Plasma And Vacuum Technologies

MANUFACTURING :

Custom - built Plasma & Vacuum Components and Assemblies

SERVICES :

Helium Leak Testing, Methane Leak Testing as per API & ISO-15848 Standards
Vacuum Brazing, Vacuum Heat Treatment, Calibration of Vacuum Gauges

Representative of Saes Getters, Italy for Vacuum Pumps in India

Plot No. 17, Road 1 - A,

GIDC, Kathwada, Ahmedabad-382430.

Phone : +91 79-29705319, Fax : 079-29709216
Email : pvt@plasvac.com

Website : www.plasvac.com

Certificate No :

624202202275

Date : February 27, 2022

API STANDARD 624 TEST CERTIFICATE
Type Testing of Rising Stem Valves Equipped with Graphite Packing For Fugitive Emissions

This is to certify that the below mentioned valve has been inspected by Plasma & Vacuum Technologies and found to be
satisfactory in accordance with the requirements of API 624, First Edition 2014.

Manufacturer:

Address:

Location of Test:

Fluid-O-Mech Controls Inc.

14/1A, Pancharatna Industrial Estate, Near Ramol Bridge, Vatva G.LD.C,
Ahmedabad — 382 445. Gujarat. India.

Plasma & Vacuum Technologies, Plot No.17, Road 1-A, GIDC Kathwada, Ahmedabad

382430, India.
Valve Details: Globe Valve, 1 1/2” 800#
Product :
Design Standard: API 602
Packing : Make: New Empire Gaskets, Model: Seal-It.
Body/Bonnet Material : ASTM A105
Stem Material : ASTM A276 TP410
GA Drawing No: FMC/40X800#/GBV/SW/00
Test Fluid : Methane (>97 % Purity)
Test Pressure : 41.4 barG (~600 psiG)
Test Temperature : At Ambient and 260°C (~ 500°F)
Mechanical Cycle : 310 Cycles over 3 Thermal Cycles
Maximum Leakage : 59.7 |ppmv
Average Leakage : 31.9 ppmv
Acceptance Criteria : <100 [ppmv maximum
Test Result : PASS
Test Report No : PVT/SD/FET/R/202202/126
Test Start Date : February 23, 2022
Test End Date : February 25,2022

Valve Qualified : All valves of the same basic design as the test valve may be deemed to have been type tested, subject to the
following additional limitation. For API 602 Valves, 1 1/2" (DN 40) Class 800 test valve qualifies all valves from 1 1/4” (DN
32) through 2 1/2” (DN 65) and up to and including pressure class 800.

Test Conducted by

Venkat N. Ramani

ASNT Level III (LT) 183918

Test Witnessed By




Plasma And Vacuum Technologies

MANUFACTURING :

Custom - built Plasma & Vacuum Components and Assemblies
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API STANDARD 624 FUGITIVE EMISSIONS TEST REPORT RovNo.00
RepotNo: |  PVT/SDIFET/RI202202/26 < [Report Date: 27 February 2022
Manufacturer : Fluid-O-Mech Controls Inc. |Valve Stem Type : Rising & Rotating Stem ,
Valve - Type, » API / ASME
Size, Class : Globe Valve, 1 1/2” 800# 4 Design Standard: API 602
Packing Description : Number of Rings : 6 nos
OD : 25.0 mm,
Make: New Empire Gaskets, Model: Seal- |ID : 15.25 mm Body / Bonnet Gasket Connection: SPW
It. Thickness : 4.5 mm SS316 + Graphite Filler.
Stack Height : 27 mm
Packing Manufacturer : Stuffing box depth : 28 mm
New Empire Gaskets P Gland Follower Exposed Length:17mm |Body-Bonnet connection : Bolted.
Gland Nut recommended torque:38Nm |Gland Follower Insertion Depth: 2mm  |Body/Bonnet Nut recommended torque: 160Nm
Test Start Date : 23 February 2022 Valve Selection : by Manufacturer; Selection Date:17.02.2022
Test Completion Date : 25 February 2022 Selected by : QA/QC Dept. Fluid-O-Mech Controls Inc. Ahmedabad.
SUMMARY OF FUGITIVE EMISSIONS TEST DATA
Methane | Temperature at | Temperature at Static Leak Dynamic Leak
Test Segment Cycle Pressure Body Stem Measurement | Measurement Remarks
(barG) (°C) (°C) (ppmv) (ppmv)

Ambient Temperature 0 41.4 28 28 7 13.4
T(a) = RT, 24.2 OK
P(a)=41.4 barG 50 41.4 29 30 18.7
Elevated Temperature 51 41.4 262 2 20.
T(e) =260°C, \ 2 A 29.0 OK
P(e) = 41.4 barG 100 41.4 264 261 25.2
Ambient Temperature 101 41.4 29 30 23.5
T(a) = RT, 329 OK
P(a)=41.4 barG 150 41.4 31 32 28.2
Elevated Temperature 151 41.4 260 259 25.3
T(e) =260°C, 49.1 OK
P(e) = 41.4 barG 200 41.4 265 263 45.2
/Ambient Temperature 201 1.4 27 27 24.6
T(a) = RT, 41.6 OK
P(a)=41.4 barG 250 414 29 29 35.0
Elevated Temperature 251 41.4 267 268 28.6
T(e) =260°C, 59.7 OK
P(e) = 41.4 barG 300 41.4 269 269 56.1
Ambient Temperature 301 41.4 39 40 22.4
T(a) = RT, 34.3 OK
P(a)=41.4 barG 310 41.4 39 40 32.7

Valve Serial Number:|3H442 (Heat No.: Body: E1221, Bonnet: B242) 4
Running Torque - First Cycle : 12 Nm, Last cycle : 10 Nm FINAL REMARK : Pass ( v )

Pre-test Preparations & Adjustments : 1) Gland bolting, Body/Bonnet and Valve open-close torques were verified; 2) The air in the valve cavity
was evacuated and purged with Helium prior to starting the testing; 3) The stem orientation was kept vertical; 4) External valve heating was
designed, with heating coils and wrapped by Alumina wool; 5) Electrical Operation using wheel was set for cycling (opening and closing) the
valves.

Notes : 1) The test valve was randomly selected; 2) The test medium was methane with purity > 97%; 3) The test was conducted in a safe, well ventilated and
protected environment; 4) No packing adjustment was done during test. Running torques at the start and end were measured and recorded; 5) Methane Detector
(Model TVA 2020, Thermofisher) was used for ambient monitoring; 6) Methane Detector (Model TVA 2020, Thermofisher) was used for methane leakage at gland
and body / bonnet joint. The Probe was calibrated prior to each measurement using an external calibration gas with known Methane concentration. T(a)= Ambient
Temperature, T(e)= Elevated Temperature, P(a)= Ambient Pressure & P(e)= Elevated Pressure, RT=Room Temperature ...

Test Witnessed by Test Conducted by

Venkat N. Ramani
ASNT Level Ill (LT)
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Annexure 1 : SET UP
Report No.: PVT/SDIFET/R/I202202/ 26 Report Date: 27 February 2022

1 : Methane Gas Cylinder; 2 : Isolation Valve; 3 : Pressure Gauge;
4 : Valve under Test; 5 : Temperature Sensor; 6 : Hot Zone;
7 : Methane Leak Detector; 8 : Sniffer Probe; 9 : Valve operation—Rising & Rotating Stem. 7
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Vacuum Brazing, Vacuum Heat Treatment, Calibration of Vacuum Gauges Phone : +91 79-29705319. Fax : 079-29709216

L e \ X Email : pvt@plasvac.com
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Annexure 2

Schematic of Probe Calibration Set up
Report No.: , PVT/SDI/FET/R/202202/ 26 Report Date: 27 February 2022

5 Methane Gas Cyllnder 2 : Zero Gas / Helium Cylinder; 3,4,5 : Positions of Methane Leak Detector For
Calibration, EPA21 Calibration and Zeroing respectively; 6 : Vacuum Pump; 7 : Rese eir=8, 9, 10, 11: /
Pressure Gauges; 12 : Methane Calibrated Leak. |
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ANNEXURE 3 : TEST REPORT - HELIUM LEAK TESTING

Report No: [PVT/SD/FET- HLT/R/202202-26 < |Report Date : February 23, 2022 7

Lt 5 Testing
Client : Fluid-O-Mech Controls Inc. |- tn. . |HLD ASM 310 ADIXEN
Menuiecurer: | Fluid-O-Mech Controls Inc. |"2%3!  |PVT/CD/SL/03, PVT/CDISL/04
ASME Sec V, Art 10
' e 2 s q ’ ’ X
tem Globe Valve, 1 1/2” 800# Ref. Code(s) Detector Probe Technique

Helium Leakage Rate : <1.0x10-6 mbar I/s at
Reference: Prior to AP1624 Test of valve |Qualification: |Body-Bonnet and Gland joints at 41.4 barG

pressure (10% of Helium + 90% Nitrogen).

Leak Detector and Probe Calibration
Standard Leak Value | Observed Leak Value Instrument Sensitivity
A | 248 x10® |mbarl/s ~2.5x10® |mbar /s better than 10° std cc/s
B | 1.13x10° mbarlis ~1.1x10° |mbar l/s CF=1.0 Response <56s
Body Gland Joint
Stage Test Date Remarks
Leak Rate (mbar I/s) Leak Rate (mbar I/s)
Prior to Leak
1 |API624 Feb 23,2022 / 8.7x107 / 9.6x107 ~ Tightness is
Test ¢

Test Witnessed by Test Conducted by

Venkat N. Ramani
ASNT Level Ill (LT)
Fluid-O-Mech Controls Inc. Plasma&Vacuum Technologies
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Annexure 4
CALIBRATION DATA AND METHANE LEAKAGE EVALUATIONS
Report No.: PVT/SDI/FET/R/202202/ 26 Report Date: 27 February 2022
Ambient Leak | Calibration Leak
Test Segment Cycle Condition Rate Value Rate Value g etegpqr Observed Leak Rate | Measured Leak Rate
(ppmv) (ppmv) ensitivity (ppmv) (ppmv)
Ambient Temperature 0 Static 2.3 1.02 15.4 134
T(a) = RT, 50 Static 4.2 75.4 1.05 221 18.7
P(a)=4T40arG 50 Dynamic : i 27.3 24.2
Elevated Temperature 51 Static 5.1 1.05 24.9 209
T(e) =260°C, 100 Static 7.6 75.8 1.09 30.7 25.2
P(e) = 41.4barG 100 Dynamic . \ 34.1 29.0
Amisloit Temperature. | 101 Static 2.8 1.01 26.0 235
T(a) = RT, 150 Static 5.2 76.3 1.05 321 28.2
P(a)=41.4'barG 150 Dynamic : N 36.6 32.9
Elevated Temperalire | 151 Static 8.0 1.08 313 25.3
T(e) =260°C, 200 Static 3.4 76.7 1.02 47.9 45.2
P(e) = 41.4barG 200 Dynamic - . 51.7 49.1
Ambient Temperature 201 Static 7.0 1.10 29.4 24.6
T(a) = RT, 250 Static 2 74.9 1.02 36.3 35.0
Pia)t4 b 250 Dynamic \ 1 427 416
Elevated Temperature 251 Static 7.7 1.10 33.7 28.6
T(e) =260°C, 300 Static 5.9 75.4 1.07 58.2 56.1
P(e) = 41.4barG 300 Dynamic y g 61.6 59.7 ~
Ambient Temperature 301 Static 8.4 1.10 28.7 22.4
T(a) = RT, 310 Static 28 75.9 1.02 34.9 32.7
P(2)414 barG 310 Dynamic i ’ 36.4 343
Average Value: M9 ~
Calibrated Leak used (ml/m) : SL 0.072
Flow Rate at Methane Leak Detector (Ipm) : FR 0.966
Estimated PPM value (PPMv) = (SL/FR)x1000 74.53
Leakage at Body-Bonnet Connection
Ambient Leak| Calibration Observed Leak| Measured
Cycle Number Body thsrél)aerature Prﬁ:?gre Rate Value Leak Rate szzt:i:itvc;:y Rate Value Leak Rate
( ) (ppmv) Value (ppmv) (ppmv) Value (ppmv)
0 28 41.4 2:3 75.4 1.02 18.9 16.9 7
310 39 41.4 2.8 75.9 1.02 41.3 39.3 ~

Measured Leak Rate = (Observed Leak Rate — Ambient Leak Rate Value) x
[Estimated PPM value / (Calibration Leak Rate Value — Ambient Leak Rate Value)]

Test Witnessed by Test Conducted by Test Witnessed !}y

éﬁ‘ |
Venkat N. Ramani (9 /|
IASNT Level I (LT) = /
Fluid-O-Mech Controls Inc. Plasma&Vacuum Technologies
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Annexure §
Methane Leakage Measurements
Report No.: PVT/SD/FET/R/202202/ 26 Report Date: 27 February 2022

(a) (b)

CONTROL

(c) (d)
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Annexure 6

Temperature Measurements
Report No.: PVT/SD/FET/R/202202/ 26 Report Date: 27 February 2022

1 1/2Inch 800% Globe Valve ; Fluid-0-Mech Controls Inc.
API 624 Test : Temperature Profile

1
300
SP Y \ \
5200 \ \ \
1;7150
i \ \ \
2100
: \ \ \
o 1 ¥ 1 i H H 1
0 10 20 30 40 50 60 70

23 February 2022 25 Febmiary 2022
Time (Hours)

Paae 8 of 12



Plasma And Vacuum Technologies

MANUFACTURING :

Custom - built Plasma & Vacuum Components and Assemblies

SERVICES : Plot No. 17, Road 1 - A,

Helium Leak Testing, Methane Leak Testing as per API & ISO-15848 Standards GIDC, Kathwada, Ahmedabad-382430.

Vacuum Brazing, Vacuum Heat Treatment, Calibration of Vacuum Gauges Phone : +91 79-29705319, Fax : 079-29709216

Email : pvi@plasvac.com

Saes . 2 <
Representative of Saes Getters, Italy for Vacuum Pumps in India Website : www.plasvac.com

Annexure 7
Pressure Measurements
. Report Date: PVT/SDIFET/R/202202/ 26 Report Date: 27 February 2022

1 1/2 Inch 800# Globe Valve ; Fluid-O-Mech Controls Inc.
APl 624 Test: Pressure Profile 8

45

g

%

Pressure (barG)

0 10 20 30 40 50 60 70

23 February 2022 25 February 2022 Is
Time (Hours}
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Annexure 8

Valve Operation Mechanism
Report Date: 27 February 2022

Report No.: PVT/SD/IFET/R/202202/ 26

st
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i
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Annexure 9
Post — Test Valve Opened Up Photographs
Report No.: PVT/SD/FET/R/202202/ 26 Report Date: 27 February 2022

The disassemk  Parts were inspected and the condition was found
satisfactory. e

Remarks:
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List of Calibration Reports of Instruments /
Documents attached

Report No.: PVT/SD/FET/R/202202/ 26 Report Date: 27 February 2022

1 |Methane Gas Cylinder 709

2 |Gas Monitor Pump (Flow Rate), Report No. PVT/SD/FRM/R/2022/01

3 |Standard Leak, S| No PVT/TD/CL/06, Report No. PVT/SD/FRM/R/2022/02
4 [Helium Standard Leak, S| No. PVT/CD/SL/03

5 [Helium Standard Leak, SI No. PVT/CD/SL/04

6 [Torque Wrench, MACMASTER, PVT/SD/TW/01 & 02

7 |Pressure Gauge, LA, PVT/SD/GP70D/16 .

8 |Temperature Sensor, Thermal Sense Tech, PVT/SD/TST/28 & 29 -~

9 |ASNT NDT Level llI certification of V N Ramani

10 |API 622 Qualified Packing Certificate
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() NationaL Centre For QuaLiry CaLiBRATION

4, Abhishree Corporate Park, Nr. Swagat Bungalows BRTS, Iskcon-Ambli Road, Ambli, Ahmedabad-380 058
y Ph. +91-79-29795322, 29795323  Fax : +91-79-29795323, Cell No. +91-9327017517, +91-9328616370
o E-mail : ncqc@calibrationiaboratory.in, ¢ calibrationlab.ncqc @ gmail.com cc-2128
Since 1993 Visit our Web Site : www.calibrationlaboratory.in

Precision Calibration with National / International Traceability for Temperature, Dimensional, Pressure,
Vacuum, Time, Mass, Electrical, Noise, Airflow, Lux & all Special Purpose Instruments in all ranges.

Calibration Certificate

Name of Customer » Plasma & Vacuum Technologies | Certificate No. | NCQC-M/161221/03
| Plot No.17, 1/A Road, GIDC Kathwada, Date of Issue | 17-12-2021
Ahmedabad-382 430, Gujarat | Date of Calibration | 16-12-2021
- L .G | Suggested Due Date| 15-12-2022
: FICR/IM/052, Issue No.01
Date Of Receipt / Ref. No.-»> 16-12-2021 Page 1 of 1

ULR - CC212821000005773F D'ivswci;ilvine - Mechanical Calibration,

Force, Torque

; - o oy I T
Details of Observation of Unit Under Sd i ll 'ﬁdmn i 5 zlg ISE?_W/O
Calibration syt ' =
Name of Instrument . Torque Wrench €
Range 70 — 340 Nm | Visual Inspection OK f
Least Count 10 Nm | Make Mac Master i
Type Type Il | Model TW 250 R 1
Accuracy + 4 % of rdg. | Class A |
ToForcciNSet o: i Reading Observed By Torque Absolute Error Expanded
rqueN":enc % Wrench calibration system in Nm In Nm Uncertainty (%)
110 107.9 24 2.42 % rdg.
230 226.7 3.3 2.42 % rdg
320 3243 4.3 2.42 % rdg.

Remarks:

- Averages of minimum five readings are reported.

> Suggesled due date is given based on customer requirements. !

- Calibration points are given based on customer requirements.

“ These resulls are obtained at the time of calibration.

- Any hand written corrections (except @ marked) or photocopies of the report invalidates this certificate.

“ The uncertainties are for a confidence probability of not less than 95% with coverage factor k = 2,

- Environment condition during calibration: 23 + 2°C, 40 to 60% Rh. |

- Reference standard no.: IS/ISO 6789. ;

< Location of 'performance of calibration < Al Lab. 2

- Condition of instrument found satisfactory during receipt. |

- Reference calibration method no.: NCQC/CM/M/052

 Our masters are directly calibrated through NABL accredited calibration laboratory having direct Traceability with
national / international standard. |

Details of master Instrument Used for Calibration SRR : 1‘

Nomenclature Make / Model | Id. No. / Sr. No. Calibration Due Date
Torque Wrench Sushma / TS-103F & 3 1513-0089,0091,0092,0093, 30-03-2023
calibration system TDU-RB-103 | / DU13-0032 (NCQC-M/022) \ W sl S
g(e:ggc:éssgj Certificate no. & lr?(«:f:'abriﬁ_ty of master with National Standards |
152, 152/2 “»  Qur ma?mr' ‘forque wrench calibration system is calibrated and traceable to National Standard
152/3 1 52/4 through : NABL Zactredited, laboratory Sushma Industries calibration centre, Certificate no
Butiae SCPL/CCI28762877,28 $,2879 /03/12020-2021, Date - 31-03-2021. 4 e
(55 2

| = | AHMEDABAD)
\2\ f; /

|

| Calibrated By

ER TOMORROW”




NationaL Centre For QuaLiTy CALIBRATION

4, Abhishree Corporate Park, Nr. Swagat Bungalows BRTS, Iskcon-Ambli Road, Ambli, Ahmedabad-380 058
Ph. +91-79-29795322, 29795323 * Fax : +91-79-29795323, Cell No. +91-9327017517, +91-9328616370
E-mail : neqe @ calibrationlaboratory.in, * calibrationlab.ncqc @ gmail.com cC-2128
Since 1998 Visit our Web Site : www.calibrationlaboratory.in

Precision Calibration with National / international Traceability for Temperature, Dimensional, Pressure,
Vacuum, Time, Mass, Electrical, Noise, Airflow, Lux & all Special Purpose Instruments in all ranges.

Calibration Certificate »

Name of Customer = Plasma & Vacuum Technologies | Certificate No. | NCQC-M/161221/01
Plot No.17, 1/A Road, GIDC Kathwada, | Date of lssue 17-12-2021
Ahmedabad-382 430, Gujarat Date of Calibration 16-12-2021
} ; 1 Suggested Due Date| 15-12-2022
i FICR/M/052, Issue No.01
| .Date Of Receupt ! Ref. No.»> 16 12-2021 Page 1.0f 1 ;

1 ‘Discipline > Mechanical Calibration,
ULR - CC212821000005771F Force, Torque

Details of Observation of Unit Under Ideqtafncahon e, BRI
B Serial No. . 24R-12
Calibration
Name of Instrument . Torque Wrench
Range 10 — 68 Nm Visual lnspecuon OK
Least Count 2 Nm Make Mac Master
Type Type Il Model TW 50 R
Accuracy + 4 % of rdg. Class A
Tofot:z?;;:: i Reading Observed By Torque Absolute Error Expanded
9 Nt Wrench calibration system in Nm In Nm Uncertainty (£)
24 22.94 1.06 2.58 % rdg.
44 42.25 1.76 2.58 % rdg.
68 66.21 1.79 2.58 % rdg.
Remarks:

= Averages of minimum five readings are reported.

- Suggested due date is given based on customer requirements.

< Calibration points are given based on customer requirements.

- These resulls are obtamad at the time of calibration.

. > Any hand written corrections (except @ marked) or photocopies of the report invalidates this certificate.

“ The uncertainties are for a confidence probab'my of not less than 95% with coverage factor k = 2,

« Environment condition during calibration: 23  2°C, 40 to 60% Rh.

- Reference standard no.: IS/ISO 6789.

~ Location of performance of calibration - At Lab.

~ Condition of instrument found satisfactory during receipt.

v Reference calibration method no.: NCQC/CM/M/052.

- Our masters are directly calibrated through NABL accredited calibration laboratory having direct Traceability with
national / international standard.

Details of master Instrument Used for Calibration

~ Nomenclature Make / Model ‘_ a_ 4, No. / Sr. No. Calibration Du;liatej
Torque Wrench Sushma / TS-103F & | T813-0089,0091,0092,0093, 30-03-2023
calibration system TDU-RB-103 | /DU13-0032 (NCQC-M/022)
gggg c‘:‘ésﬁ: Certificate no. & traceability of master with National Standards
152 '152,27 ‘-;T‘Oel'.lr ./;, orque wrench calibration system is calibrated and traceable to National Standard |
1 52/’3 152/4 agcredited laboratory Sushma Industries calibration centre, Certificate ne.
'h.‘k.A 2878, 2879 /03/2020-2021, Date - 31-03-2021. |

Lo & Traceable To National / International Standards.

v
Cahbrated By ; Mﬁ 1 Reviewed & Approved By

NCQC DEFINES CALIBRATION AS “Precision ano Reuasiuty oF INSTRUMENTS FOR YOUR B\TTEB’TOMWQW
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Since 1998

Nationar CenTRE For Quanity CALIBRATION

4, Abhishree Corporate Park, Nr. Swagat Bungalows BRTS, Iskcon-Ambli Road, Ambli, Ahmedabad-380 058
Ph. +91-79-29795322, 29795323 « Fax : +91-79-29795323, Cell No. +91-9327017517, +91-9328616370
E-mail : ncqe@calibrationlaboratory.in, ¢ calibrationlab.ncqc @ gmail.com cc-2128
Visit our Web Site : www.calibrationlaboratory.in

Precision Calibration with National / International Traceability for Temperature, Dimensional, Pressure,

Vacuum, Time, Mass, Electrical, Noise, Airflow, Lux & all Special Purpose Instruments in all ranges.

Calibration Certlflcate

Name of Customer > Plasma & Vacuum Technolognes

b Cerhf;cale No. 2 %NCOVC-’I\“/NI/{(ISI'{221/1Q‘

Plot No.17, 1/A Road, GIDC Kathwada, Date of lssue 1017-12-2024
Ahmedabad-382 430, Gujarat i Date of Calibration 16-12-2021
Suggested Due Date | 15-12-2022

Date Of Receipt / Ref. No.»> 16-12-2021

FICR/M/I055, Issue No.01
Page 1 of 1

ULR - CC212821000005789F

f Discipline > Mechanical Calibration,
di Pressure and Vacuum

Details of Observation of Unit ldemnﬁcatoon No. PVTISDIGP70D/16 ;
> % Serial No. H 180807 {
Under Calibration !
Name of Instrumem . Pressure Gauge n SN, |
Range 0-70 k?’cm | Initial Error Nil f
Resglution 1&g/om Vusua! Inspection Ok '
Make / Model LA / EN837-1 P i
e Locahon ===
Accuracy ====
Set
Reading Observed 1 % Error of F.S. Expanded
‘::?32’ Master instrument (Xi) DRSS Bregr 11~ X1 | |Xi-Xt{ / F.8.* 100 Uncertainty
i
xn Increasing | Decreasing | Increasing | Decreasing | Increasing | Decreasing k(gt/)cr'r‘\'
Order Order Order Order Order Order
0 0.000 0.000 0.000 0.000 0.00% 0.00% 0.292
F i oy o A 7.092 0.112 0.092 0.16% 0.13% 0.301
12 12222 12,233 0.222 0.233 0.32% 0.33% 0.299
21 21.391 21.383 0.391 0.383 0.56% 0.55% 0.298
28 28.335 28.315 0.335 0.315 0.48% 0.45% 0.302
42 42 523 42 .534 0.523 0.534 0.75% 0.76% 0.299
56 56.761 56.783 0.761 0.783 1.09% 1.12% 0.303
60 60.638 60.615 0.638 0.615 0.91% 0.88% 0296 -
70 70.886 70.865 0.886 0.865 1.27% 1.24% ;}303*}‘ VNN
Remarks Z

FEEEEE80 8080

Averages of minimum three readings are reported,

Suggested due date is given based on customer requirements.
These results are obtained at the time of calibration.

Pressure gauge was calibrated in Hydraulic mode.

Condition of instrument found satisfactory during receipt.

Any hand written corrections (except @) or photocopies of the report invalidates this certificale.
Location of Performance of Calibration At Lab.

Environment condition during calibration: 23 £ 1.5°C, 40 to 60% Rh.
The uncertainties are for a conﬁden(,e probability of not less than 95% with coverage factor k = 2
Reference Standard no. : DKD-R
Reference Calibration method no. : NCQC/CM/M/OS‘)
Our masters are directly calibrated through NABL accredited calibration laboratory having direct traceability with
National / international standard. i A\ W ¢

Nomenclature

Details of Maéié}ul'_r_)gt'r‘uaént Used for Calibration ﬂ_;
Make / Model Id. No. / Sr. No.

Digital Pressure Gauge
NCQC System
Certificate No. |

: C‘a!lbratlon Due Date |
Vijay Enterprises/ MGA N32-2 29-06-2022

NCQC/M-146/NVEM1 806034 »

Certificate no. & Traceability of master with National Standards

> Qur master Digital Pressure gauge is calibrated and traceable to National Standard through NABL

299

Accredited Laboratory, Vijay Instrumentation Services, Certificate No. VIS/21-22/M- a17

Date -29-06- 2021,

A

i
!
;

Traceable To Nanonal / lnternatlonal Standards

v

Cahbrated By /m%sh Desai
Kol

Reviewed & Approved By \

83 - g7l
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NCQC DEFINES CALIBRATION AS "Precision Anp ReviasiLimy oF InstrumenTs ror Youn Bervea) M"”"W"




HI-TECH CALIBRATION

Head Off.: ROYAL INDUSTRIAL HUB, Gala No. 60, N.H.No. 8,
Nr. Daman Ganga River, Valvada (VAP), Tal. Umbergaon Dist. Valsad - 396108,

nsnE ﬂg:’"& Email - hitechvapi@yahoo-com / hitechvapi307 @gmail.com
e S ol s sl Certy No. CC-2472 Web : wwwhi-lechcalibration.com  Cell ; 3426532487 / 9662980368
CALIBRATION CERTIFICATE
Service Roquest No.  :- 2021/07/285 Certificate No. :- HTC/202107/11360
ULR No. . CC247821000011360F Cerificate Date of {ssue - 28-Jul-2021
Daie of Calibration Recom. Due Date © Discipline NABL Cerlificate Due on _Page
22-Jul2024 21-Jui-2022 Thermal - Temperature 05-Dec-2021 4 0f3
1. Customer ;- Plasma & Vacuum Technologios
Plot No. 17, Road No. 1A Kathwada GIDC, Ahmedabad-382430
Racewed Date = 21-07-2021 Worl instruction No.:  HTCAVI10 Environment Condition
Location of Calbration 5~ AtLab Temp.'C RH %
Reference Standard :
Condition of ltem «~ Good NABL 128 & Euromat og-B 244 65.3
2. Description of Item
Name - Thermocouple Range = 010 1200°C
10 Mo, - PVTISD, ST)‘ZS LE S e
Sr. No. e Acouracy e -
Wiake = TST Working Range - Full
MOMITYPE s e Type Location = PYT/SDIDLDIOZ
3. Detail of Master eguipment used for calibration
Name Makell.D No. Certificate No. Certified By Cal. Validity
R-type Thermecouple HTC-EQP-018 NIJ2008/029/001  |Nishitronic CC-2294 17-Aug-2022
21100 Sensor (4-Wire] HTC—EQP-GQO HTCI2020/08/13373 |HTC, & CC-2478 13-Aug-2021
P-100 Sensor {(4-Wire) HTC-EQP-091 NI2008/028/002  [Nishitronic CC-2294 17-Aug-2022
10z Dighal Procision Multimeter HTC-EQP-017 HTC/2021/04/6227 |HTC & CC-2478 _28-Apr-2022

The reported uncertainty is the sxpanded uncertainty in measurement oblainad by multiplying the standard unceriainty
by the coverage factor k=2, which corresponds to a coverage probability of approximately 95% for normal distubution

Note ;
13 UUC stands for Unit Under Calivratinn
2} This perldieats refers only 19 the particutar fem submilted o calibration
&) This cerlificate thall not be reprodusad, axcept in full ualess witten permissicn for tha publication of an gpproved abstract
s beon oblamed from the Technical Manager of "Hi - Tech Calibration Vap?”.
4} Th calbeation results relate cily to the tem calitratad repurted in the ostdicate ane valid ot the time of and undee
the stated sonditions of MEASUOTIENE,

Ankit C Patel Dhammesh R. Purohit
Calibration E‘rz:njr
S
ibrated By Alatharisad Signatory
HF-31/4

Ahmd, Brancits B-25, 2nd Flocr, Tojendio Compsion, Cpp. C.M.C. Pownr House, Odhoy Road, Odhoy, Ahmedebod-382415 Call : 8520706606
Arideshwar Branch : T-95, 3rd Floor, $tver Picga, Bohing Sardar Complax, GIDC, Andeghwar - 393 002, Cell : 94059502367




Head Off.; ROYAL INDUSTRIAL HUB, Gala No. 60, N.H.No. 8,

Nr. Daman Ganga River, Valvada (VAPI), Tal. Umbergaon Dist. Valsad - 398105,
Ermail : hitechvapi@yahoo.com / hitechvapi307 @gmail.com

Web : warhi-techcalibration.com  Celi 9426832487 / 9662980366

NS k"g}é

WoTEE  sosom:

Name I Make/l.D No. Certificate No. Certified By Page 20f3

All Calibration done in S1 units and are traceable to National / International standards as per required 1ISOIEC/17025

4. Tracibility 1 ReT¥pe Thecmoooupie Calibrate theough NABL Lab Nishitronic CC-2284, Vide Certificate No.NI/200B/029001, Calbratad on
18-Aug-2020 Traveabie fo Nofioral Standard,
2 P1-100 Sensor (4-Wns) Calibrati thiough NABL Lab HTC & CC-2478, Vide Certificate No.: HTG/2020/061 3373 Calibrabed on
14-AUG-2020 Traceable to Natona! Standans
A P100 Sensor (4'%')«0&!@- through NABL Lab Mishitronic CC-2204, Vide Certificate No, NVZ008/029/002 Calbrated on
18-Aug-2020, Traceable to National standard.
4 6142 Digital Prosision Multimoter Calibrated thiough NABL Lab HTC & GC-2478, Vied, Centificate No. HTG/2021/04/6227, Calibrated
T StATTEYRE T Trarestiy o Mt St

The reporied 'unomainty iS5 th.c,emandeq uncerlainty in measurement ebtained by multiplying the standard unceriainty
by the coverage factor k=2, which corrssponds to a coverags probability of approximately 95% for normal distnbution.

Note :
13 ULC stands for Unit Under Calibeation.
2) rmmumsmbmvmwnmum:
) This cenificate shall not be reproduced, sxcept in full unless written pernission for the publication of an approved absteact
s been olnined from the Technical Manager of "Hi - Tech Calibration, Vapi®.
43 The calbiation results relate coly to the dem cakbrated reporded in the cotificale are valid at the fime of and under
tiwe stasted conditions. of measurement.

Ankit © Patel
Calibration Enginegr

Calibrated By

Ahmd. Sranch ::8-25, 2nd Floor, Tejondia Complies, Opp. C.M.C. Fower Houso, Odnav Rodd, Qdray, Anmacabod-382415 Coll : 8530706606
Anideshwar Sranch - 125, A Fioor, Siver Plaza, Behind Sardal Campiex, GIHC, Ankeshwar - 393 002, Cell : 9409502367

Signatory
HF-31/4




HI-TECH CALIBRATION

. . S— ——— ] 7o i, — S S

Head Off.: ROYAL INDUSTRIAL HUB, Gala No. B0, N.H.No. &,

Nr, Daman Ganga River, Valvada (VAPI), Tal, Umbergaon Dist. Valsad - 385105,
Email : hitechvapi@yahoo.com / hitechvapi307@gmailcom

Certy No. GG-2478 Web : wwwhi-echealioration.com  Cell: 9428832487 / 8562980388

=TT =

“'.2‘""‘""" 150 9001 12608

.
— —

Certificate No. =  [HTCR2021/07/11360 Date of Calibration - 22-Jul-2021 200
1.D.No. :- PVTISDITSTI26 Recom. Due Date - 21-4ul2022 30f3
ULR No. :- CC247821000011360F Discipline ;- Thermal - Temperature
5. Calibration Method
Actual temperature reading indicated by UUC is compared with specified stahle temperature for a given
temperature measured uging standard - pt-100 Sensor or Themmocouple & DMM or calibrator.
6. Calibration Results :
A} INSTRUMENTAL ERROR FOR TEMPERATURE
s Standard +/- Expanded
Sr. No. Cal. Point UUT Reading Rediling Error Unjcertainity
n"G n*c in *C in*C in *C
1 19.9 199 20,024 -0.124 0.820
2 260.1 260.1 260.275 01475 0650
& 750.2 50,2 750.462 -0.262 2770
4 10004 1600.4 1000.663 0,283 2530
Ankil G Patel Kavita M. Panwala Dharmash R, Purchit
Calibration Engineer Verification Enginesr Quality M er
i f /‘
ﬁ@@j D P .
Calibrated By : ‘ Checked By Autf;ﬂsetf Signatory
HF-31C/00

Ahmd. Branch 18-25, 2nd Floor, Telendra Complex, Oop. CM.C. Power b
Anideshwar Branch : 1-25, 3id Fioor, Sivar Picea, Sehing Sawior Cormpiex,

se, Oodhov Rood, Cdhov Amedabad-382415 Call : 8530706606
Ao Arkiostvwer - 393 002, Cell : 92095023467
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Head Off.; ROYAL INDUSTRIAL HUB, Gala No.60, N.H.No. 8,

Nr. Daman Ganga River, Valvada (VAPI), Tal. Umbergaon Dist. Valsad - 396105
Email : hitechvapi@yahao.com | hitechvapi307@gmail.com

Web : wwuehi-echcalibration.com  Cell : B426832487 19662980356

e
i

HI-TECH CALIBRATION

Certy No. GC-2478

CALIBRATION CERTIFICATE

Service Reguest No. - 2021/G77285 Certificate No. :» HTC/Z021/07/11361
ULR No. =« GC247821000011381F Centificate Date of lgsue - 28-Jul2021
Date of Calibration | Recem.Due Date : Discipline NABL Certificate Due on Page
22-Jul-2021 29-Jul-2022 Thermal - Temperatunz 05-Dec-2021 9 of3
1. Customer - Plasma & Vacuum Technologies
Plot No. 17, Road No. 1A Kathwada GIDC, Ahmedabad-382430
Received Date . 2107-2021 Work Instruction No.;  HTCAVMIITO Environment Condition
i ibrati i ab P 9
:.;;}ca:;;:: o ﬁf“brgmﬂ ) é&; Reference Standard Teg;p 3C R;.; g’
PSS .y NABL 129 & Euromat cg-8 : :
2. Description of ltem
Name - Thermocouple Range :- 010 1200°C
ID No. .. PVTISD/TSTIZE LS o -
&r. No. I Accuracy - -
Make 1= IS8T Working Range ;- Full
Model / Type i i K-Type Location = PYT/SDIDLDIO3
3. Detail of Master equipment used for calibration
Name Make/l.D No. Cerificate No. Certified By Cal. Vaiidity
R-tyoe Thermocoupde HTC-EQP-018 NIF2008/029/001  |Nishitronic CC-2284 17-Aug-2022
P-100 Sensar (4-\Wire) HTC-EQP-080 | HTGI2020/08/13373 [HTC, & CC-2478 13-Aug-2021
P00 Sensor (4-Wi'té} ﬂTCaEQP—OQf NI/2008/028/002  |Nishitronic CC-2294 17-Aug-2022
6 172 Digitat Precision Multmstor HTC-EQP-017 | HTC/2021/04/6227 |HTC & CC-2478 28-Apr-2022
The reporied uncerainty is the expanded uncertainty in measurement obtained by multiplying the standard uncenainty
by the coverage factor k=2, which corresponds 10 & coverage probability of approximately 95% for normal distribution.

Note : :

13 UUC stands for Unit Under Calibration,

2} tmmmmmmmmwmmwmoﬂbmﬁm

a1 This corificsta shall not be mpsoduced, excapt in full unless weitten permission for the publ
has been abtained from the Technical Manager of "Hi - Tegh Calibration Vapi”

&1 Thie calibration fesults relale only 1o the item calibirated reéported in the certificate wre valid at the time of and under
the stated conditons of Meswatement

pan of an app o qak |

Ankit G Patet Purohit
Calinration -EngineK nager
Calibrated By Abthoriséd Signatory

HF-3%/4

Ahmd. Branch : B-25, 2nd Fioor, Tolenaro Somplex, Opp. CMC. Powar Huuso, Ochov Road, Oy Arrnedobod-382415 Cell 1 853070660¢
Ankleshwor Branch s 1-25, 3icd Fioos, Siver Plaza, Bshing Seedor Complax, GIDC, Anidestwar - 3938 002, Cell : D40GB02367
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Head Off: ROYAL INDUSTRIAL HUB, Gala No. 60, N.H.No. 8,

Email : hitechvapi@yahoo.com [ hitechvapi307@gmail.com

HI-TECH CALIBRATION

Nr. Daman Ganga River, Vaivada (VAPI), Tel. Umbergaon Dist. Valsad - 336103,

O] MW 00t 2008 Corty No. €C-2478 Web : www.hi-lecheal ibration.com Cell : 9426832487 | 9662880366
Name Makell.D No. Certificate No. Certified By Pags 2of3

All Calibration done in S units and are traceable to National / International standards as por required ISOIECIH7028

-

4. Tracibility : R-Type Thermocoupie Calibrate shrough MARL Lab Nishitronic CC-2204, Vide Cendicate No NIZ0U02G01. Calibrted on

18-AlUG-2020 Traceabie 1o National Standard.

PH100 Sengor {4-Wire) Calibrate through NABL Lab HTC & CC-2478, Vide Certificate: No.: HTC/2020/08/13373 Calibrated on
1a-Aug-2020  Traceabis to Naticnal Standard,

P1-3100 Sensor {4-Wire) Caolibrate through NABL Lab Nishitronic CC-2284, Vide Cerlilicate No NI2008/020/002 Calibeated on
18-Aug-2020, Traceabls to Natonal standard.

S 7 )

TR RES R Frrceableto-Nutor-Se

§ Y2 Digtal Precision Multimeter Casbrated through NAZL Lab HTC & CC-2478, Vied, Certificats Mo, HTC/2021/04/6227. Calibrated

The reported uncertainty is the expanded uncerainty in measurement obtained by multiplying the standard uncertainty
by the coverage fastor K22, which corresponds to a coverage probability of approximately 95% for nonmal dxs!ribuuon

Note :
1} LUC stands for Unit Under Cakbration.
2} This carlificate refors only to the paricular item submiltad for calibration
3} This vertficate shall nol be reproducad, excopt in full uniess wiitten permission for the publication of an approved abstract
has been obinined frem the Techninal Manager of "Hi - Tech Calbraticn, Vapi'
4) Th culbration resulls rétite enly ta the tem calibrated reported in the certifcate are valid at the time of and under
i sated condibions of measuramant. \

Ankit C Patel
Caubrateon Eng

Cﬁ ibrated By

HF-31/4

Ahmd. Branch :8:28, 2nd Fooe, Telendia Comrplax, Con. C.M.C: Power House, Ocdhav Road, Odhay, Ahmedobad-382415 Cell : 8530706606
Ankleshwar Branch : 125, 3id flocr, Siver Plaza;, Bohind Scedor Complax, GIOC, Ankestwar - 393 002. Ceilf : 9409502367
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HI-TECH CALIBRATIO

e s s e e e, e 8 e e s e

Head Off.: ROYAL INDUSTRIAL HUB, Gala Noi68, N.H.No. 8,

Nr. Daman Ganga River, Vaivada (VAPH), Tal, Umbergaon Dist. Valsad - 396105.
Emafl  hitechvapi@yahoocom / hilechvapi30T@gmail.com \
Web : wawwhi-techcalibration.com Cell ; 9426832487 / 5862080386

Certy No. CC-2478
——————————
Certificate No. :- HTC/2021/07/11361 Date of Calibration :- 22-Jul-2021 Pide
LD. No. =+ PVTISDITSTI29 Recom, Due Date :- 21-Jul-2022 30f3
ULR No. :- CC247821000011361F Discipling :- Thermal - Temperature
5. Calibration Method
Actual temperature reading indicated by UUC is compared with specified stable temparatwre for a given
temperature measured using standard - pt-100 Sensor or Tharmocouple & DMM or calitrator.
6. Calibration Resuits :
A} INSTRUMENTAL ERROR FOR TEMPERATURE
Standard +/= Expanded
Sr. No, Cal. Point UUC Reading Reading Error Uncertainity
in*C in*C in*C in°C in°C
1 200 20.0 20,142 -0.142 0.820
2 260.1 2601 260.275 D175 0.650
3 7803 750.3 750,587 -0.287 2.710
4 1000.5 1000.5 1000852 4,352 2,530
Ankit C Patel Kavita M. Panwala Dharmesh R Purohit
Calibration Engineer Verification Engineer Quality Man,
C—' r/
fefe-] Limp ;%W
Calibrated By Checked By Authbrised Signatory

HF-31C/00

Ahmd. Bronch £8-25, 2nd Floo, Telencia Connglex, Upp. C.MLC. Fowor House, Odhoy Rood, Odhav, Ahredobnc-362415 Cell : B530706506
Anldoshwor Branch : 125, Aid Foor Silver Biaza, Behing Soediar Complox, GIDG, Arieshwar - 393 002, Cell 1 9409502367



