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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: DCR2008-001. 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 capabie 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 a2 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 Signat 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

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

» |tems 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 andfor 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 Tl L /7. REXIY D
Bubble Level Pro Prodecdetoo PP scrinoppizd o7 — 1507
Tilt Table Repo fegyece | TF-/ O° - 360"

d VoLTACE Gewcihol TimE ELEcrl 1019 LByt oy
o
WOTE ' telrne®MEFER 4 OCalACy i//Z
LIED Te LEVEL TrLT TABLE g{)/

M USED TEe cartcr J/Jc#mwa,s.
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6.0 PRE-TEST CONDITIONS

o 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) ,%

NQOTES: BYG TN I A OFE P8 7 OB g

AS Fouvl EVENT L JNxEN Zuo -RY-Y)

A PowbEL. A

CEmsol. Tew el SupPry ofPELATTONSL.

{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 % Feric (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) é%/

¢) Reconnect the AC {Initials) %
d) Document when the battery has been installed (dd/mm/yy) ?2/34 Zﬂocgp

NOTES: w5 SN PROVIAEN wEW RAr7reP Yy

NES (pilrzPig JNSFS LN

PSS riod ¢ Sredli UL 8 ZLeo 2U
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7.2 SENSOR POWER SUPPLY

a) Check the front LEDs to be ON (YIN Y ES
b) Check the battery voltage with AC connected (>12.5V) 12. ? ((’V)

¢) Measure the output voltage on +12V side (+12V +/- 0.1) +12.0, (V)
d} Measure the output voltage on -12V side (-12V +/-0.1) -1%:0 W)
e) Disconnect the AC and check the battery voltage (>12.3) (2. vy (V)

f) Reconnect the AC {Initials) L%i

NOTES;

WAV PRt EBu  Tr Ay Tpro sEW BArpaLrAs
TO PE IwBiAts&ed BuR/ing JE3<T A/ By 7™
(PIIINTELSANCE )
Av& o [NMoray UPE Al AE Aurvrstir o
GENERLAIDE, THE PExsofl Pow el Sufpfey
HES LGl PLAenAspray

7.3 PC INDUSTRIAL COMPUTER

a) Check the overall functionality (Initials) é’é

b) Check the Server software for proper functionality (Initials) Qﬁ

¢) Check the Hard Disk Space 82, 2P€ e

Y
d) Download all recorded events on a memory stick (Initials)

e} Check for OS updates and perform the OS update  (initials) ﬂ%
f) Simulate AC power Loss and observe that the
System comes UP and is operational (Initials)

NOTES_#- bownlodd Ep Ari setrrrsBEL.
et CRi (BLAITIAr (GEAE PATTN
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7.4 AD CALIBRATION CHECK

Using a veltage 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 AID
CHANNEL | o rERENCE READING COMMENTS
v M

WG NN MMM NI N = =] s s aaa
N2 | oo |@|~o ok wiN=ido|m|~|o o|m|w|n = o@D O B G R 2|

SEE  BFPEAB S £ 0l Fipl £ VBLUES

NOTES:
Tavs JTrog & 7 vegl) THREE VAL UEDS 64 Bors S/4ZS
Fesrgr vE A M E F /Y 2 N £ PP ETEY
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7.5 SENSOR CALIBRATION

ACCELEROMETERS

CHANNEL # shfgggl_ﬁz SEE/?\IOR AS FOSQSBRATION [\Kg}LEFT
1| e S 9 Gy leey | ez
[ e ) gen | Le2z
3 ;ia::isal Accelerometer o (\ Y /74 ? I 2 ?
4 |yt o5 | (90 | [ 450
5 ?..l::ji:] Accelerometer 2 &-‘ 'S / 26 g / 725 {
o [pusnsto |, oo | (192 | 1i92
T e g | 21y | L2r3
6 lzms | 31g | f22§ | /228
O lxww ™ a)y | S leo | [ Zeo
10 |zas e B2 | L | LGS
11 g_t;i:ip;ial Accelerometer = 5‘7 / 2o /_, 200
12 |xome | 8o | [2S | L€
18 esgnen | S21 % 1196 | 1 LPE
14 ncesonmeras | Ofe1™*| ) 2d | /%Y
o It U (P 253 | /237

Triaxial Downhole e
16 Accelerometer Z-axis o 104 L2y 2 /a 2y

NOTES W wei cACIBRATED powth poog  KEfov € FROM S pep
PEFORTED VAL E JsTFRory lAeli CHLIBRASION

e d down Mol & pwE AALLBPAFEN
REPo RIED VALUES ABLELE 7 Rort Jusiie FRIORYy L

THEEE (3) SPALE - A )AL ;&CWC‘ELEQ—W/VE}-?"QS,

S 33 5=/2069 /g

2 EEIANR S=/2)/8 V"?’

KD S =/.22] \{/a-? '

THESE SEosolS (A 0T BE 4AJuSTED.
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ROTATION

SENSOR SENSOR CALIBRATION [DEGREE/SEG]
e L2 MODEL SIN AS FOUND AS LEFT
- ARS00
19 ARS-09
NOTES:

BENGOL Al ResrovED 70 gEEL
BEASPEFTCHL PECoPAS Lo SIsSFEA P
By g LAST [IgITENANCE AL No i o s
F LSO FD s AE

PORE PRESURE

SENSOR SENSOR CALIBRATION |
Sl 2 S MODEL SIN AS FOUND AS LEFT
20
NOTES: A oT CACIRPATED

IPEAN VALUE eritHs CHArNEZ 1S

PP EAN om0 = 5 10T N A
o

SOIL PRESURE

SENSOR SENSOR CALIBRATION [mViPSi]
b i MODEL SN AS FOUND AS LEFT
EPX-VOI-100P |9 4Z o4& A7~
25 réosgyy | h2393 | [, 2393

% EPX-VO01-100P a,;,gog.;:‘,d;;, /S99 | /<97

£
p EPX-VOI-100P  |ago 3;25;.‘ ] 3v0 2 /340 3

EPX-V01-100P _—
28 M&{ﬁg AA2vy /)2y

NOTES: Fwmortonge ]y Crrecsl) a8 & -
VALUES RERIED PEPRESENIS FHCIolY cHl/BL8/F0n"
AH. 25 SMowd Futl SO  CLHFCL OuFLui Fo A G
ZOL N BOoAPL AMPLIEIER JrPH G S o
CHANMEC OMECK F/LE, BiA - O EoB_ EonfOl/ S _ )3 2. ban
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RELATIVE DISPLACEMENT

O e
29 |PT® 03-2622 |0066C 0.0
| 03-2p28 [EMMPER 0,05
I N 03-2929 lo,065¢  |0.0656
3 DT-30-B 03-2425 00/ | 00649

NOTES: Berscfl Commlcc/Ed To CH Ba  tigs BEEL LRELIPEN
Aud RE-/vsFACLED

CALIBRATION F/LE + ARK St . Cao ot /3 | 3124 o bt
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8.0 FINAL STEPS

s Change the batteries from the UPS and SENSOR POWER SUPPLY if
they are three (3) years old or more. {f the batteries are not purchased,
make a note and change them at the first maintenance visit.

4
{Initials) ,96

+ Return the system to functional state {initials) %

s Aftach Final record to this document {Initials) %
« List all test equipment {Initials) %
» Inform the end user that the system is functional {Initials) @@

e Prepare the site (close the hat and the equipment)  (Initials) @ '

NOTES: X UFPS BAI7ZERY crpaGef
GEAgoR  BATVE/ES yp Bz PulcssEd LY
A RPABULES cof  AND i siaelsd  DeupinsG
NEKT 28T ENANCE s 7.

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

DYSIEMy L EFF FULL Y A OF7 QA Ay

UFPE BAFTERY LPEPIACE]
BISPLACENMENT BEMFoR CCHF 30) Rl FAILPED Aiid Ph vaserich)
YOSR To ey FLESSURE (Poli) Tl .

Fal

G
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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) JES

-~

(SigHature)

A0 RAbucESOow
{Print)

11.0 ACTION REQUIRED (IF ANY)

VSR To OMECK. FoRE PRE SSwRE SEOSOL

501l PRESYULE SFErSDE  wnEciED 7o o 26 To BF Cre cxpy
FEusol Powch BaPPLY BAFSEMES  Jo b PrlRovAsE)H
By MpR, BArb /nsiBeiiEld Oolirard L Sy
1 A FTE il Az CE AT FTF
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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 Trigxial Accelerometer Y-axis SF3000 / ApplicdMems
3 Triaxiat 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
2 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 SKF3000 / 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-0% / ATA Sensors
18 Rotation Sensor Y-Y ARS-09 / ATA Sensors
19 Rotation Sensor Z-Z ARS-09 / ATA Sensors
20 Porg Pressure
21 Spare channel
22 Spare channel
23 Spare channel
24 Spare channcl
25 Soil Pressure Z-axis _ EPX-V0[-100P / ENTRAN
26 Soil Pressure Z-axis * EPX-V(1-100P / ENTRAN
27 Soil Pressure Z-axis ~ EPX-V01-100P / ENTRAN
28 Soil Pressure Z-axis EPX-V0i-100P /ENTRAN
29 Relative Displaccment 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 / 8§TI
32 Relative Displacement Transducer Z-axis = | DT-30-B / 8TI
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 cr 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 il table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER S F Boew L /237;/ X"ﬂm‘s
P R

The following readings shall be taken in the indicated order:

1. Horizontal +.0 2+ V]
2. tilt to +30 degrees 10438 [V]
3. tilt to +90 degrees A 254 V)
4. tilt back to horizontal + 1629 [V]
5. tilt to -30 degrees SR S W 0
6. tilt to -90 degrees ' - 1152 v
7. tilt back to horizontal + -0 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
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated o

1. Horizontal P / A \
2. tilt to +60 degrees (V]
[V]

vi

— [V/g]
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed tempcrarily 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 Bvonl /25 9/ Ynmis
The following readings shall be taken in the indicated order: o &
1. Horizontal ~0.022 [V]
2. tilt to +30 degrees +0.56 3 v
3. tilt to +90 degrees +/ 21 [V]
4. tilt back to horizontal ~9v. 019 V]
5. tilt to -30 degrees — 0.6 [V]
6. tilt to -90 degrees ' ~ 123§ [V]
7. tilt back to horizontal — 0,0 SO [V]
CALIBRATION FACTOR /.22 21vig

{(Read3 — Read!l) + (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. Honzontal {V]

2. tilt to +60 degrees {V]

. tilt to +90 degrees [V]

orizontal [V]

CALIBRA  [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

The fellowing readings shall be taken in the indicated order:

I. Horizontal [V]
2 tilt to +30 degrees [V]
3. tilt to +90 degrees V]
4. tilt back to hori [V]
5. tiltto-3 [V]
to -90 degrees ' [V]
. tilt back to horizontal (V]
ALIBRATION 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 $7Boco Lf2%4 /B axis
AMH. 3
The following readings shall be taken in the indicated order: '
1. Horizontal + 1. 26! {V]
2, tilt to +60 degrees 10426 {V]
3. tilt to +90 degrees + 0.0k [V]
4. Continue to Horizontal -1 159 vl
CALIBRATION FACTOR /.20 9 rvia

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 6#‘59.904/2«5“5/%@*:@
ad 4,

The following readings shall be taken in the indicated order:

+ 6,6 §{&/[V]

1. Horizontal

2. tilt to +30 degrees + 6,6 [V}
3. tilt to +90 degrees + 2y [vi
4. tilt back to horizontal + 0. 060 [V]
5. tilt to -30 degrees ~ 0. 635 [v]
6. tilt to -90 degrees - j_ﬁ’_'_,_[v]
7. tilt back to horizontal +o0. 08 Zv)
CALIBRATION FACTOR Al Fo (vig

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

For the vertical axis:

" The unit shall be placed on a tilt tabie 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 N! K [V]

2. tilt to +60 degrees [V]

. tilt to +90 degre [V]

o Horizontal [V]

CALIBRA [Vl
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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 & F Booo L )25/ Yawis
The following readings shall be taken in the indicated order: oS
1. Horizontal tes2y [V]
2. tilt to +30 degrees + 0. £3( [v]
3. tilt to +90 degrees + 1227 (V]
4. tilt back to horizontal +0. 624 (V]
5. tilt to -30 degrees - 0.54y V]
6. tilt to -90 degrees ' — (. 1ZZ v
7. tilt back to horizontal o _._5‘2—_9' [V]
CALIBRATION FACTOR / fz‘_;(_t\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 shall be taken in the indicated

1. Horizontal [V]

. tilt to +60 degrees (V]
V]

[Vi

CALIBRA (Vg
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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 wj
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order;

1. Horizontal A4
2. tilt to +30 degrees A
3. tilt to +90 degrees V]
4. tilt back to horiz [v]
5. tilt to -30 #égrees [v]
6. tilptd -90 degrees ' (V]
~ tilt back to horizontal [v]
CAJABRATION FACTOR {Vig]
ead3 —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
mechanicai angular device.
! e »
MODEL / SERIAL NUMBER oF 3:?002./,3 §0 Zao~s
. ) o o -8
The following readings shali be taken in the indicated order:
1. Horizontal + AL 00 [V]
2. tilt to +60 degrees w0 T2 (V]
3. tilt to +90 degrees + 0.0°2 (]
4. Continue to Honzontal — /.2 A {V]
CALIBRATION FACTOR /1% 21
Read 3 — Read 1
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ACCELEROMETERS

Each unit (uniaxial or triaxial that can be removed termporarily 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 angutar device.

MODEL / SERIAL NUMBER SF Zoa0l /8] P Ut AccAL
The following readings shall be taken in the indicated order: A 7‘
1. Horizontal +o.08l [V]
2. tilt to +30 degrees + b é’efr fv]
3. tilt to +90 degrees +/.31 Q? V]
4. tilt back to horizontal v ¥e 80 vy
5. tilt to -30 degrees - 0.5 2|V
6. tilt to -90 degrees ' "' %[V]
7. tili back to horizontal +2.071 (V]
CALIBRATION FACTOR (217 (vig)

{(Read3 — Readl) + (Read6 — Readd}} / 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 o

1. Horizontal N /' [V]

2. tilt to +60 degrees [V]

[v]

V)

CALIB [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. Horzontal

2. tilt to +30 degrees

3. tilt to +90 degrees

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

6. tilt to -90 degrees

-1

. tilt back to horizontal

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

For the vertical axis:

mechanical angular device.

GF B L /5l€ bp s AN A
oH.§

v eof] v
v o ?/2 v
e 12z
42094 V]
R )
—{: /3% v

t 0.0%Y [v]

/222 v

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

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1. Horizontal /
2 A

2. tilt to +60 degrees

<

[v]
[Vl
V1
[Vl

[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 anguilar device.

MODEL / SERIAL NUMBER OF Boool /31 wmissstr
The following readings shall be taken in the indicated order: o
1. Horizontal —0.02f [V]
2. tilt to +30 degrees +o 0.6ol [V]
3. tilt to +90 degrees + 1 W
4, tilt back to horizontal —®.023 [V]
S. tilt to -30 degrees T 0.82%1V]
6. tilt to -90 degrees =122 3 (vl
7. tilt back to horizontal ~ 0025 1v]
CALIBRATION FACTOR &[V/g]

{(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
mechanical angular device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order;

1. Horizontal /7b, [V]
2. tilt to +60 degrees ;U % [V]
3. tilt to +90 degrees [V]
4. Continue to H6rizontal [V]
CALIBRATION EXCTOR Vel
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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 ptaced on a tilt table which has been leveled and checked with a
mechanical angular device.

MODEL / SERIAL NUMBER SF Bovml / 32 umranihe
The following readings shall be taken in the indicated order: 2H. 1o
1. Horizontal '"' @_-'?L?_[V]
2. tilt to +30 degrees + 0. g‘fﬁ (vl
3. tilt to +90 degrees + L1858 v
4. tilt back to horizontal - 0.9& (1)
5. tilt to -30 degrees -0.£Y% v
6. tilt to -90 degrees ' -2 & [V]
7. tilt back to horizontal /A
CALIBRATION FACTOR %4 (vig)

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

For the vertical axis:
The unit shall be placed on a titt table which has been leveled and checked with a
mechanicai 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 tabte).

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

MODEL / SERIAL NUMBER SF Booo [/31]  wwitne
The following readings shall be taken in the indicated order; Qg .1l
1. Hoerizontal *O_‘io(_[v]
2. tilt to +30 degrees +0.C02 [y]
3. tilt to +90 degrees * _I_'__ziﬂ_[vl
4. tilt back to horizontal Tl e 2 [y
5. ftilt to -30 degrees -0 feo [V]
6. tilt to -90 degrees ' — l2wo [Vl
7. tikt back to horizontal —f.eot v
CALIBRATION FACTOR [ 2o Vi)

{(Read3 — Readl) + (Read6 —Read4)} /2

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

MODEL / SERIAL NUMBER —

The following readings shall be taken in the indicated order:

1. Horizontal I A A
. Pl A
2. tilt to +60 degrees B [v]
. tilt to +90 degrees [V]
[V]
CALIBRATI [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 o Buoe L//j j.cia Uns f s B2
The following readings shall be taken in the indicated order: '
1. Horizontal + f’ﬁ[v]
2. tilt to +30 degrees +of 36 [V]
3. tilt to +90 degrees #J. Y30 [V]
4. tilt back to horizontal <0 231 [V]
5. tilt to -30 degrees +0. 381 v]
6. tilt to -0 degrees ' =09 é f [V]
7. tilt back to horizontal + 0230 V]
CALIBRATION FACTOR / 2"_& [Vig]

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

For the vertical axis:
The unit shalt be placed on a tilt table which has been leveled and checked with a
mechanical anguiar 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 [V]
CALIBRATION i

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. e

MODEL / SERIAL NUMBER 3 {,D Voraard

The following readings shall be taken in the indicated order: SPARE
1. Horizontal ~0 0 {56 [y
2. tilt to +30 degrees -~ U 6‘4 3 vl
3. tilt to +90 degrees - 1.2 3etpv
4. tilt back to horizontal o 2"‘:_) [v]
5. tilt to -30 degrees f 4 4‘:5;?;?' [V]
6. tilt to -90 degrees ' T / / 'IGZ)’tV]
7. tilt back to horizontal ~nel 7 [V]

CALIBRATION FACTOR Vg

{(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 . /\/ o

The following readings shall be taken in the indicated order:

1. Horizontal o .. [V]
2. tilt to +60 degrees [V]
3. tilt to +90 degrees [V]
4. Continue to Horizontal V]
CALIBRATION FACTOR [Vig]
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 D wregeme
The following readings shall be taken in the indicated order: %Pﬁﬂg
1. Horizontal L ‘ﬁéﬂ [V]
2 tilt to +30 degrees i €2y
3. tilt to +90 degrees — /, HG%[V]
4. tilt back to horizontal Loy /7 V]
5. tilt to -30 degrees + f ‘vl‘/o [V]
6. tilt to -90 degrees */ ] ?\J‘jf V]
7. tilt back to horizontal ),cedh v]
CALIBRATION FACTOR — 1

{(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 - A7 /}

The following readings shall be taken in the indicated orter:

1. Horizontal . / [V]

2. tilt to +60 degrees / R A
3. tilt to +90 degrees //» [V]
4. Continue to Horizontal// [V]
CALIBRATION FACTOR 7 [Vig]
Read 3 - Read 1 /
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 anguiar device.

MODEL / SERIAL NUMBER

The following readings shall be taken in the indicated order:

1.

2.

~

Horizontal

tilt to +30 degrees

. tilt to +90 degrees

tilt back to horizontal

tilt to -30 degrees

tilt to -90 degrees

. tilt back to horizontat

CALIBRATION FACTOR

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

For the vertical axis:
The unit shail 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.
2
3

4.

Horizontal
tilt to +60 degrees

tilt to +90 degrees

Continue to Horizontal

CALIBRATION FACTOR
Read 3 - Read 1

Efl 9 WAL ) Aef ¢

"SPA RE

c 49 v
-0 5e8% v
-1 §Z [V]

-2k
w34V

AR IEAN

£ ‘ %2 ¢ "['ﬁ}v] o ” 'Y}‘

—

[V]
.M
V]
[Vl

[ V/g]
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RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER

cH.29

Take a metallic pin with the Diameter = 0.316"

Measure the exact diameter of the pin
using the caliper [D1]

Start the system to take a record
Filename of the record

N Be-B/p3 -292%

0.36F i

Turn the string (wire) of the sensor once

Around the metal pin and wait 10 seconds (Initials) j?/

Turn the string (wire) of the sensor one more tum %

Around the metal pin and wait 10 seconds (Initials)

Un-wind ene 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:

DISPLACEMENT CHANNEL 29

10.0 I i
! l :i I\
‘ ‘
.‘ E". ?BB|| l
[
75 4 | 1
|
i H | |
| 1 | |
| | | i ||
[ | I. |
50 [ 4 | |
;1 397 | 292/l
L | |
. |
25 - | |:
i |
I |
! | 0.03
0.00 |
0.0 - —
25) h I - — -
40 50 60 70

REpe preopd 2K CH.29

Mo SN 209-200 Fa§i3 131210, Bas |

80
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Starting from the left we have five readings (READ1, READ2, READ3, READ4,
READS.

RECORD The overall Channel amplification factor AF = Lo 3¢

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) A /j’z{

‘ CAL FACTOR [Vfinch] = OQUT[V] / L[in]) 6 0 6'6‘\9” \////U )
Print a separate page for each sensor
TwrS 5 o€ CH.EF
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RELATIVE DISPLACEMENT BENSOL.  PEPAIPES L PE Insidccs)

— — iy
MODEL / SERIAL NUMBER b - 3o *‘8/ 03 -2424 .

e, Jo
Take a metallic pin with the Diameter = 0.316”
Measure the exact diameter of the pin )
.35  in

using the caliper [D1]

Start the system to take a record . ) _
Filename of the record Mok - SN 2P _Loo f¢>9/3_ )82 10, dax

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 E% A
(Initials) d

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

Typical record should look like this:

DISPLACEMENT CHANNEL 30
oo ‘. | . i
| | | il
| |
| asl | i I
i | S '
H |
/ | !
75 fol | |
[ I |
i 1 ' I
. | | I
" | | | I
| | '
= f \ |
50 4 [ 427 | 420 | |
| B
|
25 4 ‘
|
| i
-0.00 ! .00
0.0 -
2.5 4
I |
70 AD =2
s

Treg )o PESL PELY Fofd o#. 3o

Channel Calibration Procedurc Revision 0
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Starting from the left we have five readings (READ1, READZ, READ3, READ4,
READS.

RECORD The overall Channel amplification factor ~ AF = Jo.lo

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

COMPUTE THE CIRCLE LENGTH OF THE PIN A
L [IN] = PI " {D1 + D2) (where D2 is the diameter of the wire) /, /f4

CAL FACTOR [Viinch} = OUT[V]/L[in}) ¢ O 7// M’U
Print a separate page for each sensor _
oH. 30 AFTEL PESpIL.
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RELATIVE DISPLACEMENT

— N R -]
MODEL / SERIAL NUMBER b 80 M fod 2824

Take a metallic pin with the Diameter = 0.316"

Measure the exact diameter of the pin 0. 365
using the caliper [D1] - [in]

Start the system to take a record o ( o

Filename of the record bea GN2od_ Zooko §/3- 1312 10. b .
Tumn the string (wire) of the sensor once 2?/

Around the metal pin and wait 10 seconds (Initials)

Turn the string (wire) of the sensor one more tum ‘

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) é?/_’_
Un-wind the last turn of the wire from the metal pin ")
Wait 10 seconds and stop the recording (Initials) @ i

Typical record should look like this:

DISPLACEMENT CHANNEL 31
e R — s
! | | (1
| { | !
. w
| ! \ |1
| | | 782 |
| | [
|  —
7.5 l o ! *
| If | |
| LI | ! |
| | 1 |
i |
' y ': .J' ':
i _|i {, ) :I! Y I,{.!I
5.0 _: | |i I|"|I |1| I| |I
i il ;I !'. aav :'J il,‘ 384 |
| PR \ / | J o
| | |
_ (ol I
25 | [ ’I
[ !
Pl |
) '.
0.00 / | 0.02
0.0 -—— — et "
_2-5 iy e -
5 | |
100 110 120 130
Frira 15 REAC REPRS Fop o# 3
Tt IS5 EEAC 7 Of I
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Starting from the left we have five readings (READ1, READ2, READ3, READA4,
READS.

RECORD The overall Channel amplification factor AF = fcz < t(

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) / /4?4

CAL FACTOR [Viinch] = QUTV]/LLInD) @, 0&£'C 6 / e
Print a separate page for each sensor

aw 3
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RELATIVE DISPLACEMENT

MODEL / SERIAL NUMBER M30.8/ 03 - 2P2K

Take a metallic pin with the Diameter = 0.318”

Measure the exact diameter of the pin

using the caliper [D1] 0387 i

Start the system to take a record ‘ , _
Filename of the record M S MDD} Coofo§/3 _1372/ 7
Turn the string (wire) of the sensor once )

Around the metal pin and wait 10 seconds (Initials) »_CfL

Turn the string (wire) of the sensor one more tum ’@‘/

Around the metal pin and wait 10 seconds (Initials) —

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

and wait 10 seconds (Initials)

Un-wind the last turn of the wire from the metal pin %

Wait 10 seconds and stop the recerding (Initials)

Typical record should look like this:

DISPLACEMENT CHANNEL 32
e : :| ‘I
B :I i
| | |;
[ |
| 774 | |
7.5 - ' —
i a' ||
| | | I
I | |
5.0 1 i I:; ‘ | |
[ . ,i | o388 |
= |
[
|
2.5 - | |
| |
.' i
0.00 — | 001
T ] 5 [ R S S SO S S| e e s |
_275 -
- e e = | |
130 140 150 160
Kepe Lrcoph o2 o#3Z
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Starting from the left we have five readings (READ1, READZ, READ3, READ4,
READS.

RECORD The overall Channel amplification factor AF = j o J (

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

COMPUTE THE CIRCLE LENGTH OF THE PIN V%
L [IN} = PI * (D1 + D2) (where D2 is the diameter of the wire) / / f/

CAL FACTOR [Vfinch] = OUT[V] / L[in]}
Print a separate page for each sensor o, T ,61 4 f’ \// A0

a2
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OVERALL DISPLACEMENT CALIBRATION FILE
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Setup for Accelerometer Tilt Calibration
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