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CHANNEL CALIBRATION PROCEDURE
FOR
SFSI TEST STRUCTURE SYSTEM

MODEL RTMS-2001RN
1.0 PURPOSE

The purpose of this procedure is the determination of the calibration factors
for the entire system as described in the proposal.No: DCR2006-001. The
main components of the system will be checked for functionality and when
needed a calibration factor will be determined. The sensors and the entire
system shall be tested such that they respond within a specified range and
accuracy to an input traceable to the National Bureau of Standards or an
acceptable physical constant, (e.g., tilt testing of an accelerometer within the
earth’s gravitational field). This calibration will require temporary removal of
the sensors from their normal location.

2.0 DESCRIPTION

The RTMS-2001RN system is a multi-channels Data Acquisition system
which is capable of locally recording events and continuously streaming data
to multiple remote clients using TCP/IP protocol. The system has a total of 32
channels with a 24-bit resolution for each channel. A total of 28 different
sensors are connected to the system. First 24 channels are connected
directly to the A/D input and the last 8 channels are connected to the output
of an Signal conditioning module Model 163 MK manufactured by CALEX.
Table A1 in Appendix A shows the correspondence between the channel
number and the sensor type, Model, and Manufacturer.

3.0 REFERENCES

Digitexx SFSI Monitoring System — System Manual
Applied Mems Calibration Data Card
ATA Sensors Calibration Data Card
Entran Calibration Data Card
Scientific Technologies Inc. Calibration Data Card
- Calex Operating Manual for 163mk Signal Conditioning

It is recommended that this calibration be performed every 12 months
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4.0 SYSTEM PERFORMANCE NOTES

~ e Because this procedure is intended to be u‘se‘d by a qualified person, step-
by-step instructions.are not given

e Test sequence may be changed as needed for safety and /or efficiency.

e ltems for which quantitative measurements cannot or need not to be made
shall be reported in a qualitative mode (e.g. Yes/No).

e Any activities performed outside the normal scope of this procedure shall
be documented.

¢ \When a deficiency is observed, the technician may undertake additional
testing and install factory authorized and/or factory calibrated replacement
parts to restore the proper operation of the instrument.

e Calibration readings are equallyvalid using either the internal batteries
(>11.5 VDC under load) or using an external power supply (between 12.0

and 13.0 VDC.
5.0 TEST EQUIPMENT
Instrument Type Manufacturer Model ' Range
Digital Voltmeter FLOKE /P9 2Vde AMbd 20Vde
Bubble Level FRo Popucrzs fRo -/nelineriEy| ©°=)F0°
Tilt Table CADY PRLOJECT Ty — Z2 /Po”

w 7ok A ojgc/L :
“VoLFaGcs GEn ERATOR. | TIIERECIR, 796/0/72

PANGE t Vg 28Vy. ? PVie .
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6.0 PRE-TEST CONDITIONS

e Notify the End user that the system will be taken out of normal operation
conditions ‘

(Initials)

e Check the overall system functionality and appearance. Document any
observed anomaly. If a subassembly.is not.functional, document the
findings, perform the repair first (if possible), and continue with the

calibration
(Initials) ,9&

NOTES: My _ SACS /. 2009010/,_ /00304 dacac

A8 Fopurndh EVErRT

EVETEN) T UACT /OANAL

SENCOP. FOWEL SOPP)T ol irdA7

(Initials) o%
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7.0 SYSTEM TEST

7.1 UNINTERRUPTIBLE POWER SUPPLY

a) Check the battery charging Indicatgr. %
Mark FULL or indicatein% 74 Z L (Initials)

b) Disconnect the AC power cord and wait 10 minutes.
. The-intermittent Battery operation sound should be present.
The battery charging indicator shall stay on the same range.

(Initials) /2

p

¢) Reconnect the AC (Initials)

d) Document when the battery has been installed (dd/mm/yy) 94/34 @j

NOTES:
BITTEEY s i AILEl IAer JZa0
JFS 7dil ¥ 7INCTCPGE
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7.2 SENSOR POWER SUPPLY

a) Check the front LEDS to be ON (YIN) TES
b) Check the battery voltage with AC connected (>12.5V) 2. ?‘ V)
c) Measure the output voltage on +12V side (+12V +/- 0.1) /2, Of V)
d) Measure the output.voltage on -12V side (-12V+/-0.1) - /2 ./&’f V)
e) Disconnect the AC and check the battery voltage (>12.3) / & ’ 4 2 (V)

f) Reconnect the AC (Initials)_&

NOTES:

CEnsSol. FowEl. SuFfLY Fono T/oipl

7.3 PC INDUSTRIAL COMPUTER

a) Check the overall functionality (Initials) - ﬂ
b) Check the Server software for proper functionality - (Initials) Qii
¢) Check the Hard Disk Space ZX,O') G {MB7" %

- d) Download all recorded events on a memory stick (Initials) %
e) Check for OS updates and perform the OS update - (Initials) %

f) -Simulate AC power Loss and-observe that the %
System comes UP and is operational (Initials)

NOTES: 0S5 mawpweEd LY UCSH
AC fowrep ( »pSs<s TESTE LN OK

Al EVENT F/ILES Jun[,paF TO AUElLo0?

Mo Warl OHDLY)
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7.4 A/D CALIBRATION CHECK

Using a voltage reference source, check the A/D reading connecting the
. source to each channel. Record in the table bellow the value read by each
channel

] VOLTAGE AD
CHARNEL | REFERENCE READING COMMENTS
v] V.

wlwlw|mmNNinINININI N ol alala] oo .
N|=|O|o|o|~No|a|RWIN|=|O|o|o|~N|o|g| BN = |o©[P N[O G A WIN =

NOTES: S£E APPENMK B Folo V74 LN VAL ES

TS Frro&E ] BELED ey FI e T LHECKE

AT THE }DDLE  OF rME Fwe scALE
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7.5 SENSOR CALIBRATION

ACCELEROMETERS
CHANNEL S SODEL S AS FOSQIISIBRAT'ON[\Kg]LEFT
1 ;r_igxaxiisal Accelerometer Z 5 4 / 2272 ) 2 3 3
| 2 ffﬁxﬁfl Accelerom'eter 2 5 4 ) 5 > o ’ 2 %
3 ;i::;):;al Accelerometer 2 5’ 4 , 20 & /. 2 P K
4 ;F(r_i:;isal Accelerometer 25C | ) g 2 ) ) 7 B3
‘5 gr-:xaxllsal Accelerometer 2 g (:‘ ) ) 20 ; } 2‘9 }
6 ;f:::lsal Accelerometer 2 < g / / ‘? (7 / / f y
7 [ZJF;:ixsial Accelerometer 3 )}_ / > / é‘ / 2/ K
8 g?;)a(\?sial Accelerometer ‘ ?) l G / 2 Zé / 2 2 5
9 gn:z(slal Acceleromieter 2y ) 200 ). 2e0
10 IZJ-naixa;(Sial Accelerometer 3 l Z / 20 9_ /‘ 20 9_
11 IZJ:liXaixSial Accelerometer 3 I g / 2_0_@ / 20‘0
12 I)gn;i?sial Accelerometer 5 Zo / 20 y // ) 2 o (1
5 |yesmeee | go1 * | /95 | /25
14 | Aooslerometer s | OVN** | 124 | 7204
15 | oo vas | ©lol%* | 1.239 | /. 23%
16 | Aomaomearsais | OhOV<*| /292 | )22
NOTES: ¥ WO CALIBRATED Ooyih wor REMOVE FRory
=4 PEPCOPTEDN AL UVE THKEAN FRorY
LAST CALIR RATIOA)
A JowNHoLE pof CALIBPATEN
RECORTEDS VALUES HRE 7RHN7 [w/ i2hc
FALIDR Y QAUIB PATIONT QTRT7 F/CATE
THBEE. (3)  ACCELEPNEVERES o/6-8/ 72 SFALLS
/G TE S=/.8083 \{/g '
ZVERILY S=.2/0 u,/d‘g
SP_Z]7 S = 1. Z01% v/d‘g
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ROTATION

SENSOR SENSOR CALIBRATION [DEGREE/SEC]
CHANNEL # MODEL SIN AS FOUND AS LEFT
pre ARS-09
ARS-09
18
19 ARS-09
NOTES:

SEmrSsfR SAY  PEpPevEDd T¢ gL F
SYATISTICAL WATA collocTion SoyetsfET

SEMand SVAND BY PRPEADMINGS ABE

PORMB 1
PORE PRESURE
SENSOR SENSOR CALIBRATION [ i
CHANNEL # MODEL SIN AS FOUND AS LEFT
20
NOTES: NOT CALIPPATEN

MEAL ~vprueE: 34333V (O
XV

SOIL PRESURE

SENSOR SENSOR c ON [mV/PSI
CHANNEL # NIIEgDEL __SIN AS Fc';\tlf:a%RAﬂ - AS LI]EFT
EPX-VOI-100P |04 EOLE/T =
25 404571 12895 | 1,239
EPX-V01-100P o G —
26 OHNRFS | | Sapg | ], 5949
7 EPX-VOI-100P |84 Ao 5?—70;"‘ ). 3403 ||.8Yo Q
EPX-V01-100P 04 EOKE /) ~
28 4 b‘%;ﬂ 112y |112YY

NOTES: TEgos~ T E Fol PRESGURE SEMNSOPL
bXX_ SN Zo T— 2onoIo] _I11IZ,. BxX

T UNCTLOMALITY  CHECE. OpL Y. OAL yALULES
TAKESs Pory FAcT AL <Ry
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RELATIVE DISPLACEMENT

ST o Ml
29 D08 03-232%0066% | 0. 06 v
30 o 03-~2826 (6. 001 |0.cH 2|
31 DT-30-B 03-292Y (6.0 689 |0. 85T S
" o 03-2925 |0.08p2 | 0.083 2

NOTES:___ CALIBRAT ION T/LE:
WL EN 20D 2oc Pofol. /3223, Ak
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8.0 FINAL STEPS
e Change the batteries from the UPS and SENSOR POWER SUPPLY if

they are three (3) years old or more. If the batteries are not purchased,
make a note and change them at the first maintenance visit.

(Initials) @2

e Return the system to functional state (Initials) %
e Attach Final record to this document (Initials) Q@

e List all test equipment (Initials)__%_

¢ Inform the end user that the system is functional (Initials) ﬂ%

Prepare the site (close the hat and the equipment)  (Initials)

NOTES:

SYSTEM  TFancrionAz_

9.0 SUMMARY (Comments, Parts replaced, Deficiencies, etc.)

SYSTEM LEFTr +UNCT/oMAZ-
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10.0 CERTIFICATION

All items included in this procedure have been performed unless noted
above and were found or have been adjusted to be within the range
required by this procedure.

(yes/no) ‘/,\ 7 €S

< —

(Si#ature)

M EADUESOY

(Print)

11.0 ACTION REQUIRED (IF ANY)

UceR To orEck  Fore rfRESSwAT FErA so6°
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APPENDIX A

Correspondence between the channel number and sensor type
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Table A1

Channel # Sensor Type Model / Manufacturer
1 Triaxial Accelerometer X-axis SF3000 / AppliedMems
2 Triaxial Accelerometer Y-axis SF3000 / AppliedMems
3 Triaxial Accelerometer Z-axis SF3000 / AppliedMems
4 Triaxial Accelerometer X-axis SF3000 / AppliedMems
5 Triaxial Accelerometer Y-axis SF3000 / AppliedMems
6 Triaxial Accelerometer Z-axis SF3000 / AppliedMems
7 Uniaxial Accelerometer Z-axis SF3000 / AppliedMems
8 Uniaxial Accelerometer Z-axis SF3000 / AppliedMems
9 Uniaxial Accelerometer X-axis SF3000 / AppliedMems
10 Uniaxial Accelerometer Z-axis SF3000 / AppliedMems
11 Uniaxial Accelerometer Z-axis SF3000 / AppliedMems
12 Uniaxial Accelerometer X-axis SF3000 / AppliedMems
13 Uniaxial Accelerometer X-axis (Shaker) SF3000 / AppliedMems
14 Triaxial Downhole Accelerometer X-axis D110-DH / Digitexx
15 Triaxial Downhole Accelerometer Y-axis D110-DH / Digitexx
16 Triaxial Downhole Accelerometer Z-axis D110-DH / Digitexx
17 Rotation Sensor X-X ARS-09 / ATA Sensors
18 Rotation Sensor Y-Y ARS-09 / ATA Sensors
19 Rotation Sensor Z-Z ARS-09 / ATA Sensors
20 Pore Pressure
21 Spare channel
22 Spare channel
23 Spare channel
24 Spare channel
25 Soil Pressure Z-axis ~ EPX-V01-100P / ENTRAN
26 Soil Pressure Z-axis * EPX-VO01-100P / ENTRAN
27 Soil Pressure Z-axis EPX-V01-100P / ENTRAN
28 Soil Pressure Z-axis ~ EPX-V01-100P / ENTRAN
29 Relative Displacement Transducer Z-axis | DT-30-B / STI
30 Relative Displacement Transducer Z-axis = | DT-30-B / STI
31 Relative Displacement Transducer Z-axis | DT-30-B / STI
32 Relative Displacement Transducer Z-axis = | DT-30-B / STI
NOTE:
e Connected to the A/D Input through a Signal Conditioning board Model 163MK
manufactured by CALEX
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APPENDIX B

Recommended Calibration Methods
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER SF3emol /) 284 K-au's
The following readings shall be taken in the indicated order: -/
1. Horizontal 203 V]
2. tilt to +30 degrees *9.42 % [V]
3. tilt to +90 degrees + 125 [V]
4. tilt back to horizontal ¥0.02 ( [V]
5. tilt to -30 degrees - .69y [V]
6. tilt to -90 degrees - 114¢ [V]
7. tilt back to horizontal #0.02\y [V]
CALIBRATION FACTOR 1222 [V/g]

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:
1. Horizontal [V]
2. tilt to +60 degrees [V]

N/ T
3. tilt to +90 degrees / [Vl

[Vl

4.

CALIBRATIO [V/g]

Page 16 of 20 Channel Calibration Procedure Revision 0
for SFSI Test Structure System Model RTMS-2001RN



ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated

using a tilt table).

For the horizontal axis:

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER

6;&&&/&(4 y"e«vqs
cH. 2

The following readings shall be taken in the indicated order:

1. Horizontal

2. tilt to +30 degrees

3. tilt to +90 degrees

4. tilt back to horizontal
5. tilt to -30 degrees

6. tilt to -90 degrees

7. tilt back to horizontal

CALIBRATION FACTOR
{(Read3 — Readl) + (Read6 — Read4)} / 2

For the vertical axis:

~o0l9 V]
+ 0,581 [V]
+ 1. 204 [V]
~%.914 [V]
“0428 [V]
l.239 [V]
0.01P [V]
l22a  [Vig

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1. Horizontal
2. tilt to +60 degrees

. tilt to +90 degrees

N/

[Vl
[Vl
—
[V]

_ [V/g]
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated

using a tilt table).

For the horizontal axis:

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1. Horizontal
2. tilt to +30 degrees
3. tilt to +90 degrees
4. tilt back to horizontal
5. tilt to<30 degrees

7 tilt to -90 degrees
7. tilt back to horizontal

CALIBRATION FACTOR
{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:

—
[Vl
[Vl
[Vl
[Vl
S
[Vl

_ [Vl

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER $7 8000

L/Zf 9/2,04»:4 ‘s

The following readings shall be taken in the indicated order:

1. Horizontal

2. tilt to +60 degrees

3. tilt to +90 degrees

4. Continue to Horizontal

CALIBRATION FACTOR
Read 3 —Read 1

cA.3

+1.263> v
+ 0430 |y
7 0082 V]
= 1/v9 v

/.20 € [Vig]
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER S 7 30002 ST/ Komns
The following readings shall be taken in the indicated order: © 4 ' 4
1. Horizontal +0.0{1 [V]
2. tilt to +30 degrees +ocl )y [V]
3. tilt to +90 degrees 1.2 Y2 V]
4. tilt back to horizontal +0.0% Yy V]
5. tilt to -30 degrees —0. 52y v
6. tilt to -90 degrees - U3 F [V]
7. tilt back to horizontal *9.0C2 [V]
CALIBRATION FACTOR 1192 [vig

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1. Horizontal / %\/ [V]
2. tilt to +60 degrees N [V]
3. tilt to +90 degree [V]
4. Continueto Horizontal V]
CALIBRATION FACTOR vl

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER SF Bovo é,/ e s U Yaws
The following readings shall be taken in the indicated order: CA ’ (
1. Horizontal teg2( V]
2. tilt to +30 degrees 20,632 V]
3. tilt to +90 degrees + [, 218 [V]
4. tilt back to horizontal +0,922 [V]
5. tilt to -30 degrees —0.5%) [V]
6. tilt to -90 degrees - // fo [V]
7. tilt back to horizontal 0.022 [V]
CALIBRATION FACTOR l. 202 [vig

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:

The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1. Horizontal /J/ fy [V]
2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. i orizontal [V]
CALIBRATI Vg

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER W %

The following readings shall be taken in the indicated order:

1. Horizontal [V]
2. tilt to +30 degrees [V]
3. tilt to +90 degrees Y, / ~ [VI]
4. tilt back to horizontal [V]
5, [V]
6. [V]
7 tilt back to horizontal [V]
CALIBRATION FACTOR v/
{(Read3 — Readl) + (Read6 — Read4)} / 2
For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.
MODEL / SERIAL NUMBER Sy 30e0 /,/ 2€ ¢, / Ltocs s
The following readings shall be taken in the indicated order:
1. Horizontal + 1165 v
2. tilt to +60 degrees 0582 [Vl
3. tilt to +90 degrees +¢. 0o 4 [V]
4. Continue to Horizontal -/ 2/9. [V]
CALIBRATION FACTOR / . /_7L[V/g]

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER 57 Baond /3) 2 rminnsne
The following readings shall be taken in the indicated order: it 4
1. Horizontal v0.0) 7 [V]
2. tiltto +30 degrees +049Y [V]
3. tilt to +90 degrees +/.322 v
4. tilt back to horizontal + 0.092 [V]
5. tilt to -30 degrees — 0. S20
6. tilt to -90 degrees -/ o v
7. tilt back to horizontal +0. 092 V]
CALIBRATION FACTOR .21 £ [Vig]

{(Read3 — Readl) + (Read6 — Read4)} / 2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:
1. Horizontal [V]

2. tilt to +60 degrees ,\9 / IA( e V]

3. tilt to +90 degrees [V]

4. Continue to [V]
CALIBRATIO [V/g]
Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER &7 3pool /D) £/ v s mren
The following readings shall be taken in the indicated order: C'A ' 29
1. Horizontal +o ﬂ)ﬁ_[V]
2. tilt to +30 degrees +0.%1) [V]
3. tilt to +90 degrees + 1. 319 v
4. tilt back to horizontal +90.088 V]
5. tilt to -30 degrees . _o_’g_'([v]
6. tiltto -90 degrees - /.73 5 [Vl
7. tilt back to horizontal + 0.0 0P V]
CALIBRATION FACTOR |. 224 vig

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order: /

. Horizontal - all [V]

[a—y

T -

2. tilt to +60 degrees N / [V]
3. tilt to +90 degrees V]
4. Continu€ to Horizontal (V]

CALIBRATION FACTOR [V/g]

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER &5 Bevo (_/ 3/ V%”//‘*K 4L
The following readings shall be taken in the indicated order: - ?
1. Horizontal ~ .02 ,? [V]
2. tilt to +30 degrees + 9 600 [V]
3. tilt to +90 degrees + 1. / el [V]
4. tilt back to horizontal —0.025% V]
5. tilt to -30 degrees — 0.4 29 v]
6. tilt to -90 degrees =] A2 E [V]
7. tilt back to horizontal - 0.9 2% [V]
CALIBRATION FACTOR / 2oo [Vig]

{(Read3 — Readl) + (Read6 — Read4)} / 2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER P

The following readings shall be taken in the indicated order: /

1. Horizontal 0\} / A/ // o _IV]
2. tilt to +60 degrees I\
3. tilt to +90 degrees [V]
[Vl

[V

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER B Zoo0 Z/ 38/2 v rAroA<
The following readings shall be taken in the indicated order: i,
1. Horizontal -0.9y37 V]
2. tilt to +30 degrees Y T [V]
3. tiltto +90 degrees v 1184 [V]
4. tilt back to horizontal - 0.9% 2 [V]
5. tiltto -30 degrees 0.40 Y ﬂ[V]
6. tilt to -90 degrees — L2¢F V]
7. tilt back to horizontal - 0904 & [V]
CALIBRATION FACTOR /. 20 F [Vig]

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER -

The following readings shall be taken in the indicated order:

1. Horizontal v\} / [V]
2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. Continue orizontal [V]
CALIBRATION FACTOR gl

Read 3 —Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER Sr 300 !l /g/f Yot AxIAC
The following readings shall be taken in the indicated order: o
1. Horizontal 7 0. 003 |v]
2. tilt to +30 degrees *0.602 [V]
3. tilt to +90 degrees + ,'_20_2_’_[V]
4. tilt back to horizontal =+ 0. 00 2 [V]
5. tilt to -30 degrees o O;Cf‘i__[v]
6. tilt to -90 degrees -+ ?} [Vl
7. tilt back to horizontal * 0,007 [V]
CALIBRATION FACTOR ). 200 [VIg]

{(Read3 — Readl) + (Read6 — Read4)} / 2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked witha
mechanical angular device. //

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order

1. Horizontal ‘\D FX // I A

2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. Continue to-Horizontal [V]
CALIBRATIONFACTOR _ v/g]

Read 3 —Re
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated

using a tilt table).

For the horizontal axis:

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER 7 Zovold / 520/ war) By Bt

The following readings shall be taken in the indicated order:

1. Horizontal

2. tilt to +30 degrees

3. tiltto +90 degrees

4. tilt back to horizontal

5. tilt to -30 degrees

6. tilt to -90 degrees

7. tilt back to horizontal

CALIBRATION FACTOR
{(Read3 — Read1l) + (Read6 — Read4)} / 2

For the vertical axis:

CH, /2

+022% [V]

vof3s v
+ 1y 23 v
#0.222 V]
- 0. 3% V]

- 09)) ™

+0.22]) [v]
. W\t [Vig]

The unit shall be placed on a tilt table which has been leveled and checked with a

mechanical angular device.

MODEL / SERIAL NUMBER a
7
The following readings shall be taken in the indicated order: ///
1 1 7 v
. Horizonta o ]
o
| p/
2. tilt to +60 degrees // [Vl
3. tilt to +90 degrees / [V]
4. Continue to [V]
CALIBRATION FACTOR [V/g]
Read 3 — Rea
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER $FZevod /3! (/"“"’ A
The following readings shall be taken in the indicated order: =L
1. Horizontal —0.9)(Y V]
2. tilt to +30 degrees —0.8YY V]
3. tilt to +90 degrees — / .23%® lf [V]
4. tilt back to horizontal - 0.91§ [V]
5. tilt to -30 degrees + 0. 402 v
6. tilt to -90 degrees + /, /4 7 [V]
7. tilt back to horizontal - 0.01S [V]
CALIBRATION FACTOR [.2)© [vig

{(Read3 — Readl) + (Read6 — Read4)} / 2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER
The following readings shall be taken in the indicated order: ~
/’///‘
1. Horizontal 7A’ . A [Vl
2. tilt to +60 degrees N / - [V]
3. tilt to +90 degrees e [V]
4. Continue to Horizontal [V]
CALIBRATION F [V/g]
Read 3 —Read 1
Page 16 of 20 Channel Calibration Procedure Revision 0

for SFSI Test Structure System Model RTMS-2001RN



ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER ol ioaa(_/ 3/ 3/ SPHLE
T vwmwsprsr AT
The following readings shall be taken in the indicated order:
1. Horizontal +9.003) [V]
2. tilt to +30 degrees —0.4228 V]
3. tilt to +90 degrees —1.2) 0 v
4. tilt back to horizontal o, 092 [V]
5. tilt to -30 degrees T 0. é o/ [V]
6. tilt to -90 degrees +1.202 1v)
7. tilt back to horizontal @ o Z- [V]
CALIBRATION FACTOR |.206 [Vig

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

7

1. Horizontal P e [V]
2. tilt to +60 degreevw / /Df/, / [V]
3. tilt to +90 degrees / [V]
. Continue to Horizontal [V]
CALIBRATION-FACTOR v
Read 3 - R
Page 16 of 20 Channel Calibration Procedure Revision 0
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed temporarily for calibration will be calibrated
using a tilt table).

For the horizontal axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER 7 3wvo L / 3/9 / wrd s PoI AT
The following readings shall be taken in the indicated order: sl
1. Horizontal ok V]
2. tilt to +30 degrees -0, gl 0 [V]
3. tilt to +90 degrees = 4”) [V]
4. tilt back to horizontal + 0. | 2v v
5. tilt to -30 degrees + 9. 2)] [V]
6. tilt to -90 degrees +/.3 v2 [V]
7. tilt back to horizontal +o0.118 V]
CALIBRATION FACTOR l.201) [Vig]

{(Read3 — Readl) + (Read6 — Read4)} /2

For the vertical axis:
The unit shall be placed on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER /

The following readings shall be taken in the indicated order:

1. Horizontal P e V]
2. tilt to +60 degrees /‘9 / ﬁ V]

3. tiltto +90 degrees V]
4. Continue to Horizontal [V]
CALIBRATION FACT [V/g]

Read 3 —Read 1

Page 16 of 20 Channel Calibration Procedure Revision 0
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RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER
OH. 27
Take a metallic pin with the Diameter = 0.316”
Measure the exact diameter of the pin o o
using the caliper [D1] .33 in]

Start the system to take a record - ; 5 Dot
Filename of the record Mo Epo P 20 gofo) p3223. Bate.,

Turn the string (wire) of the sensor once >
Around the metal pin and wait 10 seconds (Initials) =L
Turn the string (wire) of the sensor one more turn

Around the metal pin and wait 10 seconds (Initials)

Un-wind one turn of the wire from the metal pin %
and wait 10 seconds (Initials) ‘

Un-wind the last turn of the wire from the metal pin %
Wait 10 seconds and stop the recording (Initials)

Typical record should look like this:

Channel 29 Displ
15.00 - -
7.50 - [ / e
\ 298 298
0.00 - -0.56 \ -0.57
-7.50 -
15004

10 1 12

Al RECORD lonu g Foe &, DG



Starting from the left we have five readings (READ1, READ2, READ3, READ4, READS.

RECORD The overall Channel amplification factor AF = 5\0 - ﬂ?[

COMPUTE: OUT [V] = ((READ2 - READ1) + (READ3 — READ1)/2) / (2 * AF)

COMPUTE THE CIRCLE LENGTH OF THE PIN P
L [IN] = PI * (D1 + D2) (where D2 is the diameter of the wire) ’ I SAN 8\ \

CAL FACTOR [Vlinch] = OUT[V]/L[in]) ©.0& S 'g/\// I
Print a separate page for each sensor &
Lol 29,



RELATIVE DISPLACEMENT
eye

MODEL / SERIAL NUMBER - 30 -8/03-¢
CH . 30

Take a metallic pin with the Diameter = 0.316”

Measure the exact diameter of the pin .

using the caliper [D1] 0.332  in]
Start the system to take a record {
Filename of the record b SN Ced Lo 5o Jo L 93223 3 Arac

Turn the string (wire) of the sensor once
Around the metal pin and wait 10 seconds (Initials)

Turn the string (wire) of the sensor one more turn
Around the metal pin and wait 10 seconds (Initials)

Un-wind one turn of the wire from the metal pin
and wait 10 seconds (Initials)

Un-wind the last turn of the wire from the metal pin
Wait 10 seconds and stop the recording (Initials)

l’%l%@tf%

Typical record should look like this:

Channel 30 Displacement

15.00
‘/v
7.50 - 6.83
307 | 208 /

0.00 - o0 08

-7.50 -
-15.00 4

15 16 17 18

CAtL REcoRh KRowE ~£of or 20



Starting from the left we have five readings (READ1, READ2, READ3, READ4, READS.

RECORD The overall Channel amplification factor AF= S5O, 5 O

COMPUTE: OUT [V] = ((READ2 — READ1) + (READ3 — READ1)/2) / (2 * AF)

COMPUTE THE CIRCLE LENGTH OF THE PIN = o
L [IN] = Pl * (D1 + D2) (where D2 is the diameter of the wire) f &8ss

CAL FACTOR [V/inch] =OUT[V]/L[in]) ¢ 0 22(\/ // A

Print a separate page for each sensor



RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER = ~ L

o . ) cH. 3|
Take a metallic pin with the Diameter = 0.316 )
Measure the exact diameter of the pin 6 2332 ¢
using the caliper [D1] - O O in]

Start the system to take a record i . 1
Filename of the record Pasopn 26 2ec FolP [_ 3223 Do

Turn the string (wire) of the sensor once
Around the metal pin and wait 10 seconds (Initials) 2@

Turn the string (wire) of the sensor one more turn

Around the metal pin and wait 10 seconds (Initials)

Un-wind one turn of the wire from the metal pin

and wait 10 seconds (Initials) :
Un-wind the last turn of the wire from the metal pin (K
Wait 10 seconds and stop the recording (Initials)

Typical record should look like this:

Channel 31 Displacement

15.00 | T
“‘\
7.50 - 62 \
[ |
326 ““ | a2/
025 -0.26
0.00
-7.50
-15.00 -
24 25 26 27 28

ChAL R corh Ypo i Fosl QU 3y



Starting from the left we have five readings (READ1, READ2, READ3, READ4, READS.

RECORD The overall Channel amplification factor =~ AF = {0, 0 'x/

COMPUTE: OUT [V] = ((READ2 — READ1) + (READ3 — READ1)/2) / (2 * AF)

COMPUTE THE CIRCLE LENGTH OF THE PIN o
L [IN] = Pl * (D1 + D2) (where D2 is the diameter of the wire) / G (J) 5

CAL FACTOR [V/inch] =OUT[V]/L[in]) & © 4 \/P \f//m}

Print a separate page for each sensor



RELATIVE DISPLACEMENT

= )
5 D doR
MODEL / SERIAL NUMBER Ar-30-8/03-2820
Y.
Take a metallic pin with the Diameter = 0.316” e
Measure the exact diameter of the pin 0 2329
using the caliper [D1] < 2 2 in]
Start the system to take a record ._ ,
Filename of the record Moie N 202 DocBelol_ 115223 Prac
Turn the string (wire) of the sensor once /QZ
Around the metal pin and wait 10 seconds (Initials)
Turn the string (wire) of the sensor one more turn 4 1
Around the metal pin and wait 10 seconds (Initials) o

Un-wind one turn of the wire from the metal pin (2?
and wait 10 seconds (Initials) A

Un-wind the last turn of the wire from the metal pin
Wait 10 seconds and stop the recording (Initials) :

Typical record should look like this:

Channel 32 Displacement

15.00 { T

7.50 A \ | 674

Y 3@

029 [ | 029
(oY /o [ _ \ -

-7.50 -

-15.00 -

30 31 32 33 34

Ch CagesyL e 7
C ﬁfaoélﬂ Rors & yary O 5.7



Starting from the left we have five readings (READ1, READ2, READ3, READ4, READS.

RECORD The overall Channel amplification factor AF = ga ot "S

COMPUTE: OUT [V] = ((READ2 — READ1) + (READ3 - READ1)/2) / (2 * AF)

COMPUTE THE CIRCLE LENGTH OF THE PIN =
L [IN] = PI * (D1 + D2) (where D2 is the diameter of the wire) ﬂ LO gy S

CAL FACTOR [V/inch] = OUT[V]/L[in]) . c 4 9— 2_ \//;/\/

Print a separate page for each sensor
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