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ANEXO A - Certificado de Calibragao do medidor 08-060434

Folha 01/04
- \_,,4'[..., — =) ull -:/;’]JI e "'...%_ !.

CEES] COLORADO ENGINEERING _ CEESIawa
LABORATOAY/OFFICE: EXPERIMENT STATION INC. IOWA HIGH FLOW FACILITY
54043 County Rel. 37 2385 240t St,
Nunn, Calo. 80648 ..the pritmary source for flow messurement solutions... Garner, 14 50438
Phaonae; @70-807-2711 Phone: 641-823-3664
FAX; B70-B97-2710 FAX: 541-923-3600

CERTIFICATE OF CALIBRATION

Traceable to the
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Customer: Daniel Measurement & Control — Item Calibrated: 12" Ulirasonic Senior Sonic Flowmeter
Address: 11100 Brittmoore Park Drive Model: 3400
Houston, TX 77041
CEESI Data File(s): 08DAN-0429 Serial Number: 08-060434 (Electronics: 08-080700)
Test Date: 20 March 2008 Job Number: CEN6692 Order: 195494-000 OP

The uncertainty in flowrate indicated by CEESI standards is estimated to be +/- 0.23% of reading to 95%
confidence.

The calibration identified by the above CEES] DATA FILE was performed in accordance with the
American Gas Association Transmission Committee Report Number 9 using calibration standards that
are traceable to the National Institute of Standards and Technology. All natural gas properties were
calculated in compliance with American Gas Association Report Number 8,

This Calibration is: [(]'As Found [ 1AsLefi

S PP
Measurerient Assurance ,Ol‘rhchalfd’f Colorado Engineering -
Experiment Station, Inc.

NOTE: This Certificate and accompanying docutnentation shall not be reproduced, excepr in full. without the wrirten
consent of Colorado Engineeving Experiment Station Inc,
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= i"."\_'-| el =y |
EESI
LABORATORY/NOFFICE:
54043 County Rd. 37
Menn, Godo, B0G48
Phone: 970-887-2711
FAx: 970-897-2710

COLORADO ENGINEERING
EXPERIMENT STATION INC,

..ihe pricnary source for flow measurement solutions..,

Calibration of a 12" Ultrasonic Senior Sonic Flowmeter

Model: 3400

Serial Number: 08-060434 (Electronics: 08-080700)

Bore Diameter: 11.3735 inches

Test Location: Ventura lowa

Test Medium: Natural Gas

Test Date: 20 March 2008

CEESI Data File: 08DAN-0429
MNominal Flowing Pressure: 1080 psia
Nominal Flowing Temperature: 68 *F

Gas Composition During Test:

125

CEESlowa

1WA HIGH FLOW FACILITY
2385 240th St

Garner, A 50438

Phone: 641-923-3664

FAX: 641-923-3653

Beginning Ending

Normalized Normalized
Component Mole Percent Mole Percent
Methane 95.4503 05.4496
Nitrogen 1.4651 1.4582
| Carbon Dioxide | 0.7219 0.756
Ethane 2.0639 2.044
Propane 0.1024 0.1072
Hydrogen 0.1574 0.1456
Iso-Butane 0.0032 0.003
Normal-Butane 0.004 0.0041
Iso-Pentane 0.0 0.0
Normal-Pentane 0.0 0.0
Ch+ 00 0.0
Helium 0.0317 0.0323
Heating Value (BTU/ft%) 1008.2771 1007.9973
Total Un-Normalized 100.0228 100.1875
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Folha 03/04

Munn, Colo. 80848

Phone: 970-207-2711

FAX: 870-897-2710

FESI
(R S |

LABCRATORY/OFFICE:

54043 County Ad. 57

COLORADO ENGINEERING

EXPERIMENT STATION INC.

..the primary scurce for flow measurement solutions, ..

Calibration Results

126

FOWA HIGH FLOW FAGILITY
2365 240th St

Garmer, 14 50438

Phone: 641-323-2664

FAN: 641-023-1593

The calibration results are summarized in the table below. The column labeled ‘Calibration Factor’ is

the value by which the volume flowrate is multiplied to achieve the corrected value. The column labeled
Random Effects’ is the uncertainty (at 95% confidence) in average Calibration Factor due 1o all random
effects (repeatability, reproducibility and hysteresis) observed during the calibration process.

Flowrate Flowrate Velocity Calibration Random |
[%FS] [acth] [fifsec] Factor Effects[%] |
100,51 255276 100.5 1.0050 0033
70.93 180143 e S 1.0041 0.012
40,79 103613 40.8 1.0034 0.013
20.49 52041 20.5 1.0026 0.046
10.56 26822 10.6 1.0025 (0.096

2.56 6510 2.6 1.0029 0.068

The uncertainty due to systematic effects present in the calibration facility is estimated to be £0.23% at a
95% level of confidence.

Upon Completion of the calibration the coefficients listed below were input into the meter and then the
meter was pul into a “Read Only* mode.

Register _Name Value Register Narme Value
328 FwdFlwRt1 254006 340 FwdMirFetr1 1.005
329 FwdFIWRI2 179407 341 FudMirFetr2 10041 |
330 FwdFIiwRt3 103262 342 FwdMirFair3 1.0034
| 331 FwdFiwRtd 51906 343 FwdMirFetrd 1.0026
332 __FwdFiwRtS 26756 344 FwdMtrFotrs 1.0026
333 FwdFiwHLE 6491 345 FudMirFelrs 1.0029
324 FwdFiwR(7 0 346 FwdMirFelr7 1
335 _ PwdFIwWR1B 0 347 FwdMirFctr8 1
336 FwdFIwRLS - 348 FwdMtrFetrd 1
37 FwdFiwRt10 0 349 _ FPwdMtrFatri0 1
338 FwdFlwRi11 0 350 FerdhirFetri 1 1
339 FwdFlwRL112 0 361 FwdhtrFetr1 2 1 |
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Folha 04/04.

~ T ( o ey y -
CEESI COLORADO ENGINEERING - EESlowa
LABORATORY /QOFFICE: EXPERIMENT STATION INC. |CWA HIGH FLOW FAGILITY
Nurer Coto, 80843 . . e I kit
o bhgen Earc ...the primary source for flow measurement solutions... F'hr;: o gaet
FAX: G70-B97-2710 FAX: 641-023-3083

Calibration Resulis

Daniel Measurement & Control
12" Ulirasondc Senior Sonic Flowmeter
S/N: 08-060434 (Electronics: 08-080700)
CEESI Iowa Calibration Curve

; |

Error (%)

|

0.6 = |
' |
|

L

L)

o 5 ] 75 100 125
Velocity (ft/sec)


DBD
PUC-Rio - Certificação Digital Nº 0713644/CA


128

ANEXO B - Certificados de calibragado dos instrumentos de medi¢ao de

temperatura
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ANEXO C - Certificado de verificagao sem escoamento.

Folha 01/02

Specification Verification For Daniel Mark Ill Ultrasonic Meter

Customer And Unit Information:
Customer: Emerson Brazil

Sales Onder: 283886

Electionics Housing Serial No: 08-080700
Meter Housing Serial No: 08-060434

Modbus 1D:; 32

Meter Size: 12" 600

CPUBdSwVer: 1 60-Gas_Release Prod 2007/11/08
O8SWVer: 2.4 21-TUSM-1 2007/7/13

FileSysVer: 2 02 2007/03/19
DatabaseConfigVersion: 782

Device Number: 3400

Calibration Equipment Data:
Pressure Transducer Serial No: 0382554
Pressure [ransducer Calib date; 11/29/07
Temperatwe Transducer Serial No: 1098493
Temperature l1ansducer Calib date: 11/29/07
BT Probe Serial No: 147291

RTD} Probe Calib date: 11/29/07

DT Sofrware Version: 2.23

Daniel CUI Software Version: 4.0

Meter Dimensions:

HA (inch): 3 8553

XB (inch) : 62468

XC (inch) : 62453

XD {inch) : 3 8615

LA (inel) : 8 9598

LB (inch) : 13.0778

LC (inch): 13 0811

LD (inch): B 9583

CMM Bore Dia {inch) : 113733

Waveforms:
Are Waveforms A, B, C & D clean with positive 1% peaks: /}WG_;—

Date: 3/18/2008
Time: 12:56 'M
0B-N60434 doc lof2
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Specification Verification For Daniel Mark Il Ultrasonic Meter

131

Meter Delavs:

AvgDlvA (usy: 19953
AvgDlvB (us): 20271
AvpDlyC (us) @ 20542
AvgDIyD (us) : 20 090
DUDIyA (us) : 0001
DIDIyB (us): -0 030
DDy C (us) : =0 001
DRDIyD (usy -0 001

Readings At Zero Flow:
Temperature{deg F): 75.5

Pressure (psi): 194 94

Atmospheric Pressure (psi): 14 70
Speed of Sound (ft'sec): 116070
Recorded Flow velocity {ftfsec): -0.007
Recorded Flow Rate (fi3/h): -18 96

Meterology Data Verification:
Bore Diameter check: PASSED

X Dimension check: PASSED
L Dimension check: PASSED
AvpDly check: PASSED
DIty check: PASSED

Flow Related Data Verification:

FlowVels are within tollerance limit (Sr = 0 03, It = 0 03)ft/sec: PASSED
Avegflow is within tollerance limit (Sr= 0,014, Tr = 0.030) fi'sec: PASSED
SndVels are within tolletance limit of 1.0 ft of each other: PASSED

Giains are within tollerance limit of 15->70 dB: PASSED

NEs are within tollerance limit of 250; PASSED

SDevTms are within tellerance limit of 100 nano seconds: PASSED
SDevDl Tms me within tollerance limit of 100 nano seconds: PASSED
Dt Tms are within tollerance limit of 0 030 micio seconds: PASSED
Performance of all woirking chords is at 100 %: PASSED

Tested by - Q,, ﬁf ‘.E. . _.é.rL_ Date

Approved by Date :

Date: 3/18/2008
Time: 12:56 PM
08-060434 doe

i

L3t 8§

2of2

EMERSON



DBD
PUC-Rio - Certificação Digital Nº 0713644/CA


PUC-Rio - Certificagéo Digital N° 0713644/CA 132

ANEXO D - Projeto da estacao de medicao para transferéncia de custodia onde os medidores utilizados neste dissertagcdao encontram-se instalados.

- DOCUMENTOS DE REFERENCIA
@ L B — 3O 1 | P ———
| 200 ] L TR, .. DU ] H 21 LISTA DE INSTRUMENTOS: LI-4150,44-5250-510V5-001
| - 4) FROCEDIMENTO DE FINTURA: ET-415044.6250-956-VC-001
. | I A - S . .. ) b i __| 5) BETALHE INSTALAGAD DE INSTRUMENTOS PHEUMATICOS:
ah | i e G | DE-4150.44.8250-8214VC-001
- - i i &) BETALHES TIPICOS DA INSTALAGAD ELE TRICA NA INSTRUMENTAGRAD:
4 i & I @_\ D41 504467508954V 0-001
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