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Foreword

SY/T 6736Marine seismic digital sireamer sys-
tem ncludes three parts;
— Part 1. Standurds for specifving hydre-
phune parameters ;
—Part 2: Standards [for specifying hydro-
phone streamer — cable characteristics ;
—Part 3; Central recording system.
This is the Part 2 of SY/T 6736.
This part is modified in relation to SEG Stand-
ards for marine seismic hydrophones and
streamer cables (Geophysics, 52, no. 02, 242 ~
248, 1987) Part || . Standards for speci fying
hydrophone streamer — cable characteristics.
This part was redrafted in accordance with SEG
Geophysics, 52, no. 02, 242 — 248, 1987, Part
. In Annex A provides the table of comparison
between the numhers of clause, sub — clause in
this part and the provision in SEG Geophysics,
532, np. 02, 242-248, 1987, Part [, for ref-
erence.
Owing to the special requirements of China pe-
troleum exploration industry, while adopting
SEG Standards, this part was modified. The
technical diflfcrences between this part and the
SEG standards have heen cdited into the main
article. and the discrepancies have been marked

by the vertical side lines in the blank space by

12

the edge of those pages respectively. In Annex B
provides the table of the technical differences be-
tween this part and the SEG Geophysics, 52,
no. 02, 242 — 248, 1987, Part ]I and the rea-
sons, [or reference.

Annex A and Annex B of this part are informa-
tive.

This part was proposed by China National Off-
share Oil Corporation.

This part is under the jurisdiction of The Com-
mittee of Petroleum Instrument Standardization.
This part was dralted by China National Off-
shore Oil Corporation, Don Fang Geophysical
Exploration Incorperated Company, Petroleum
Industry Instrument Quality Surveillance and
Test Center and Guangzhou Marine Geological
Survey Ministry of Land and Resources, P. R.
China.

The main drafters of this part are Zhanhai Yu,
Zailu  Zhang,
Peichang Li, Rongying Chu, Zhanquan Cao,
Zexi Han, Jie Chen, Xiaoquan Han, Wei Zhao,
and Yanhong Lian.

Guoxin  He, Zhenguo Yin,

This part is issued in both Chinese and English
versions. In the event of any discrepancy he-
tween the texts, the Chinesc versions shall pre-

vail.
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Marine seismic digital streamer system—

Part 2: Standards for specifying hydrophone streamer —

cable characteristics

1 Scope

The part of SY/T 6736 specification set to fol-
low will include hydrophone array parameters,
physical characteristics of the streamer cable sec-
tions, the lead — in cable. isclator sections. deck
cable, and optional ancillary cquipment. Specifi-
cations for acceptable ballast fluids are also in-

cluded.
2 Normative references

The [ollowing nermative documents contain pro-
| visions, which, through reference in the part of
SY/T 6736. constitute provisions of the part.
For dated refercnces, subscquent amendments
10, or revisions of. any ol these publications
(exclude errata) do not apply. However, parties
to agrecments based on the part are encouraged
| 1o investigate the possibility of applying the
most recent editions of the normative documents
indicated below. For undated rcferences, the
latest edition of the normative document referred
to applies.
GB/T 5096 Petroleum products — Corrosive to
copper — Copper strip test (GB/T 5096 1985,
eqv ASTM D130, 1983)
SY/T 6736.1
systern— Part 1. Standards for specifying Aydro-

Marine seismic digital streamer

phone parameters
SEG Geophysics, 53, no. 03, 415 - 416 ( Badg-
ery Ao 5., 19883 Dugital seismic recorder spec-

i fication standards
3 Terms and definition

The following terms and definitions applicable to
this part of 8Y,/T 6376.

3.1

units of measurement

Units of measurement shall conform to the rec-
ommendations of the SEG Metrication Subcom-
mittec as published in SI Metric System of Units
and SEG Tentative Metric Standard. The pre-
ferred Sl unit symbols used here are approved
“abbreviations” . Alternate units of measure-
ment follow in parentheses. There are two ex-
ceptions to the above rule;

Wavelength is expressed by the Greck symbol A,
and array length is cxpressed symbolically as L.
3.2

tolerance

All measurements should be expressed as typical

unless a tolerance { + XXX is specified.
4 Requirements

4.1 Hydrophone arrays

4.1.1 Physical characteristics

Physical characteristics as follows:

a) Hydrophones; Number and type of hydro-
phones per array.

b) Arrays: Number of arrays per seciion,

¢) Array dimensions: Length of active arrays,
m.

d) Array spacing: Array spacing, centler — to —
center, m.

¢) Hydrophone spacing: Hydrophone spacing
within array. m.

f) Drawings: Dimensiona! diagram if hydre-
phone spacing is not equal, m.

g) Operating depth: Recommended normal op-
crating depth, m.

h) Maximum depth: Specify depth in m {ft) to
which the hydrophone array may be harely

13
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operated without destruction or permanent
significant change in sensitivity exceeding
1 dB.

1) Programmability: If programmable, state
configuration options.

j) Specification sheet: Provide specification sheet
for typical hydrophone per SY/T 6736. 1.

4.1.2 Response characteristics

Response characteristics as follows:

a} Electrical diagram: Provide schematic electri-
cal diagram of cable section including hydro-
phone connections, coupling network.

b) Capacitance: Total capacitance of each hy-
drophone array 4F £ X%.

¢} Output impedance: Complex output imped-

ance of hydrophone array in graphical form.

d) Sensitivity; Acoustic sensitivity, V/uPa =
X dB (pV/ubar) .

e) Sensitivity versus depth; Change in sensitivi-
ty with depth, dB/m.

) Weighting, electrical. Electrical weighting of
individual units of array if any.

g) Amplitude response: Amplitude response in
graphical form, in units of frequency, in Hz
versus dB referred to 1V/ puPa. See Fig. 1.

h) Phase response: Phase response of array in
graphical form expressed as rad/Hz. See
Fig. 1.

1) Spatial response: Spatial response in graph-
ical form in Hz as a function of the ratio of
array length to wave — length, L/A. Sece
Fig. 2.
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Fig.1 Array frequency response

4.2 Streamer cable section

4.2.1 Physical characteristics
Physical characteristics as {ollows:
a) Length; m.

b) Outside diameter: em.

14

¢) Jacket: Type of jacket, thickness, cm.

d) Stress members: Stress members, material,

type, size, number.

e) Dreaking strength, Minimum breaking strength,

N.
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1) Dry weight; weight in the air without flud, kg.

g) Wet Weight: Weight per section in air, filled
with specified quantity of fluid, kg.

h) Submerged weight: Section weight in water,
kg, under the condition of fresh water at a
standard temperature of 20°C and a standard
pressure of 101325 Pa (1 atm) . This can be
obtained by measuring the amount of over-
flow {resh water and then calculate the
weight of the section.

i) Ballast {luid: Capacity of ballast fluid re-
quired, m’.

j} Operating temperature; Operating tempera-
ture range, C.

k> Storage temperature: Storage temperature
range, .

1) Connectors: Type of cable — section connectors.

m) Materials; Hydrophone materials should be
specified by the manufacturer, and explain
the chemical compatibility between hydro-
phone assembly and contacting fluids. A
statement should be included in the attached
material specification.

n) Connector specifications: QOutside diameter,
weight in fresh water, and the electronic
module length.

0) Depth limit; The maximum depth, in m
which the streamer cable without destruction
or suffer significant physical or electrical

change.
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p) Bent radius: Specify the minimum bent radi-
us, m to which the cable section and connec-
tors before breakage.

4. 2.2 Electrical characteristics, analog

Electrical characteristics, analog as follows;

a) Electrical parameters: Conductor round — trip
Dec resistance and capacitance in Q/m, pF/m
respectively.

h) Active channels: Number of active channels
and spatres.

c¢) Auxiliary channels: Number of auxiliary
channels and spares.

d) Test pairs; Number of test pairs for quality
control testing of active or passive electronic
modules.

e) Conductors: Type of conductors; twisted
pairs, coaxial, {iber — optic, etc. ., specily
functional use.

f) Leakage: Minimum measured cross channels
leakage value allowable in MQ) in the field.

4.2.3 Electrical characteristics, digital

4.2.3.1 Digital data acquisition module specifi-

cations.

Digital data acquisition module specifications

shall conform to SEG Geophysics 53, no. 03,

415 - 416 (Badger, A. 8., 1988) which is in-

corporated herein by reference:

a) Channels Numbers: Number of seismic chan-
nels (2, 4, 12, 16, 24 optional}) and auxil-
iary channels per module.

b> High cut frequency (Hz): According to the
corresponding sampling interval for selection
(e. g. 1648, 824, 412, 306, 103) .

¢) Low cut frequency (Hz). (0~5) optional.

d) A/D converter: delta — sigma type. 24 bits
fixed point.

¢) Dynamic range (dB): > 114 (at 2ms sam-
pling interval) .

f3 Total harmonic distortion (dB): > — 105
(at 2ms sampling interval) .

g) The preamplifier; the voltage, charge, or
differential input mode.

4.2.3.2 Streamer cable sections specifications.

15
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Streamer cable sections specifications as follows.

a) Data transmission link; Type and bandwidth
of data transmission link (c. g , coaxial ca-
ble, fiber optic, bandwidth in MHz) .

b) Module separation: Maximum data transmis-
sion distance between modules and/or re-
peaters, m.

¢) Power: Power requirements; in XX kW @

XV o . . .A |

d) Cable length;, Max1mu'm tota' ', fble length

with respect to power reqmrements,

e) Auxiliary conductors; S[JeCIfY the’ number,

function, type of the non — seismic data °

transmission conductors.

{) Leakage: Measured minimum value ‘of leak-

age should higher than 100-MGQ i specific.

field.
4.3 Ancillary equipment
4.3.1 Types of equipment
Types of equipment as folk}Ws»
a) Water break; Water break detector type,

number, location.

b) Cable depth transducer Type, number, pet-

missible spread locauon
¢) Compasses; Azimuth' mdzcators (LOIDI)&S"
ses), permissible spread locations:
d} Cable retriever. (,abIe retrlever systery
type, and description.:

e) Depth controllers;

automatic, manual, of: -p:"grannnable Per*

missible spread locatlon.

f) Swivel: Tail swivel, type_,; capac:ty ’

g) Tail buoy: Acoustic pos;ifiénmg" system, RF
radio, GPS or passive such as marker buoy
and radar target. S :

h) Cable positioning: Acoustical positioning de-

locations, shipboard

vices, types,

and cable configurations and method of data

range,

transmission.
4.3.2 Output signals
(utput signals as follows,
a} Specilication of signal outputs; For each spec-
cialized type of ancillary equipment, where
16

Laﬁ}le depth controllers, _

appropriate, specify the type of signal output
(digital or analog), the units ol measure-
ment, e. g ,» V/m for a cable — depth detec-
tor, resolution, accuracy, power requircments
at specified voltage. Specify their physical char-
acteristics, particularly if such devices are exter-
nal to the cable or if they would affect cable
noise or towing configuration.

b) Source of specifications: Many ancillary de-
vices are commercially available off the shell.
To avoid an inordinately long standard speci-
flc:auen hst; the cable manufacturer may pre-
fe.r to. mcorporate by reference the published

x ancﬁlary “device specifications.

4.4 Lead-in cable

Physical description as follows

a) lLength: m.

b) Outside diameter; cm.

¢} Jacket: Type and thickness of jacket, cm.

d) Conductors: Number, type, and AWG of

conductors and bundle shiclding.

e) Armormg Type of armoring, stress member
‘ specﬁlcatlons

f) S:trength; Mmimum breaking strength, N,

g Dry Wezght Weight in air, kg.

h) Submerged weight: Weight in fresh water at
_ standa_rd tempexjaturc and pressure, kg.
1> ()perating'teiﬁperature : Operating tempera-
turc raﬁgéqnc.
i) Storage temperature Storage temperature

range, °C

o Fmrmg Type of fairing, if any.

D Electrical characterzsncc; Round trip de re-
SiSt&ﬁCEa capamfance, and leakage measured
in situ; Q, uF, MQ.

m) Connectors: Type of connectors.

n) Flotation; Type of flotation if any. Buoyan-
cy, ke

o) Bent radius: Minimum bent radius, m.

4.5 Deck cable

Physical description as follows:

a) Length: m.

b)Y (utside diameter: cm.



c) Jacket: Type of jacket.

d) Conductors: Number, type, and AWG of
conductors,

e) Armoring: Type of armoring, shielding,
stress member.

1) Strength; Breaking strength, il applicable, N.

g) Dry weight; Weight in air, kg.

h) Operating temperature; QOperating tempera-
ture range in ‘C.

1) Storage temperature: Storage temperature
range in ‘C.

30 Connectors: Type of connectors, plug — in,
swivels, slip ring, etc.

k) Bent radius: Minimum bent radius, m.

1> Electrical characteristics: De resistance, ca-
pacitance, nominal leakage. measured in (},
uF. MO respeetively.

4.6 Stretch cable section specifications

Stretch cable section specifications as follows:

a) length: m.

b) Outside diameter: cm.

¢) lacket: Type and thickness of jacket, em.

d) Conductors; Number, type, and AWG of
conductors.

e) Stress merabers: Type and number of elastic
stress members.

) Strength; Minimum breaking strength, N.

g) Stretchability; Elongation. meters per new-
ton loading. Set of section should not exceed
XY after Y hours of tension at Z newtons
loading. Graphical description is preferable.

h) Dry weight: Weight in air without fluid, kg.

i} Wet weight; Weight in air when filled with
specified quantity of ballast fluid.

7} Submerged weight: Weight in fresh water
filled with specified quantity of ballast fluid,

kg, standard temperalure, and pressure.

k

—r

(perating temperature: Operating tempera-

ture range, in C.

1) Storage temperature; Storage temperature
range, in C.

m) Electrical characteristics: Per unit length

round trip dc resistance, nominal leakage
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and capacitance. measured in Q/m, MQ,
uF/m, respectively.
n) Connectors: Type of connectors.
o) Ballast fluid; Quantity of ballast fluid, m’.
p} Hydropheones: Specify the number and type
of sensors, and list its analog or digital char-
acteristics for the seismic cable sections.
4.7 Ballast fluid specifications
Ballast could be three types: fluid, colloid or
solid. Ballast fluids or simply cable ails are
odorless kerosenes that have a negligible content
of sulfur, aromatics, and olcfins. Suitable cable

oils are selected from the generic hydrocarbon

group of the aliphatics such as normal paraffin,

isoparaffin, and naphthene. The properties of
hydrocarbon solvents are defined ir part by cer-
tain arbitrary guantities which will be defined in
the following paragraphs. Cable oils that fall
outside the below — listed specifications may be
hazardous and damage to the cable structure.

Cable oil properties;

a) Density: 0. 750g/cm’® £ 0. (M0g/cm’.

b} Flash point; The fiash point is the lowest
temperature at which vapors will ignite mo-
mentarily when exposed 10 a flame. Prefera-

" bly greater than 58°C (136 F) .

¢) Aromatic content; 10 e’ /1. {1%0) .

d) Plastic compatibility: The kauri butanol
number is a measure of the ability of the oil
to attack resinous plastics. The K/B number
should be less than 30, and preferahly 25.

e) Deodorization; The doctor test is the meas-
ure of the degree of deodorization of the sol-
vent with particular reference to sulfur and
mercaptans. The doclor test must be nega-
tive, particularly since the cable oil must be
used within the close confines of a ship.

f) Corrosiveness: The sulfur and oil corrosive
test should be tested in according 1o GB/T
5096, The copper — strip corrosive test is a
measure of the suilfur content and corrosive-
ness of the oil. The index should not be grea-
ter than 1 or 1a.

17
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g) Sulfur: Sulfur content: 1 mg/kg (1X10%) .
h) Paraffin; The paraffin content should be
99%, or greater than normal or isoparaffin.
) Olefin: The olefin content: 10 em®/L (1%) .
Collotd or solid selected as cable ballast, the bal-
last cable shall be conformed to the related regu-

lations for safety and environment.
5 Inspection and test

5.1 Streamer cable section

The technical specification of streamer cable sec-

18

tion listed in 4.2 shall be tested, according to
Digital seismic recorder speci fication standards
(Geophysics, 53, no. 03, 415 — 416, 1988) .
The result should be in compliance with require-
ments of 4. 2.

5.2 Ballast fluid corrosiveness

Ballast fluid corrosiveness shall be inspected in
according to GB/T 5096 the copper — strip corro-
sive test; the result should be in compliance with

requirements of 4. 7{) .




SY/T 6736. 2—2008

Annex A
(Informative)
Comparison between the numbers of clause, sub — clause in this part and
the provision in SEG Geophysics, 52, no. 02, 242 - 248, 1987, Part]

Table A. 1 provides the comparison between the numbers of clause, sub— clause in this part and the
provision in SEG Geophysics, 52, no. 02, 242 - 248, 1987, Part]].

Table A.1 Comparison between the numbers of clause, sub — clause in this part
and the provision in SEG Geophysics, 52, no. 02, 242 —248, 1987, Part [

The numbers of clause, sub— clause in this part SEG Geophysics, 52, no. 02, 242 - 248, 1987 Part []
1 Scope Scope
3 Normative refercnces P8. E?léctrical f:}llarz%ctcristics, digital
(1) Digital specifications
3.1 P6. Units of measurement
3.2 P6; Tolerance
4. 1 Hydrophone arrays P7. Hydrophone arrays
4.2 Streamer cable section I°7. Streamer cable section
4. 3 Ancillary equipment P8: Ancillary equipment
4. 4 Lead — in cable P9, Lead - in cable
4.5 Deck cable P9, Deck cable
4. 6 Stretch cable section specifications P9, Stretch cable
4. 7 Ballast fluid specifications P9: Ballast fluid specifications
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Annex B
( Informative)
Technical differences and the justification of changes between this part
and the SEG Geophysics, 52, no. 02, 242 -248, 1987, Part ||

Table B. 1 provides the technical differences between this part and the SEG Geophysics, 52, no. 02,
242 - 248, 1987, Part [].

Table B.1 Technical differences between this part and the SEG
Geophysics, 52, no. 02, 242 - 248, 1987, Part [ and the comments

The numbers of clause, ) ] . o
. ) Technical differences Comments and justification
sub — clause in this part

The “purpose”, “ Conclusions” in Part [[ of | They are not suitable for the standard

the SEG standards have been deleted in this part | statement in China

SEG standards Geophysics, 53, no. 03, 415 -
416 ( Badger, A. S, 1988) and GB/T 5096 | This is for convenience of the applica-

2 . .
Above two standards have been supplemented as | tion and the editorial regirements
normative references
This part has been supplemented with the regu- o . ]
. . . " | This is for convenience of the operation
4.2.3.1 lation for digital data acquisition module specifi- .
. and quality control
cations
Streamer cable section test and Ballast fluid cor- o ) )
. ] . This is for convenience of the applica-
5 rosiveness inspection have been supplemented as

tion and the editorial reqirements
the clause 5
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