -0.4% 25 50 3484 3501 0.5%
28 50 6468 6484 0.2% 28 50 5092 5148 1.1%
32 50 9543 9629 0.9% 32 60 7683 7799 1.5%
35 50 12158 12145 -0.1% 35 50 9896 10007 1.1%
Mo /30um Mo + 2mm Al
0 2mm AlAdded Filtation
Generator seliings Measuremenis
Setkve | Setmas Reﬁgfse X;‘g’:“ Deviation
23 100 191.8 195.9 2.1%
25 50 160.2 160.7 0.3%
28 50 287.0 290.9 1.4%
3z 50 §22.0 528.1 0.8%
35 50 747.8 741.3 -0.9%
HVL  (Non-Accredited) Mo / 30pm Mo
sl Mo/Mo No Paddle B R MoiMo No Paddle Specification:
Y +2% or+0,5kY, Dose + 5% and + HVL 6%
Generator sellings Moasuremenlts
Ref. HVL Xi HVL MofMio Paddie Specification:
Selkvp Set mAs mm Al mm A Devialion KV £2% or £0.7 kY, Dose + 5% and + HVL 5%
28 50 0.324 0.328 1.4% For funiher specificalion dslails, please refar 1o your Xi Manual.
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Calibration Equipment

Certificate No.: 133957-20190213

Date of Callbration(s): 02/13/19 Product:

Xi

Serial Number: 133957 Modei:

R/F & Mammo

The listed equipment below were used as main references for the calfbration

CRIEL
_Calibration -

S Mammo
“-Arrival Check -

CPHNDICO 100 CPiIndica 100 Siemens Mammomat 3000

Slemens Mammomat 3000

RJF High: 50 cm RIF High: 50 em

HE HF HF HF
W /2.6 mm Al Wi2.5 mm Al Mo J30pm Mo Mo/ 3apm e
10x1Gcm 10 %10 em 18x23 cm 18x23 om
RIF Low: 200/100 cm RIF Low: 200/1100 om 6%cm s3cm

= Calibration

fibation

“Calibration

i Dater iDate
RaySafe X2 RaySafe X1 RaySafe X2 RaySafe X2
sm:zsizar  DWROE o asie0r oanane sm:2ozare OB | opiagaayg  04P00NE
Slemens Siemens
SRl Indico 100 CPl Indico 100 Mammomat Mammomat
SIN: AMB4STEST SIN: 3000 3000
o4izerig | AM14B19G11 03724118 SiN: 3671 05/02¢18 SIN: 3674 05102118
S\;{i:g:?:;ﬁﬂ Varian A198 Slemeans P40 Stemens P40
! - SIN: 98785-R1 HoW MoW
SiN: 532021 SM: 532921
RaySafe X2 RaySafe Xt RaySafe X2 RaySafa X2
s 251708 UM | on: aste0r Daizans s 2ozars DOFTS | onyiagonyg  06M02ND

The expanded uncertainties for the presenled devialions are:

RF: k¥ 1,1% Dose: 1,6% (without added fitration), 1,5% {with added fitration)

Mammea; kVp: 1,5% Dose: 2,2 % (< # mm added Al-fiifration), 2,6 % (> 1 mm added Al-filiralion)

The reporied expanded uncorfainty js hased on a standard uncerisinty muitiplied by a coverage facter k = 2, which for a normal

distribution provides a level of confidence of approximately 95%. (EA-4/02 (Exp ien of the U infy of Mo, ntin
r V and ISNAEC yirs 9222008, (3:1ida fn tha Ly Ine nf | tnrariainks in M, 1 {EHIM))

All reforence systems are caiibrated once a year. kV syslems are cafibrated by the Swedish Nalional Testing and Research institute
and ara Iraceable ta PTA. All dose systems are calibraled by PTB and are fraceable to NIST on availabie beam quelifies. NIST doas
not currently have lraceable dose standards for the W/RR, Mo/Rh (2 mmAl), RIVAl and Mo/Al beam qualities, Unfors RaySafe
cortifies tha WiRh, Mo/Rh, RWAI, Rh/Rb and Mo/Al (if applicable) beam qually meesurements, made with this XJ, to be accurale
withiny its published specificalions.

Xiis catibrated according fo FDA MQSA requireronts.

Unfors RaySafe catibration method: *Calibratiors method for kY melers ACCR-0454 ver. 3" andfor "Calibration
method for Air Kerma ACCR-0453 ver. 37

Tested by:  Robin Fisk, Adam Denney

Appraved by: ‘ &;‘%%fn J

Stacel Torres
Finalization Clerk

RaySafe Inc.

a Fluke Biomedical Company
6045 Cochran R, Claveland, OH 44138-3303
Phone: 800.850.4608 FAX: 440.349.2307
customersarvice.us@raysafe.com. wwwv.RaySafa.com
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“RaySafe"

Cerlificate No.:  133957-20190213

CALIB RA T’ ON CER T’F’ CA TE issued by an Accredited Callbration Laboratory

US Internal [Produst: Xi

cfo Fluke Biomedical Fnodel: Mammeo Pro

6045 Cochran Rd Serlal Numbenr: 1330567

4413% SOLON, CH Mo/Rh Arrival Check: Date: 02/07/19

Unfted States W/Ag Arrival Check: Date: 02/07/19
W/Rh Arrival Check: Date: 02/07/19
Mo/Rh Calibration Certificate: Date: 02/13/19
W/Ag Callbration Certificate: Dale: 0X13/19
W/Rh Callbration Certificate: Dale: 02/13/18

Calibration Equipment List

Your instrument has passed several strict tests and has been approved for delivery.
Enclosed you will find detailed documents for your instrument.

Scrmsmo——

ACCREDITED!

CALIBRATION CERT 368101

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA)} and the results
shown in this certificate have been determined within the scope of accreditation unless stated otherwise in
this certificate.

This cerlificate may not be reproduced other than in full, except with the prior writlen approval of Unfors
RaySafe.,

Temptals X1 Mpre CLE Yer 27
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Arrival Check

Gerlificale No.: 133557-201%0213

Xi Mammography Mo/Rh
Bate of Arrlval Check: 02/07118 Product: X
Serfal Number: 133857 Model: Mamme Pro

Measurement Detalls, As Found:

kVp Mo/25ym Rh +2mm Al
G mas . MOSRE 2mim A Added Flilkration.osoisneaniss
Generator Settings Measurements
Setkvp | Setmas | Refkvp | Xiwv Daviation Tolerance ¥}
32 50 3205 | 3216 0.4% 2,8% or 0,82 KV
35 50 3506 | 35.00 8.1% 28%or 0,92 kv
38 50 3862 38.02 0.0% 28% or 0,92 KV
Dose Mo/ 25um R WMo /25um Rh +0,1mm Al
- Mo/Rh Omm Al Added Filtration.. ... == MolRh 0, tmm Al Added Filtration
Generator Seltings Measurements Generator Selfngs Measuremanis
Ref.Dose | XiDosa | Tolerance®) Rel.Dese | XiDose | Tolerance*)
Selkvp | Setmas Gy uGy 7.6% SetkVp § SetmAs WGy WGy 7.0%
23 50 2367 2273 0.2% 23 50 1790 1785 0.3%
25 50 3204 3185 0.6% 25 50 2581 2594 0.5%
28 50 4788 4776 0.2% 28 B0 3828 3937 0.2%
32 50 7238 7249 0.2% 32 o] 6058 8055 -0.1%
35 50 9392 9304 0.1% 35 60 7834 7859 0.3%

“) The tolerance s calculated as the manufacturs specificalion plus the expanded uncestanty, The repotted expanded uncerainty s based on 2 standard
uncertainty muitplled by a caverage factor k=2, which for 2 normal distribulion provides alevel of confidence of approximately 95%. {EA-41G2 (Expression of the
Uncertainty of Measurement in Ca'ibration} and ISOMEC Gulde 98-3 2008 {Guida to Lhe Expression of Uncertalnly in Measurement}).

For further delads regatding the arrival check

, please refer {o

Page 2 of 8
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‘RaySafe~



RaySafe™

Certlficate No.: 1339572019021

Arrival Check

Mammography W/Ag
Date of Arrival Check: 02/07/19 Product: Xi
Serial Number: 133957 Modei: Mammo Pro

Measurement Detalls, As Found:

Dose W/ 50um Ag W/ 50pm Ag + 0,1mm Al
st S WIAg Omm Al-Added Elitration i = U WIAG 0 AmmALAdded Filtration :iisisinas:
Generator Seliings Maeasurements Generator Seitings Measuremants

Ref. Dose Xi Dose Tolerance *) Ref. Dose Xi Dose Tolerance *)
Set kvp Sel mAs WGy 4Gy 7.5% Set kvp Set mAs Gy Gy 7.5%
23 50 868.2 873.2 0.6% 23 80 757.8 728.1 1.4%
25 50 1249 1268 +.4% 25 50 1057 1089 3.0%
28 50 1870 1891 1.1% 28 50 1610 1644 21%
32 50 2683 2689 0.2% 32 50 2320 2349 1.3%
35 50 3286 3303 0.5% 36 50 2873 2811 1.3%

*} The tolerance s calculated as ihe manufacture specification plus the expanded uncertainly. The reporied expanded uncertainty Is based on a standard
uncerlainty multiplied by a coverage facior k = 2, which for a nommal distribution provides a level of cenfidence of approximately 95%. (EA-4/02 {Expresslon of
the Uncentainty of Measurement In Callbration) and ISOAEC Gulde 98-3.2008 (Guide to the Exprassion of Uncerlalnty In Measurement}).

Far further detalls regarding lhe arrival check tolerances, please refer to enclosed "information on Assessmant of Compliance with Spacification”,
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Arrival Check

RaySafe™

Certificate No.: 133957-20130213

Mammography W/Rh
Date of Arrival Check: 02/07/19 Product: Xi
Serial Number: 133957 Model: Mammo Pro
Measurement Details, As Found:
kVp W/ 50um Rh W/ 50pm Rh+ 0,1mm Al
sy WIRh-No Paddleszs g s et i WRR Paddle -
Generator Setlings Measurements Generator Seilings Measurements
Teleranca *) . Telerance *)
Setkvp SetmAs Ref. kvp XikY 2,8% or 0.7 kV Setkvp Sot mAs Ref. kvp Xikvp 2,8% or 0,9 K
23 50 22.88 22.83 -0.2% 23 50 22.88 2278 -0.4%
25 50 24.90 24.94 0.2% 25 50 24,90 24,92 0.1%
28 50 27.87 28409 0.8% 28 50 27.87 28.01 0.5%
a2 50 31.91 31.83 -.3% 32 50 3191 31,66 -0.8%
35 50 34.90 34.84 -0.2% 35 50 34.90 34.89 0.0%
Dose W [ 60pm Rh W/ 50um Rh + 0,fmm
T Omm Al Added Filtration om0 <o O dmm Al Added Filtration - o
Generator Sellings Measuremenis Genaralor Sellings Maasurements
Ref. Dosa XiDose Tolerance *) Ref. Dose Xl Deso Toleranca *}
Setkvp | Setmas Gy WGy 7.0% Setkvp | SelmAs LGy By 7.0%
23 50 771.1 768.7 -0.3% 23 50 639.8 544.8 0.8%
25 50 1092 1093 0.1% 25 50 921.8 932.3 1.1%
28 50 1522 1536 0.9% 28 50 1301 1319 1.4%
32 50 2107 2113 0.3% 32 50 1816 1840 1.3%
35 B0 2541 2556 0.6% 35 50 2212 2227 0.7%

*} The tolerance is caleulated as the manufacture specification plus the expanded uncertainty, The reported expanded uncertainly i5 based on a standard
uncertalnty multiplled by a coverage factor k = 2, which for 2 normal distrbutlon provides 2 level of confidence of approximaiely 956%, (EA-4/02 (Expression of
the Uncertalnty of Measuremeant in Calibration) and ISONEGC Guide 98-3:2008 (Guida {o the Expression of Liacertainly In Measurement)).

For further delails regarding the arrival check tolerances, piease refer fo erclosed "Information on Assessment of Campliance with Specification™.
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RaySafe”

Certificate No.t 133957-20190213

Certificate of Calibration

Xi Mammography Mo/Rh
Date of Calibration: 02M3/19 Praduct: X
Serial Number: 133957 Motel: Mammo Fro
Measurement Detalls, As Left:
kVp Mo /26um Ri + 2 mm Al
sEiisiadMo/Rhi2mm Al Added Flltration oo
Genaralor Sailings Measuremenls
Sel kvp SeimAs Rel, kVp Xk Devialien
32 50 32,05 32,10 0.17%
35 &0 35,08 34.99 -0,22%
38 50 38.02 37.95 -0,16%
Dose Mo 26pm Rh Mo #25pm Rh +0,1mm Al
sz MolRh Omm Al Added Filtration =0 sz Ne/Rl 0, lmm AL Added Fitratlon =i
Gongsalor Sellings Maasuremenis Genarator Sellings Measurernents
Ral, Dosa XiDose - _ Ref. Dose A Dose
Sel kvp SelmAs HGy HGy Davialion SetkVp SetmAs 4Gy WGy Deviation
23 50 2264 2257 -0.33% 23 50 1785 1785 ~0.04%
25 50 3188 3178 -0.26% 25 50 2579 2581 0.09%
28 650 4748 4768 0.80% 28 50 3915 3946 0.80%
32 60 7208 7261 0.73% 32 50 6028 6086 0.95%
35 50 9271 9343 0.77% 35 50 7794 7895 1,30%
Mo f25pm Rk + 2 mim Al
+:Mof/Rh 2mm Al Added Filtration ;.
Generzlor Sekings Measuremenis
Selkvp | Setmas Re[‘] g;se x'p%?;& Daviation
23 100 188,11 180.89 1.53%
25 100 338,83 346,85 2.07%
28 100 508.94 612.79 0.63%
32 &0 521.33 £20.04 -0.25%
35 50 724.09 718.90 -0.72%
HVL  (Non-Accredited) Mo / 50pm Rh
s MofR Omm Al Added Filtratlon s
Generator Seitings tdeasuremenis
Ref, HvL X HVL - .
Selkvp | Sotma Devial MoRh Specification:
slkve ot mas mm Al mm Al eviation MU :\l; Dose + 5% and HVL 4 5%
28 50 0.354 0.397 0.89% For further specification details, please refes ta your XJ Manual,
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Certificate No.: 133957-20190213

Certificate of Calibration

Mammography W/Ag

Date of Calibration: 021319 Product: Xi

Serlat Number: 133867 Model: Mammo Pro

Measurement Details, As Left:

Dose W / 50pm Ag W/ 50um Ag + 0,imm Al
oo WIAG Omm Al Added Filtration.oooco o Coni OWEAG G 1mme Al-Added Filbration:: oo
Genarator Sellings Measurements Generator Selings Maasurements
Setkvp SetmAs Ref. Dose X Doss Davialion Set kvp Sot mAs Ref. Dose Ai Dose Deviation

23 50 872.7 871.3 -0.2% 23 50 719.7 722.2 0.3%
25 50 1264 1263 0.7% 25 50 1061 1077 1.6%
28 50 1871 1857 -0.7% 28 50 1668 1615 0.5%
32 50 2674 2637 -1.4% 32 50 2319 2318 -0.1%
35 50 3259 3252 -0.5% 35 50 2866 2865 -0.1%
W 50pm Ag + 2mm Al
< WIAgG 2mm Al Added Filtration -2 i
Generator Sellings Measurements
Ref. Bosa XiDosa
Satkvp SetmAs 4Gy Gy Deviation
23 106 120.8 122,58 1.4%
25 50 119.5 119.0 -0.4%
28 &D 235.8 2357 -0.1%
32 50 394.2 384.8 0.1%
35 50 521.8 523.7 0.4%
HVL  (Non-Accredited) W/ 50pm Ag

Ref. HVL XEHVL

mm Al mm Al Deviation

SetkVp Set mAs

Wiag Specificatlon:
Dose 1 5% and HVI. £ 5%

28 50 §.585 0.562 1.3%

For further specilication delails, pleasa refer o your Xi Manual,
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Certlficate No.! 133957-20100213

Certificate of Calibration

Mammography W/Rh
Date of Calibration: 0211319 Product: X
Serial Number: 133987 Model: Mammo Pro
Measurement Details, As Left;
kVp W/ 50pm Rb W 50um Rh +0,1mm Al
s e o WIRD No Paddle s g Rt s WIRh Paddle s sinn sy
Generator Setlings Measurements Generator Seltings Meastrements
Sel kvp Set mAs Ref, kVp ARV Dsaviation Set kvp SelmAs Ref, kVp XikvVp Devialion
23 50 22.88 22.70 -0.8% 23 50 22.88 22,78 -0.4%
25 50 24.90 24.88 -0.1% 25 50 24.90 24.85 -0.2%
28 50 27.87 28.06 0.7% 28 50 27.87 28.08 0.7%
32 50 31.91 31.67 0.7% 32 50 31.91 31.78 -0.5%
35 50 34.90 34.87 -0.1% 35 50 34.90 34.88 -0.1%
Dose W/ 50um RR W/ B0pm Rb +0,1mm Al
s OmmeALAdded Filbration ni i i im0, TmmcALAdded Filkration =iy
Generalor Setlings Measurements Generalor Setlings Measurements
Rel. Dose Xi Dose - Ref. Dase XiDose
Setkvp Set mAs MGy ey Devialion Setkvp SelmAs MGy e Devialion
23 50 769.9 756.1 -1.8% 23 &0 638.0 6358.5 -0.2%
25 50 1095 1076 ~1.7% 25 50 923.8 918.2 -0.6%
28 50 1520 1509 -0.7% 28 50 1296 1297 0.1%
32 50 2091 2082 -0.4% 32 50 1809 1807 -0.1%
35 50 2531 2515 ~0.6% 35 50 2186 2195 0.0%
W {500 Rb +2mm Al
o 2y Al Added Filtrathon oiising
Ganeralor Setlings Maasurements
Selkvp Set mAs Re{; g;ss Xip%(;m Deviation
23 106 113.8 112.6 -1.0%
25 106 206.3 206.3 0.0%
28 50 164.2 161.5 -1.6%
32 50 254.0 251.0 -1.2%
35 50 335.5 327.3 -2.5%
HVL.  (Non-Accredited) W 50um Rh
ol WIRh No Paddie siisiamiing i WIRh No Padde Specification;
Generator Setlings Measuremenls KV 2% or £0.5kV, Dose 4 5% and HVL 5%
Ref. HVL XEHVL " WIRh Paddia Specificalion:
Selkvp Set mAs :-.m Al mm Al Deviation AT 12“: orei: (f; I:V.achse + 5% and HVL 1 5%
28 50 0.633 0.538 0.9% For further specificalion detsils, please refer to your X Manual.
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Calibration Equipment

Cerfificate No.: 133057-20190213

Date of Calibration{s): 0213118 IProduct;

A

Serial Number: 133967 IModel:

Mamme Pro

The listed equipment below were used as main references for the calibration

. Mammo Arrival Check '

Mammo Calibration

Siemens Mammomat 3000

Siemens Mammomat 3000

HF

HF

“ANODEIFILTER Mo 26 ym Rh, W1 50 ym Rh, W1 50 pm Ag Mo £ 25 jen Rit, W1 50 i R, W/ 50 pr Ag
¥ FIELD SIZE. 18523 em 18x23 om
": - FOD : B3cm 83em

RaySafe"

= Mammmo S5 Galibration T " alibration T
i1 Ayrival Chigek L Date GeriTDater
Raysafe X2 Raysafe X2
SiN: 240643 ot SiN: 246643 Tiretis
Siemens Mammomat 3000 Slemens Mammomat 3000
SIN: 5853 SN: 5853
11104118 101148
Slemens P40 Mo W Siemens PAO Mo W
SiN: 533211 SIN: 533219
REFERENCE SYSTEM Ra
EhERE et ysafe X2 Raysafe X2
U TIME SIN: 246643 1iotiis SIN: 246643 1ii0irts

The expanded unceraintios for the presented deviatfons are:

Calibration Condition:

MoRh:  kVp: <2TkV 1%, >27 G,8% Dosa: 2% (< T mm added Al-hltration}, 2,5% {> 1 mm added Al-filtration)}

Wirth: *Vp: 0,8% Doser 2% (< mm added Al-fitration). 2,2% (> 1 mm added Al-filiration}
Wrag: Dose: 2,6% (<1 mm addsd Al-fillration), 2,7% (> 1 mm added Al-fifration)
The reported expanded rainty Is based on a stendard uncertainty muitiplied by a coverage faclor k = 2, which for  normal

dislrbution providas a level of confidence of approximately 95%. (EA-4/02 {Expression of the Uncertainty of Measurement in

Lakfrating) and IRNAEN Culda 0R.21I00R Cyide In tha Evarascinn af Hacariainty In Maasusament {GURI)

Ambiont Temperature: 59-86%F
Relalive Humidity, <86%

All raforonce systems aro calibrated once a yoar. KV syslems sre catibreled by the Swedish National Tesling. Al dase systems are
calibrated by PTB and are fraceable 1o NIST on available beam qualities. MIST does nof cumently have lraceable dose standards
for the W/RR, Mo/Rh (2 mmAj), Ri/AI and Mo/Al beam quaiiies. Unfors RaySafe cerdtifias the WiRh, Mo/Rh, RivAlL RhRk and
MaiAl (if applicable} beam quafity measuraments, made with this X3, to be accurate within its publishied specifications.

X1 is calibrated according lo FDA MQSA requirements.

Unlors RaySafo calibration methed: "Cafibrallon melhad for kY mefers ACCR-04584" and "Calbration method for

Alr Kerma ACCR-0453"

Tested by:

R /
Approved by: »u._‘,}‘ﬁ: L SRy g

Slacel Torres
Finalization Cierk

Tenner Hogan, Adam Denney

RaySafe inc.

a Fluke Biomedical Company
6045 Cochran RD, Cleveland, OH 44139-3304
Phone: 600.859.4608 FAX: 440,349.2307
cuslomerservice. us@raysafo.com. vawv.RaySafe.com
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RaySafe

Certiflcate No.: 133957-0207201%

CALIBRA TION CERTIFICA TE issued by an Accredited Calibration Laboratory

Product: X
US Intesnal Model: Marmme Pro Plus
cfo Fluke Biomedical Serial Number: 133857
8045 Cochran Rd
44138 SOLON, OH Mammo W/AI Arrival Check: Date: 02/07/19
United States Mammo W/AI Caltbration Ceriificate: Date: 020719

Cafibration Equipment List

Your instrument has passed several strict tests and has been approved for delivety.
Enclosed you will find detailed documents for your instrument.

[RceREDITED)

CALIBRATION CERT 2081.04

This laboratory is accredited by the American Asscciation for Laboratory Accreditation (AZLA} and the results
shown In this certificate have been determined within the scope of accreditation unless stated otherwise in this
certificate.

This certificate may not be reproduced other than in full, except with the prior written approval of Unfors RaySafs.

Tempiate Xr 1AM PRO PLUS WAL Hopieafon Ve 18
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‘RaySafe

Certiflcate No.i 133957-02072018

Arrival Check

Xi Mammography W/AI
Date of Arrival Check: 0210712 Produci: Xi
Serial Numben: 133957 Model; Mammo Pro Plus

Measurement Details, As Found:

kVp W/ 0,7mm Al W/ 0,7mm Al + 0,5mm Al
T WIAT No Paddle i s R e
Senerator Settings Measurements Gengrator Settings Measurements
Setkvp | Setmas | Refkvp XIKY 2;‘:/’:’;“&?, by setkvp | setmas | merkvs | xinwp 22?,}’:2”;3 iy
20 50 19.97 19.80 -0.4% 20 50 19.97 19.95 -0.1%
25 50 24.98 24.94 -0.1% 25 50 24.96 24.96 0.0%
30 60 28.84 29.80 -0.1% 30 50 29.94 29.81 -0.4%
35 50 34.92 35.15 0.7% 35 50 34.92 35.07 0.4%
Dose W/ 0,7mm A} W16, 7mm AL+ 0, 1mm Al
: sz VWAL Gmim AL Added . Filtration =0 sz WIALD, T Al Added Filtration o
Generator Seltings Measurements Generator Settings Measuremenis
Ref. Dose Xi Dose Tolerance *) Ref, Dase Xi rose Tolerance *)
Set kVp Set mAs WGy Hey 7% Setkvp | SetmaAs LGy WGy 7.8%
20 50 1426 1422 -0.3% 20 50 1428 1422 -0.3%
25 50 3465 3499 1.0% 25 50 3465 3499 1.0%
30 50 5928 6015 1.5% 30 50 5928 6015 1.5%
35 50 8628 8841 2.5% 35 50 8628 8841 2.5%
46 50 11450 11465 0.1% 40 50 11450 11465 0.1%
45 50 14227 14181 -0.3% 45 50 14227 14181 -0.3%
49 50 16415 16362 -0.3% 49 50 16415 16362 -0.3%

*) The toleranca is calculated as the manufacture specification pius the expanded uncerlalnty. The reporied expanded uncerialnfy is based on a standarg
uncariainty muliplisd by a coverage factor k = 2, which for a normat distnbution provides a level of confidence of appreximalely 95%. {EA-4/32 (Expression
of the Uncartainty of Measuremant in Cafibration} and ISONEC Guide 98-3:2008 (Gulde to the Expresslon of Uncertalnty in Measurement)).

For furlher details regarding the arrival check tolerances, please refer te enclosed "Infermation on Assessment of Compiiance with Specification™,
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RaySafe

Certificate No.: 133957-02072019

Certificate of Calibration

Xi Mammography W/AI
Date of Calibration: 02/07119 Product: X
Serial Number: 133957 Model: Mammo Pro Plus |
Measurement Defails, As Leit:
kVp Wi G,7mm Al W1 0,7mm Al +0,4mm Al
s R WAL No Paddle i dsinn i gy R siains WAL Paddle s isiinia i iy
Generator Settings Measurements Generalor Seltings Measuremenls
Set kvp Sat mAs Ref. kvp KKV Deviation Setkvp | SetmAs Ref, kvp Xl kva Deviation
20 50 19.97 19.94 -0.2% 20 50 18.97 19.86 -0.6%
25 50 24 98 25.02 0.3% 25 50 24.98 24.97 0.1%
30 50 29.94 24.82 -0.4% 30 50 29.94 29.77 -0.6%
35 50 34.52 356.06 0.4% 35 50 34.92 35.11 0.5%
Dose W/ 0,7rmm Al W/ 0.7mm A+ 0,1mm Af
sEsdaasNEAL Omm Al Added Filteation i st VAL O, Ay Al Added Filtration: sooiiziis
Generator Setlings Measurements Generator Seilings Measurerents
Set kvp Sel mAs Rel;cfi};se Xiﬁgje Davyiation Set kvp Set mAs Re; g;se le%o;e Deviatien
20 50 1802 1869 -1.7% 20 50 1429 1423 -0.4%
25 50 4295 4303 0.2% 25 50 3445 3474 0.9%
30 50 7154 7138 -0.2% 30 50 5913 5970 1.0%
35 50 10194 10297 i.0% 35 50 8598 8772 2.0%
40 50 13284 13108 -1.3% 40 50 11365 11331 -0.3%
45 50 16384 16108 -1.7% 45 50 14142 14023 -0.8%
49 50 18795 18454 -1.8% 49 50 16341 16200 -0.8%
HVL  (Non-Accredited) W /0,7mm A)
s VWAL Omm Al Added Filbration oy
Generator Seftings Measuremnents
Setkvp | setmas | RoLHVL | XIHVE Deviation
30 50 0.454 0.452 -0.4%

WAl No Paddle Specification:
kV £2% or £ 0.5kV, Dose £ 5% and HVL £ 5%

WAl Paddle Specification:
KV 22% of £ 0.7 KV, Dose £ 5% and HVL + 5%

For further spacificallon deteils, pleasa refer to your X Manvual.
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RaySafe

Certificata No.! 133957-02072019

Calibration Equipment

Date of Calibration: 02/07/19 Product; Xi

Serial Number: 133957 Modek: Mammo Pro Plus

The listed aquipment below were used as main references for the calibration

" o Catbraton

Helogie Sefenia Hologic Selenla
HF HF
ANODE/EILTER WiAl 0,7mm WAL 0,7 mm
e ; FEELD S'ZE 24x29 cm 24%29 cm
g CFDDE B 70 cm toem
RaySafe X2 SIN: 247597 412812018 RaySale X2 SiN: 247507 412512018
Hologlc Selenla Hologle Selenfa
Sil: 28410072450R M S5IN: 28410072450RM
Varian M-113T sizajatas varlan M-143T bizei2018
§iN: 82446-P7 SIN: 82448.P7
RaySafe X2 SIN: 247507 5128/2¢18 RaySale X2 SiN: 247597 512812018
The expanded uncertalnties for the py Hed o fons are;

WAL Rvp: 06 % Dose: 2,3% (< 1 mm added Al-itratien} 2,8 % (> tmm added Al-filiration)

Calibration Condition:

Ambient Temperalure: 59-86°F
Relative Humidity; <80%

Tha reported expanded uncertainly Is based on a standard wncertalnty multiplied by a coverage faclor k = 2, which for a normat
distibution provides a fevel of confidence of approximalely 35%. (EA-4/0Z {(Expression of the Uncerdalnly of Measurement in
Calibration) and ISOAEC Guide 98-3:2008, Gulda to the Expression of Uncertainty In Measuremenl (GUM)}

Al reference systems are calibrated once a year, kV systems are calibrated by the Swedish Nalional Testing and Research inshitule
and are traceable to FTB. Alf dose systems are calibrated by PTE and are traceable to NIST on avalabia beam qualiies. NIST does
not curently have traceable dose standards for the W/AI beam qualitles. Unfors Instruments cedifies the WiAl heam quality
measurements, made with this Xi, lo be acourale within its published specifications.

XiIs calibratad according te FDA MGSA requirements,

Unfors RaySafe calibration methed: “Celibration methed for kV melers ACCR-04547 andfor "Cafibration methed for Alr Kerma ACCR-
0453°

Tesiedby:  Justin Johns

WMJ(‘;’%/MMA !

Stacel Torres
Finatization Clerk

Approved by:

RaySafe Inc.

a Fluke Blomedical Company
8045 Cochran RO, Cleveland, OH 44129-2303
Phene: 800.850.4608 FAX: 440.340.2307
customearservice.us@raysafa.com. www.RaySale.com
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RaySafe

Certilicate No.:  184572-20190213

CALIBRATION CERTIFICATE issued by an Accredited Calibration Laboratory

Us internal Product: Xi
¢lo Fluke Biomedical Madel: CT
8045 Cochran Rd Serial Number: 164572
44139 SOLON, OH CT Arrival Check: Date: 02/13/19
United States CT Calibration Certificate: Date: 02/13/19

Calibration Equipment List

Your instrument has passed several strict test and has been approved for delivery.
Enclosed you will find detailed documents for your instrument,

[ACCREDITED)

CALIBRATION CERT 2061.0¢

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the resulls
shown in this certificate have been determined within the scope of accreditation unless stated otherwise in
this cerfificate.

This cerlificate may not be reproduced other than in full, except with the prior written approval of RaySafe.

Templafe Xi GT Platinum CLE Yer 32
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Arrival check
XiCr

RaySafe~

Certificate No.: 184572-20190213

Date of Arrival Check: 024318

Product:

Xl

Searial Number: 164572

Model:

CT

Measurement Details, As Found:

Dose

éa néf.a.lor sélhngs Meas ufemants.
Total Filtration | Tolal Fillration Ref. Dose XiDose N
Setkvp SetmA am Al mm Cu 4Gy 1Gy Deviatien | Talerance *)
80 125 2.5 0 1611.4 1538.9 1.8% 10.7%
100 160 2,5#1.0 0.2 1197.7 1108.8 0.1% 10.7%
120 100 26412 0.25 8878 978.3 -1.0% 8.7%
150 80 2.5+20 0.3 1228.8 1202.3 -2.2% 10.7%

Calibration Condition:

Amblent Temperature ('F) 2263102353
Atmospheric Pressure {kPa): 96,1 to 88,1
Relative Humidity: <BO %RH

*) The tolerance is calculated as the manufacture specication plus the expanded uncertsinty, The reported expanded unceriainty Is based on a standard uncertainty mulipfied
by a coverags factor k = 2, which for a normal dislribution providas a leve! of confidence of approximately 95%. (EA-4/02 (Expression of the Uncarlalaty of Measurement in

Catibration} and ISQAEC Gulde 98-3:2008 {(Guida to the Expression of Uncertainty In Measurement)}.

For further detalls regarding the arrival check folerances, please refer to enclosed "Information on Assessment of Compliance with Specification”.
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RaySafe

Cestificale No. 164572:20186213

Certificate of Calibration

XiCT
Pate of Callkration: 02/13/18 Product: Xl
Serlal Number: 164572 Medel; CT

Measurement Detalls, As Left:

Dose
Generalor Sellings Measuremenls
Tolal
Tolal Filiralion N Ref. Dose X Dose
Sl Kvp Sel mA mm Al Frl[:lr!:l(l:clln sGy NGy Deviatien
80 126 2.5 0 15134 15425 1.9%
100 160 2,5+1.0 0.2 1107.7 1108.0 0.0%
120 160 2,5+1,2 0.25 987.4 974.5 »1.3%
150 80 2,5+2,0 0.3 12268 1196.8 ~2.3%
Calibration Condition:
Amblanl Temperalura ("F} 22,8410 23,74
Almospheric Pressure {kPa): 96,1 10 98,1
Relative Humidily: <80 %RH
CT Specificalion;
Uncerlalnty 5%

{at reference point RQTS, 120KV, 3.7 mm Al and Q.25 mm Cu)

Energy dependence < 8 % {al BO KV to 150 XV, RQA, RQR and RQT qualities)
Radiaf uniformity + 2 %

Axialuniformity £ 3 %, within rated length

infiuence of refative humidity < 0.3 $ {for RH < 80 86}

Uncerlalnly in temp, and pressure correction 2 %

For further specification delalls, please refer to your CT Manwal.
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RaySafe~

Certificate No.: 184572-20190213

Calibration Equipment

Date of Calibration: 0211319 Product: Xi
Serlal Number: 164572 Model: CT

The listed equipment below was used as a main reference for the calibration

. Arrival Check - - - s Calibration:
CPl Indico 100 CPlIndico 100
HF HF
W7 2.6 mm Al W/ 2.5 mm Al
12x12em 12x12 em
85 cm 86em

S -Calibration
.- Reference System b :
i e S Date

T P x2CT x2CT

. DOSE . SIN: 248614 si2/2018 SIN: 248514 81372048

The expanded unicersinties for the presenied devialions are:
3,3 % for Dose

The reported expanded uncertainly Is based on & stendard uncertalnly mulliphied by @ coverage factor k = 2, which
for a normal distibution provides a fevel of confidence of approximalely 95%. (EA-4/02 (Expression of the

In Measuremen! (GUM})

Dose syslems are calibrated by PT8B.
Aif dose reference systems are traceable fo NIST and PT8,

Unfors RaySafe cafitralion method: "Calibration method for kV melers. ACCR-0454 ver, 3" andfor "Calibralion
method for Alr Kerma ACCR-0453 ver. 37

Tested by: Adam Denney

L
Approved by. , S/ ”;%W ;2
Stacei Terres
Finalization Clerk

RaySafe inc.

a Fluke Biomedical Company
6045 Cochran RD, Clevaland, CH 44139-3303
Phone: 800.850.4808 FAX: 440.348.2307
cuslomerservice.us@raysafe.com. www.RaySale.com
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RaySafe~

Certificate No.:  160504-20190213

Certificate of Calibration

US Internal Product: Xi
c/o Fluke Biomedical Model: Light
6045 Cochran Rd Serial Number: 160504
44139 SOLON, OH Light Arrival Check: Date: 02/13/19
United States Light Calibration Certificate: Date: 02/13/19

Calibration Equipment List

Your instrument has passed several strict tests and has been approved for delivery.
Enclosed you will find detailed documents for your instrument.

This certificate may not be reproduced other than in full, except with the prior written approval
of Unfors RaySafe.
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Certificate of Calibration
Xi Light Detector

RaySafe~

Certificate No.: 160504-20190213

Date of Calibration: 02/13/19 Product: Xi
Serial Number: 160504 Model: Light
Measurement Details, As Left:
Luminance llluminance
Measurements Measurements
Ref. Value Xi Value Deviati Ref. Value Xi Value Deviati
(cd/m?) (cd/im2) eviation (ux) (ux) eviation
4,990 4,937 -1.1% 200.3 199.9 -0.2%
1000 994.9 -0.5%
3002 2968 -1.2%

Luminance measured with Xi setting at Luminance CRT

Page 3 of 4

Unfors Xi Light Specification:
Luminance * 3% and llluminance * 3%

For further specification details, please refer to your Xi Light Manual.



Calibration Equipment

RaySafe~

Certificate No.: 160504-20190213

Date of Calibration: 02/13/19 Product: Xi

Serial Number: 160504 Model: Light

The listed equipment below was used as a main reference for the calibration

Reference System CetlEiien
Date
OL 462 Controller, S/N: 07407139
OL 462-8U Intregrating Sphere Calibration Standard, S/N: 07202010 10/31/18
Opal Diffuser, S/N: 07202010-A

The expanded uncertainties for the presented deviations are:
Luminance: 1.8%
llluminance: 2.0%

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k
=2, which for a normal distribution provides a level of confidence of approximately 95%. (EA-4/02
(Expression of the Uncertainty of Measurement in Calibration) and ISO/IEC Guide 98-3:2008, Guide to
the Expression of Uncertainty in Measurement (GUM))

The reference instruments are traceable to SP Technical Research Institute of Sweden providing traceability to international standards

Calibration condition:

Ambient Temperature: 15-30°C
Relative Humidity: <80%

Tested by: Adam Denney

Approved by:

Inel Arslanovic
Calibration Engineer

RaySafe Inc.

a Fluke Biomedical Company
6045 Cochran RD, Cleveland, OH 44139-3303
Phone: 800.850.4608 FAX: 440.349.2307
customerservice.us@raysafe.com. www.RaySafe.com
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‘RaySafe~

Certificate No,:  182193-20100213

CALIBRA Tl ON CER TIFI CA TE issued by an Accredited Calibration Laboratory

US Internal Product: X
¢lo Fluke Biomedical Model: Survey
8045 Cochran Rd Serial Number: 163193
44139 SOLON, OH
United States
Arrival check: Date: 02/13/19
Callbration Certificate: Dale: 02/13/19

Calibration Equipment List

Your instrument has passed several strict test and has heen approved for delivery,
Enclosed you will find detailed documents for your instrument.

%
éAc'CDITE'bE

CALIBRATION CERY 3081.0]

This laboratory is accredited by the American Association for Laboralory Accreditation (A2LA) and the resuits
shown in this certificate have been determined within the scope of accreditation unless stated otherwise in
this certificate.

This certificate may not be reproduced other than in full, except with the prior written approval of RaySafe.

Templite Xi Servey CLE Ver 8
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RaySafe~

Certificate No.: 163193-20190213

Date of Calibration: 02/13/19 Product: Xi
Serial No: 163193 Model: Survey

Your instrument has passed several strict tests and has been approved for delivery.

Arrival check

Dose Xi Survey Detector

Measurement Details, As Found:

: Generator Settings:+ e oo - Measurements' Coon o Tolerance®) -
_Reference | XiSurvey | noviation | Min. ] Max
5 K ._;.:-_pGy_-_-__:-_; : _._.uGy._ ; s : i L S ;
40 16 | 2000 | 2MMAI® 15.4 151 2.0% 12.6% 12.6%
0,2 mm Cu
80 16 | 2000 | AMMAI+ 176 176 0.2% 12.6% 12.6%
2mm Cu
Calibration
Dose Xi Survey Detector
Measurement Details, As Left:
Ly Gengrator Setlingst s Measurements b Specification:s i
'“'P WAL WS Filtration 1 pGy..."'.T | Usviation - Min !
40 16 | 2000 | AmmAI+ 15.5 15.3 A% 40% 10%
0,2mmCuy
80 16 | 2000 | AMMAI+ 17.5 17.8 1.5% 0% 10%
2 mm Cu

Xi Survey Specification: Dose + 10% (R/F & Mam) 20% (Nucl. Med.)
For further specification details, please refer to your Xi Survey Manual.

*} The toterance is calculated as the manufacture specification plus the expanded uncertainty. The reporied
expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, which for a normal
distributicn provides a level of confidence of approximately 95%. (EA-4/02 {Expression of the Uncertainty of
Measurement in Calibration) and ISO/IEC Guide 98-3:2008 (Guide to the Expression of Uncertainty in
Measurement)).

For further details regarding the arrival check tolerances, please refer to enclosed "Information on Assessment of
Compliance with Specification”.
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RaySafe~

Gerlificate No.: 163193-20150213

Calibration Equipment

Dyate of Calibrattan: 02/13/19

iProduct:

X

Serlal No: 163183

IModel:

Survey

The listed equipment below was used as a main reference for the callbration

. Conventionaland RIF ' - Conventional and R/F
: Arrival Check 7 1 sGalibration’ s
CPI adico 160 CPl indlca 100
HF HF
w W
19 x 20 e 16x 20 cm
120 om 120 cm

Gallbration o] ot e T S ealiration
- “hate | ReferencoSystem | BEIERR
Unfors Xi Unfors X{
SIN: 211690 2013/03/03 S 211680 9132018

The expanded uncertainies for the presenled deviaticns are:
2,6 % for Dose

The reperted expanded uncertatnly Is based on a standard uncertalnty multiplled by a coverage
factor k = 2, which for a normal distiibution provides a leve! of confidence of approximately $6%.
(EA-1/02 {Expression of the Uncentalaty of iMeasuremen! in Calibration) and ISCAEC Guide 98-
3:2008, Guids to the Expression of Uncerlalnly in Measurement (GUM))

Afl reference systerms are calibrated once a year. Dose systems are calibraled by PTB.
Alf dose reference systems ave lraceable [o NIST and PT8, Calibration condition:

Ambient Temperalure: 53-86°F
Relative Hunidity: <80%

RaySafe calibralion method: *Caliration method for Alr Kerma ACCR-0453 ver. 3"

Tesled by: Adam Denney

Approved by: &}ﬁﬁi\“ﬂmy/

Stacei Torres
Finalization Clerk

RaySafe Inc.

a Fluke Biemedical Company
8045 Cochran RD, Cleveland, OH 44139-3303
Phone: 800.850,4608 FAX; 440,349,2307
customerservice,us@raysafe.com, www.RaySafe.com
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US Internal

¢fe Fluke Biomedical
6045 Cochran Rd
4413G SOLON, OH
United States

RaySafe

Certificate No.:  181441-20180213

CALIBRA TI ON CER T”:l CA TE issued by an Accredited Calibration Laboratory

Product: X

Model: Transparent Detector
Serial Number: 91441
Arrival Check Dale 02/13/19
Calibration Certificate: Dale 02/13/19

Calibration Equipment List

Your instrument has passed several strict tests and has been approved for delivery.

Enciosed you will find detaifed documents for your instrument.

IACCREDITED]

CALIBRATION CERT 308E04

This laboratory is accredited by the American Assaociation for Laboratory Accreditation (A2LA) and the results
shown in this certificate have been determined within the scope of accredilation unless stated otherwise in

this certificate.

This certificate may not be reproduced other than in full, except with the prior written approval of Unfors

RaySafe.

Template Xi Transparen! CLE Ver {8
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RaySafe

Certificate No.: 191441-20190213

Date of Calibration:
Serial No:

02/13M19
191441

Product: Xi
Model. Transparent Detector

Your instrument has passed several strict tests and has been approved for delivery.

Arrival Check:

Dose, Xi Transparent Detector

Measurement Details, As Found:

ST - | Reference [ i L
v s S| helerence .| AL D ol
70 100 320 2.6 mm Al B55.32 857.16 0.22% 7.8%
100 80 320 2,5 mm Ai 1362.00 1386.93 1.83% 7.8%
120 8o 3290 25 mmAl 1865,49 1916.46 2.73% 7.8%
Calibration

Dose, Unfors Xi Transparent Detector

Measurement Details, As Left:

asu

e

Generator Seltings

rements

Referenice -

i UGy
320 841.5
T BU LU Z2,bmm Al 1330.9
120 80 320 2,5mmAl 1829.9

*) The tolerance is calculated as the manufacture specification plus the expanded uncertainty. The reported expanded
uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, which for a normal distribution
provides a level of confidence of approximately 95%. (EA-4/02 (Expression of the Uncertainly of Measurement in
Calibration} and iSO/AEC Guide 98-3:2008 (Guide to the Expression of Uncerlainty in Measurement)).

For further details regarding the arrival chack tolerances, please refer to enclosed "Information on Assessment of
Compliance with Specification®. ‘
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Arrival Check

Xi Light Detector

RaySafe~

Certificate No.: 160504-20190213

Date of Arrival Check: 02/13/19 Product: Xi
Serial Number: 160504 Model: Light
Measurement Details, As Found:
Luminance Illuminance
Measurements Measurements
Ref. Value Xi Value Tolerance *) Ref. Value Xi Value Tolerance *)
(cd/m2) (cdim?) 4,8% (lux) (lux) 5,0%
4.990 5.127 2.7% 200.4 203.2 1.4%
997.5 1027 3.0%

Luminance measured with Xi setting at Luminance CRT

*) The tolerance is calculated as the manufacture specification plus the expanded uncertainty. The reported expanded uncertainty is based on a standard
uncertainty multiplied by a coverage factor k = 2, which for a normal distribution, and a one-sided tolerance interval, provides a level of confidence of approximately
95%. (ISO/IEC Guide 98-3:2008, Guide to the Expression of Uncertainty in Measurement (GUM))
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RaySafe~

Cerlificato No.: 191441-20190213

Calibration Equipment

Date of Calibration: 02/13119 Product: Xi
Serial No: 191441 Modeth: Transparent Delector

The listed equipment below was used as a main reference for the catibraticn

- calibration

GPl Indico 100 CPlIndleo 100
HF HF
w w
10 x 10 cm f0x10em
130 cm 130 cm

Calibratt

on i
Date

Rufarance Suetam | o Calibration:
Reference System. | - Cinate

Reference System

Unfors Xi Unfors Xi
SiN: 208331 fajoans SIN: 206331 osH3Ng

The expanded uncertsinties for the presented devialions are:
2.8 % for Dose

Tha reporied expanded uncentainly is based on a standard uncertainly multistied by a coverage
fagtor k = 2, which for a normal distribulion provides a fevel of confidence of approximately 95%.
{EA-4/02 (Expression of the Uncerlainly of Measurement in Cakibration} and ISOAFC Guide 98-
3:2008, Guide to the Expression of Uncertainiy in Measurement (GUM}Y)

All reference systems are calibraled once a year.
All dose reference syslems ore fraceable lo NIST and PT8, Calibration Condition:

Ambient Temperalure; 53-86°F
Relalive Humidity: <80%

Unfors RaySafe calibration method: “Calibration method for Air Kerma ACCR-0453"

Tasted by Adam Denney

Approved by: w@ﬁ, ,% e

Slacet Tormres
Finalization Clerk

RaySafe Inc.
a Fluke Blomedical Company
6045 Cochran RS, Clevetand, OH 44138-3303
Phone: 8C0.850.4608 FAX: 440,349.2307
customerservice us{@raysale.com. www.RaySafe.com
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