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CHANNEL CALIBRATION PROCEDURE
FOR SFSI TEST STRUCTURE SYSTEM
AND GVDA SURFACE ARRAY

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

Because this procedure is intended to be used by a qualified person, step-
by-step instructions are not given

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

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

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.

Calibration readings are equally valid 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
Bubble Level

Tilt Table
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6.0 PRE-TEST CONDITIONS

« Notify the End user that the system will be taken out of normal operation

conditions
(Initials)

+ 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)
NOTES:
(Initials)
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7.0 SYSTEM TEST

7.1 UNINTERRUPTIBLE POWER SUPPLY

a) Check the battery charging Indicator.
Mark FULL or indicate in % (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)
c¢) Reconnect the AC (Initials)

d) Document when the battery has been installed (dd/mmlyy)

NOTES:
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7.2 SENSOR POWER SUPPLY

a) Check the front LEDs to be ON (YIN__
b) Check the battery voltage with AC connected (>12.5V) (V)
c) Measure the output voltage on +12V side (+12V +/- 0.1) (V)
d) Measure the output voltage on -12V side (-12V +/-0.1) (V)
e) Disconnect the AC and check the battery voltage (>12.3) (V)
f) Reconnect the AC (Initials)

NOTES:

7.3 PC INDUSTRIAL COMPUTER

a) Check the overall functionality (Initials)
b) Check the Server software for proper functionality (Initials)

c) Check the Hard Disk Space (MB)

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:
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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 A/D
REFERENCE READING COMMENTS

[vl v

CHANNEL

3333aRa[R]2[a]e|o|~ oo |w/m|+| «

PINININ
WINI-= (O

NININ
(222X, F NN

WIWIWINININ
N[Ot~

NOTES:
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7.5 SENSOR CALIBRATION

ACCELEROMETERS (SURFACE ARRAY)

LOCATION SENSOR SENSOR CALIBRATION [V/g]
CODE# MODEL SIN AS FOUND AS LEFT
00 ;r_i;a;isal Accelerometer 7/0 S q q L{ 5 ¥
00 gr‘i:;ii:l Accelerometer 70 () Q{ 5(7 9] «
00 ”IZ“l::;xi;al Accelerometer 70 s [0 0 8 G U
00-MEMS ;r_?:ii:l Accelerometer YYo [‘ 7 5| 1
00-MEMS gr_i;a::ii:l Accelerometer UYo I 750 "
00-MEMS ;’Eiszisal Accelerometer bl 4o , 19 S 3
07 I(r_?;lsal Accelerometer 7 (6% 4@ L 5 e
07 E.i:;i:l Accelerometer 2% 5\,{ &7 q YD 1
07 ;":azisal Accelerometer 2% dJ / 0.0 [ b "
08 ;F(r-f;(ii:l Accelerometer 7 yq | *
08 $r_i:)>:ii:l Accelerometer 2 ut Qq l *
08 ;f;z:;isal Accelerometer Z"f A\ %
09 ')l;r-i:;(ii:l Accelerometer 127 QQ b S «
09 ’gr-l:;(il;l Accelerometer 737 Q c{ ({‘{0 v
09 g::;lsal Accelerometer 1 Z, 2 5{ 5( 5 g K
10 ;F(r_i;;isal Accelerometer 3322 ﬁ 8(7 5 "
10 zr-i:)):iisal Accelerometer 2377 q a5 5 "
10 ;f;e;();isal Accelerometer 22, ZZ 7 7 6 7 t
NOTES:

PRI (COUM ot (oot Koo BSKCJ}JO&)
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ACCELEROMETERS ON SFSI STUCTURE

CHANNEL # sMEgggF SEQ/?\JOR AS FOSSBIBRATION [\//A/g] LEFT
1 ')F(r-fx)zisal Accelerometer qo,] [ fz/q Z “
2 5{21;1’:1 Accelerometer 4\07 . 27 b w
3 ;f:i;lsal Accelerometer ﬁ\o 7 (. 7 7 2. “
4 ;F(x:;a;(ilsal Accelerometer 7 55, (- 707 “
5 $r_i::iisal Accelerometer 15 S . Z 59 N
6 ;f;a)lgisal Accelerometer 155 , | 7 [ .
7 [Zj-r::i);ial Accelerometer 74 7 \ 27/(0 I
8 IZJ_r:)z(xixsial Accelerometer Z (lo 2 3 6 .
9 lXJ{l;i)i(sial Accelerometer 7 A .10 -
10 g-nai::i);ial Accelerometer 3 (? (. ZZ % "
11 lzj.n;;i);ial Accelerometer 2§ ‘ 27 N
12 ;J(z;a(?slal Accelerometer ,5 ZD *
13 | Xiovis Shakery | D2
14| Acoslorometerxemis | 912 *¥
15 chls:lfr]o]r)n(:el;h\(()flxis 51T x ¢
16 chl::ll::o[r?]oe‘;ve?hzo-lzxis 332
NOTES:
X Not (uLijTl (Cmﬂd et Yem oL ot ﬁf ﬁ“%}

a { ’ : L \
XX Nok Colbrmtcat{ dovmiote)
SISV S hannd 09,4243 hawt beed chargld st /c&tnefwt
[
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ROTATION

SENSOR SENSOR CALIBRATION [DEGREE/SEC]
CHANNEL # MODEL SIN AS FOUND AS LEFT
17 ARS-09
18 ARS-09
19 ARS-09
NOTES: 0\)0‘&’ Cdcb\(w‘k
[anY {\ I L " t
VasalS  tunohed (ST
PORE PRESURE
SENSOR SENSOR CALIBRATION [ 1
CHANNEL # MODEL SIN AS FOUND AS LEFT
20
notes:  Not clibrated
SOIL PRESURE
SENSOR SENSOR CALIBRATION [mV/PSI]
CHANNEL # MODEL SIN M AS FOUND AS LEFT
EPX-VOI-100P |p4d EoUE M~ q “
25 DZ8 12347
26 EPX-VOI-100P  |pdf 0D ‘ivﬁ' .5 b4 "
{D
EPX-V01-100P o% A3 Fo5 - "
8 EPX-V01-100P  [Di €D 4 E]! - (. 1244 “
P27
NOTES: N BJF C(NQ\ bm“'ﬁp{ . \)MLU’CS "VLW ’W W'—'f
(ol shok
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RELATIVE DISPLACEMENT

SENSOR SENSOR CALIBRATION [Viinch]
CHANNEL # MODEL SIN AS FOUND AS LEFT

g DT-30-B 03-25273 0.0664 ’

30 DT-30-B 63 - 2§52k 0 .0730 t

31 PI=0-B 03-2§24 0.005] “

30 DT-30-B 03 - 2825 ).06b % .,
NOTES:
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8.0 FINAL STEPS

» 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)
* Return the system to functional state (Initials)
e Attach Final record to this document (Initials)
* List all test équipment (Initials)
 Inform the end user that the system is functional (Initials)

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

NOTES:

9.0 SUMMARY (Comments, Parts replaced, Deficiencies, etc.)
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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)
(Signature)
(Print)
11.0 ACTION REQUIRED (IF ANY)
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APPENDIX A

Correspondence between the channel number and sensor type
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Table A1: SURFACE ARRAY INSTRUMENTS

Location Sensor Type Model / Manufacturer
Code #
00 Triaxial Accelerometer X,Y,Z-axis Kinemetrics FBA ES-T
00-MEMS Triaxial Accelerometer X,Y,Z-axis SF3000L / AppliedMems
07 Triaxial Accelerometer X,Y,Z-axis Kinemetrics FBA ES-T
08 Triaxial Accelerometer X,Y,Z-axis* Kinemetrics FBA ES-T
09 Triaxial Accelerometer X,Y,Z-axis Kinemetrics FBA ES-T
10 Triaxial Accelerometer X,Y,Z-axis Kinemetrics FBA ES-T

Table A2:

SFSI INSTRUMENTS

Channel # Sensor Type Model / Manufacturer

| 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

S 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* Kinemetrics Shallow Borehole Epi-T
15 Triaxial Downhole Accelerometer Y-axis* Kinemetrics Shallow Borehole Epi-T
16 Triaxial Downhole Accelerometer Z-axis* Kinemetrics Shallow Borehole Epi-T
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-V01-100P / 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/ STl

31 Relative Displacement Transducer Z-axis DT-30-B/ STI

32 Relative Displacement Transducer Z-axis DT-30-B /STI

* Not calibrated
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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 205 X— AX (S
The following readings shall be taken in the indicated order: Location (ot 00
1. Horizontal ;_O;M[V]
2. tilt to +30 degrees ﬁ-w]
3. tilt to +90 degrees _'_{_0_‘_2/_8_[\7]
4. tilt back to horizontal B jﬁé[v]
5. tilt to -30 degrees __4’__6_2__[\7]
6. tilt to -90 degrees ﬂ_[__[v]
7. tilt back to horizontal ’_()_ﬁ[v]
CALIBRATION FACTOR q_ﬁi{i[\’ /gl

{(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 7205 2-AxG
Locahor (i 00

The following readings shall be taken in the indicated order:

1. Horizontal iﬂ_[v]
2. tilt to +60 degrees ;_S_ﬂb__[v]
3. tilt to +90 degrees /__[_O_ﬂ_[\’]
4. Continue to Horizontal (_%EE‘Z:_[V]
CALIBRATION FACTOR (0.008vig

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 W5 [-Axis

The following readings shall be taken in the indicated order: LOC%M &OA o0

1. Horizontal - 340 [V]
2. tilt to +30 degrees L{ 65 [V]
3. tilt to +90 degrees 9. 65 [V]
4. tilt back to horizontal ~0.3%4§ [V]
5. tilt to -30 degrees -5. 38 [V]
6. tilt to -90 degrees -0 19 [V]
7. tilt back to horizontal -0.347 [V]

CALIBRATION FACTOR T9470vg
{(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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR /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 MEMS Y40 X-Axes
Lo cochont Codt 00

The following readings shall be taken in the indicated order:

1. Horizontal -0.01§ [V]
2. tilt to +30 degrees 0612
3. tilt to +90 degrees - 1.%05 V]
4. tilt back to horizontal - 0. O‘” [V]
5. tilt to -30 degrees 0.57% vy
6. tilt to -90 degrees 14§ V]
7. tilt back to horizontal - 0.0 bfg V]
CALIBRATION FACTOR L-Z__‘?L[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 MWS 4o Z%X\S

The following readings shall be taken in the indicated order:

1. Horizontal _‘_‘_(_o_c}__[V]
2. tilt to +60 degrees ?'_6(_(’__[\7]
3. tilt to +90 degrees - 008k vy
4. Continue to Horizontal - 1500 (V]

CALIBRATION FACTOR \ '\0\6 [V/g]
Read 3 - Read 1
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v 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 /VIEMS 440 \/"A Xty

The following readings shall be taken in the indicated order: (/0(“/4"""‘ (OOL‘ 00

1. Horizontal —0.075 [V]
2. tilt to +30 degrees - 0649 [V]
3. tilt to +90 degrees -1-523 [V]
4. tilt back to horizontal -0.01% [V]
5. tilt to -30 degrees 0. 5"{6? [V]
6. tilt to -90 degrees 77
7. tilt back to horizontal 0- 075 [V]
CALIBRATION FACTOR \- 290 [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]
3. tilt to +90 degrees (V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR V]

Read 3 — Read |
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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 %54 Y‘ A’Xii

The following readings shall be taken in the indicated order: LOCM&M Cwa 07
1. Horizontal -0.10 V]
2. tilt to +30 degrees -5.0% [V]
3. tilt to +90 degrees ~(6.07 [V]
4. tilt back to horizontal - 002 [V]
5. til to 230 degrees -89 v
6. tilt to -90 degrees 2.8 v
7. tilt back to horizontal -0.013 [V]

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

For the vertical axis:

1465wy

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

mechanical angular device.

MODEL / SERIAL NUMBER Z 86"‘, 7”/501 \S
Location (o A 07
The following readings shall be taken in the indicated order:
1. Horizontal 0.0bb [y]
2. tilt to +60 degrees a1 V]
3. tilt to +90 degrees -5 [V]
4. Continue to Horizontal -19.92 [V]

CALIBRATION FACTOR
Read 3 - Read 1

(0-01V vy
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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 2%sY ‘/‘ Axes

The following readings shall be taken in the indicated order: [/D“‘ﬁ”" C"‘a 07

1. Horizontal - 0.3 1v]
2. tilt to +30 degrees -S. W
3. tilt to +90 degrees ~/0.0 ‘f[V]
4. tilt back to horizontal -0-12% V]
5. tilt to -30 degrees 4. 57 [V]
6. tilt to -90 degrees 7.92 [V]
7. tilt back to horizontal - 0.8 [V]
CALIBRATION FACTOR wﬁ[wg]

{(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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR I A4

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 31 X-Hxs
Locahon Codd 09

The following readings shall be taken in the indicated order:

1. Horizontal ~0.175 [V]
2. tilt to +30 degrees EE__[V]
3. tilt to +90 degrees “10-15 v
4. tilt back to horizontal "0.122 [V]
5. tilt to -30 degrees i%_b__[v]
6. tilt to -90 degrees fl_'_j_g__[V]
7. tilt back to horizontal -0 V]
CALIBRATION FACTOR ”_lﬂb_é_[\’/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 1527 7-Mx§
The foliowing readings shall be taken in the indicated order: (’chﬁm Cacks 07
1. Horizontal -0.522 [V]
2. tilt to +60 degrees ) 6 29 (V]
3. tilt to +90 degrees -10.28 1y
4. Continue to Horizontal -20.7% (V]
CALIBRATION FACTOR %[V/g]

Read 3 —Read |
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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 732 Y-AxS
The following readings shall be taken in the indicated order: wm Cocle 09
1. Horizontal - 032 v
2. tilt to +30 degrees Ub§ v
3. tilt to +90 degrees 9- 70 [V]
4. tilt back to horizontal ~0.37 V]
5. tilt to -30 degrees 5.2 [V]
6. 1ilt to 90 degrees 0.6
7. tilt back to horizontal -0.520 [V]
CALIBRATION FACTOR @[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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR 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 2322 X-#us
The following readings shall be taken in the indicated order: [,DCN\'\M CwLL (0
1. Horizontal '@_W]
2. tilt to +30 degrees iﬁ_[\’]
3. tilt to +90 degrees i‘ﬁ_[v]
4. tilt back to horizontal ~0.540 [V]
5. tilt to -30 degrees -_é‘i_[\/]
6. tilt to -90 degrees ~_[_O_E_[V]
7. tilt back to horizontal “_O_’Ez"_’__[\/]
CALIBRATION FACTOR _ﬂ{_‘.g(é[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 531 Z ’7Aﬂ((9

The following readings shall be taken in the indicated order: (’UCW Coc(i (0
1. Horizontal —0-15! v
2. tilt to +60 degrees -5.45 V]
3. tilt to +90 degrees - 1014 V]
4. Continue to Horizontal "o b [V]

CALIBRATION FACTOR 0{ /qgﬁ[wg]
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 3527 Y* xS

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:

Location. (ocli 0

LY V]

- S.12 V]

/9.9 vy
-9 115 vy
782
90 vy
0.1 v
@[V/g]

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
3. tilt to +90 degrees
4. Continue to Horizontal

CALIBRATION FACTOR
Read 3 —Read 1

[Vl

[V]
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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 TRT MeMS 407 XS
The following readings shall be taken in the indicated order: channe{ 1
1. Horizontal - 0. U5 V]
2. tilt to +30 degrees - 0-§63 [v]
3. tilt to +90 degrees 158 [V]
4. tilt back to horizontal = 0.245 [V]
5. tilt to -30 degrees 0128 [v]
6. tilt to -90 degrees _ _'ﬁ_b_g__[V]
7. tilt back to horizontal A4
CALIBRATION FACTOR |- AL vrg

{(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 TET MEMS 201 Z-AxsS
v : . . C,me( 3
The following readings shall be taken in the indicated order:
1. Horizontal (105 [V]
2. tilt to +60 degrees 0-189 v
3. tilt to +90 degrees - 0154 [V]
4. Continue to Horizontal [ 4o [V]
CALIBRATION FACTOR \'7’72[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

2T uBMS G VA
channd 2

The following readings shall be taken in the indicated order:

1. Horizontal

2. tilt to +30 degrees

3. tﬂt 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:

=0-207 [V]
“0-8451v)
1175 )
~0-206 v
0. 431 vy
1077 v
e\
[ 2701y

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

3. tilt to +90 degrees

4. Continue to Horizontal

CALIBRATION FACTOR
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 AL MEMS 255 X419
The following readings shall be taken in the indicated order: C[MMMI 4
1. Horizontal 0077 [v]
2. tilt to +30 degrees ~0-525v]
3. tilt to +90 degrees ’JJEZ_W]
4. tilt back to horizontal ()_;O,ZE_W]
5. tilt to -30 degrees 0_‘37_7_[\/]
6. tilt to -90 degrees lﬂ__[v]
7. tilt back to horizontal 0.07¢ V]
CALIBRATION FACTOR |- 20Z [y /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 Tey MemS us55 7-AxS
The following readings shali be taken in the indicated order: C[U\M\J b
1. Horizontal [ ava (Vi
2. tilt to +60 degrees 0 -5 ' (V]
3. tilt to +90 degrees 0.00% [y
4. Continue to Horizontal =120 (V]
CALIBRATION FACTOR _‘_‘_l_E[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 anguiar device.

MODEL / SERIAL NUMBER TL MEMS 255 }/—/’rkcf
The following readings shall be taken in the indicated order: < L‘“"'“’( 5
1. Horizontal 0 .0551y]
2. tilt to +30 degrees -0.515 v
3. tilt to +90 degrees =1.L3%0 V]
4. tilt back to horizontal 0-93S [V]
5. tilt to -30 degrees 0. b [V]
6. 1ilt to -90 degrees - 2%8 v
7. tilt back to horizontal 0038 v
CALIBRATION FACTOR 1. 259 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

The following readings shall be taken in the indicated order:

1. Horizontal [V]
2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. Continue to Horizontal (V]
CALIBRATION FACTOR _Vvre]

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 UNT memS 507
The following readings shall be taken in the indicated order: Channd 7
1. Horizontal 0.105 [V]
2. tilt to +30 degrees - 0-904 1y
3. tilt to +90 degrees - 1.15¢ [V]
4. tilt back to horizontal 0.0 b V]
5. tilt to -30 degrees 0.3 [V]
6. tilt to -90 degrees [-311 [V]
7. tillt back to horizontal (197 v
CALIBRATION FACTOR \_'__Z__Z/_(f[\//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 foliowing readings shail be taken in the indicated order:
1. Horizontal [V]
2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. Continue to Horizontal (V]
CALIBRATION FACTOR 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 ONT MEMS 3(b

The foliowing readings shall be taken in the indicated order: Cha ”“’( §

1. Horizontal ©0-101 V]
2. tilt to +30 degrees '9_'20_7_[\7 ]
3. tilt to +90 degrees AR ERNNS
4. tilt back to horizontal _0__/_’_2__ [V]
5. tilt to -30 degrees f’_ZZj_[V]
6. tilt to -90 degrees 1’_3_“8_[\/]
7. tilt back to horizontal O.ul V]
CALIBRATION FACTOR L2285 vy

{(Read3 — Read]) + (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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR 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 ONT MWS 51
The following readings shall be taken in the indicated order: c Mm\b( 0(
1. Horizontal 0.1tb v
2. tilt to +30 degrees —O_'T{ﬂ__w]
3. tilt to +90 degrees MW]
4. tilt back to horizontal 9_‘_((_?__[\’]
5. tilt to -30 degrees _0_'_:/29_[\7]
6. tilt to -90 degrees _{'_i)_[__[v]
7. 1ilt back to horizontal 07 vy
CALIBRATION FACTOR |- 210 vy

{(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]
3. tilt to +90 degrees [Vl
4. Continue to Horizontal (V]
CALIBRATION FACTOR I A2

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 UNT MEMS 302
The following readings shall be taken in the indicated order: G[Aw\'w( o
1. Horizontal -0.049 [Vl
2. tilt to +30 degrees - 0.6b% 1y
3. tilt to +90 degrees - .z (V]
4. tilt back to horizontal - 0-049 1y
5. tilt to -30 degrees 0.55% V]
6. tilt to -90 degrees [53 V]
7. tilt back to horizontal 0.04% [V]
CALIBRATION FACTOR lZ__Z__3_ [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

2. tilt to +60 degrees

3. tilt to +90 degrees

4. Continue to Horizontal

CALIBRATION FACTOR
Read 3 - Read 1

Page 35 of 49 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 VT MEMS 38
The following readings shall be taken in the indicated order: CMN\J .
1. Horizontal ~o0.00| [V]
2. tilt to +30 degrees - 0-bto [V]
3. tilt to +90 degrees - 13 [V]
4. tilt back to horizontal ~0-001 1y
5. tilt to -30 degrees 0.2 [V]
6. tilt to -90 degrees [ (8% [V]
7. tilt back to horizontal - 0.0l vy
CALIBRATION FACTOR |- UL vy

{(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]
3. tilt to +90 degrees (vl
4. Continue to Horizontal [Vl
CALIBRATION FACTOR _]v/e]

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 unT mEMS 320
The following readings shall be taken in the indicated order: Channd 1z
1. Horizontal [V]
2. tilt to +30 degrees [V]
3. tilt to +90 degrees [V]
4. tilt back to horizontal [V]
5. tilt to -30 degrees [V]
6. tilt to -90 degrees [V]
7. tilt back to horizontal V]
CALIBRATION FACTOR v

{(Read3 — Read1) + (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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal [V]
CALIBRATION FACTOR I A /43

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 UNT MEMS 211

Channd \%

The following readings shall be taken in the indicated order:

1. Horizontal [V]
2. tilt to +30 degrees [V]
3. tilt to +90 degrees V]
4. tilt back to horizontal (V]
5. tilt to -30 degrees 4
6. tilt to -90 degrees (vl
7. tilt back to horizontal (V]
CALIBRATION FACTOR /gl

{(Read3 — Read1) + (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]
3. tilt to +90 degrees [V]
4. Continue to Horizontal (V]
CALIBRATION FACTOR I A 43

Read 3 —Read 1
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RELATIVE DISPLACEMENT
DT -30-B [o3-2823

MODEL / SERIAL NUMBER

Hez - e
Take a metallic pin with the Diameter = 0.316”
Measure the exact diameter of the pin q
using the caliper [D1] 0. 341 fin]
Start the system to take a record
Filename of the record
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 Q
Around the metal pin and wait 10 seconds (Initials) 6
Un-wind one turn of the wire from the metal pin Q‘o
and wait 10 seconds (Initials)
Un-wind the last turn of the wire from the metal pin Qb
Wait 10 seconds and stop the recording (Initials)
Typical record should look like this:

Channel 29 Displacement
.41
@) 4,24
O
>
0 .Hb 0.50
\
l ' | ! ! ' | !
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Starting from the left we have five readings (READ1, READ2, READ3, READ4,
READS.

RECORD The overall Channel amplification factor AF = 60

COMPUTE: OUT [V] = ((READ2 - READ1) + (READ3 - READ1)/2) / (2 * AF) 0,0749

COMPUTE THE CIRCLE LENGTH OF THE PIN
L [IN] = PI * (D1 + D2) (where D2 is the diameter of the wire) Ly \7/8/

CAL FACTOR [V/inch] = OUT[V]/ L[in])
Print a separate page for each sensor 0. D bb L* ¥
n
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RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER DT-30-8] 03-282b
bz - \7

Take a metallic pin with the Diameter = 0.316”

Measure the exact diameter of the pin ,{
using the caliper [D1] 0-34 [in]

Start the system to take a record
Filename of the record

Turn the string (wire) of the sensor once ‘Qﬁa
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 Q\’b
and wait 10 seconds (Initials)

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

Typical record should look like this:

Channel 30 Displacement

aw
121 E_‘if
£
X
- [ . 0 O (q %
| ' | ' i ! |
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Starting from the left we have five readings (READ1, READ2, READ3, READA4,
READS.

COMPUTE: OUT [V] = ((READ2 - READ1) + (READ3 — READ1)/2) / (2 * AF) 0,@57/5

RECORD The overall Channel amplification factor AF =

COMPUTE THE CIRCLE LENGTH OF THE PIN
L [IN] = P1 * (D1 + D2) (where D2 is the diameter of the wire) \.\13

CAL FACTOR [V/inch] = OUT[V] / L[in]) Y
Print a separate page for each sensor
0.07%0

—"

\n

Page 42 of 49 Channel Calibration Procedure Revision 0
for SFSI Test Structure System Model RTMS-2001RN



RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER DT -%-8 [ 03-2524
HEZ- 1%

Take a metallic pin with the Diameter = 0.316”

Measure the exact diameter of the pin ¢
using the caliper [D1] 0.314 [in]
Start the system to take a record
Filename of the record

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

et —ireeeee—
———————————

Turn the string (wire) of the sensor one more turn Q}b

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 31 Displacement

|
|

7.1

\ .45 | ﬁgf

Volts

-~ 6.25 i —0.33%
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Starting from the left we have five readings (READ1, READ2, READ3, READ4,
READS.

RECORD The overall Channel amplification factor AF = 60

COMPUTE: OUT [V] = ((READ2 - READ1) + (READ3 — READ1)/2) / (2* AF
V= )+ ( y2) I )0.0735

COMPUTE THE CIRCLE LENGTH OF THE PIN
L [IN] = P * (D1 + D2} (where D2 is the diameter of the wire) \ ,\28

CAL FACTOR [V/inch] = OUT[V] / L[in]) " D.0 ‘0’5[ y—
Print a separate page for each sensor “ 4"
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RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER PT-%0-6[03-2825
Hez .4

Take a metallic pin with the Diameter = 0.316”

Measure the exact diameter of the pin q
using the caliper [D1] 0.3 [in]

Start the system to take a record
Filename of the record

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)

e &

Typical record should look like this:

Channel 32 Displacement

|

\ 707

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

RECORD The overall Channel amplification factor AF = %D

COMPUTE: OUT [V] = ((READ2 - READ1) + (READ3 ~ READ1)12)/ (2* AF) o yg

COMPUTE THE CIRCLE LENGTH OF THE PIN
L [IN] = P1 * (D1 + D2) (where D2 is the diameter of the wire) \ . |7/8

CAL FACTOR [Viinch] = OUT[V] / L[in]) y
Print a separate page for each sensor D Dl bs —
(i
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