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Foreword

SY/T 5958—94
quirements  for well  site
SY/T 5466—1997 Technical requirements for

well site preparation have been revised, the

Principles and technical re-

layout  and

main changes are listed bellow
——Instructions for determining sizes of well

site in particular cases are added;

Principles and requirements for foundation
models and selection, and technical require-
ments for foundation layout are added;
———Road surface requirements are added;
——BOP layout requirements are added;
——Warning signs and their layout requirements
are added;
——Distance between wellheads and civil dwell-
ing is modified;

Sizes of well site are modified.

Annex A of this standard is informative.

This standard will replace SY/T 5958—94 and
SY/T 5466—1997 from them implementation
date of this standard.

This standard was proposed by and is under the
jurisdiction of China Petroleum Standardization
Committee for Drilling Engineering.

This standard was drafted by The Drilling Engi-
neering Company of Dagang Oilfield Group Ltd.
This standard was mainly drafted by Geng Lix-
in, Tian Gang, Gao Jingyou, Hu Shihong, and
Xu Jianxing.

The former standards replaced by this standard
are SY/T 5958—94, SY/T 5466—1997.

This part is published in both Chinese and Eng-
lish. In the event of any discrepancy between the

texts, the Chinese version shall prevail.
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Well site preparation and layout requirements

1 Scope

This standard specifies the technical require-
ments for well site preparation and layout for
main equipment, safety signs and different rig
types for oil and gas wells onshore,

The standard is applicable to well site prepara-
tion and layout for different rig types for oil and

gas wells onshore.
2 Normative references

The following normative documents contain provi-
sions which, through reference in this standard,
constitute provisions of this standard. For dated ref-
erences, subsequent amendments to, or revisions
of, any of these publications (exclude errata) do not
apply. However, parties to agreements based on
this standard are encouraged to investigate the possi-
bility of applying the most recent editions of the
normative documents indicated below. For undated
references, the latest edition of the normative docu-
ment referred to applies.

SY/T 5087
ing of sour oil and gas wells

SY 5225—1994  Safety regulations for explo-

sion fire prevention during drilling, develop-

Recommendations for safety drill-

ment and translation of oil and gas

SY/T 5323—92 Choke and kill mani folds
SY/T 5876—93 Safety regulations for drill-
ing crew

SY/T 5957 Technical requirements for well
site electric system installation

SY/T 5972
Sfoundations
SY/T 6199  Substructure norms of drilling fa-
cilities

SY/T 6276 HSE management system of oil
and gas industry

Selection and calculation of rig

SY 6355 Special safety signs for oil and gas
industry
JTJ 01

neering

The technical standard for road engi-

3 Technical requirements for well site preparation

3.1 Principles for well site layout

3.1.1 Based on drilling targets, the placement
of drilling equipment shall be determined accord-
ing to natural environment, rig type and drilling
technology.

3.1.2 Maximize the use of the terrain, mini-
mize the occupied area, and facilitate the drilling
operation.

3.1.3 Meet the safety requirements for preven-
tion of blowout, explosion, fire, poison, and
freeze.

3.1.4 The protection facilities shall be in place
when drill site is located in environment sensitive
areas,
3.1.5
should be cleared and treated in time.

In order to prevent pollution, waste

3.1.6 Foundations for derrick and power e-
quipment should be set on excavated ground
whenever possible.

3.2 Well site partition

3.2.1 The well site is divided into “front”,
“back”,

axes with the wellhead as the origin and one of

“left”, and “right” by two orthogonal

the axes parallel to the derrick substructure.

3.2.2 The half space containing the V — door is

defined as “front”.

3.2.3 Standing facing the V — door in the front

area on the extended axis, the left hand side is

defined as “left” and the right hand side is de-

fined as “right”.

3.3 Well location

3.3.1 Drilling contractors, geological depart-
19
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ments and construction contractors shall survey
the site and determine the exact location of the
wellhead according to the coordinates provided
by exploration and/or development depart-
ments. The coordinates of the wellhead must be
re — measured after the foundation is completed.
3.3.2 For oil and gas wells, the minimum dis-
tance from the wellhead to high voltage power lines
and other permanent facilities shall be 75m, to resi-
dences shall be 100m, to railroads, expressways
shall be 200m, to schools, hospitals, large cil stora-
ges and other places with crowded people or with
high danger shall be 500m.

3.3.3 The civil dwelling around sour wells
shall not be affected by the emission of hydrogen
sulfide,

3.3.4 The well site of sour wells shall be open
and clear, and well ventilated.

3.3.5 The distance from the well to dams or
reservoirs shall comply with the rules and regu-

lations of the government,

quirements of operation due to natural environ-
ment, any change of well site location shall only
be made after approval by related organizations.
3.4 Determination of the V — door direction
3.4.1 Direction of the V - door should comply
with the rules and regulation of well control.
3.4.2 The frequency and direction of wind shall
be considered while setting the V — door direction.
The V - door direction shall be downwind.

3.4.3 Generally, the V- door direction should
face south or southeast,

3.4.4 The access road should enter from the
front of the well site,

3.4.5
shall face prevailing wind.
3.5 Well site dimensions

The V - door direction of sour wells

The well site area is the area used by main drill-
ing equipment, ancillary facilities, reserve pits,
waste pits, houses on site, boilers and roads on
site.

3.5.1 Well site dimensions for various rig

3.3.6 In case it is difficult to fulfill the re- types are recommended in Table 1.
Table 1 Well site dimensions for various rig types
Rig type Well site area (m?) Length (m) Width (m)
AN 3600 60 60
ZJ20 3900 60 65
Z]30 4900 70 70
ZJa0 9000 100 90
ZJ50 10000 100 100
Z]J70 12000 120 100
Above ZJ70 >>12000 >120 >>100
3.5.2 In case of underbalanced drilling, one and the capacity of the pit shall be no less than

flare or bleed pit at each side of the well site
shall be added. Each pit shall be no less than
1000m?, with its height no less than 2m, and
the distance from its center to the wellhead no
less than 75m.

3.5.3
example, saline, reservoir, and river, one addi-
tional bleed pit shall be built at the right side,
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In environmentally sensitive areas, for

200m®, and the distance from its center to the
wellhead no less than 75m.

3.5.4 For cluster drilling, sufficient area shall
be reserved according to the design.

3.5.5 When drilling in densely populated are-
as, the minimum safety working area shall be no
less than 80% of the corresponding data in Table

1. For special drilling operations the dimensions



of the well site may be expanded on the basis of
Table 1.

3.6 Foundation selection and layout require-
ments

3.6.1 Principles of foundation selection and layout
In principle, foundation selection and layout
shall comply with the rules of SY/T 5972,
3.6.2 Foundation construction and layout re-
quirements

In addition to corresponding rules of SY/T 6199,
foundation construction and layout shall fulfill the
following requirements:

3.6.2.1 The support capacity of the ground
for equipment foundations shall be no less than
0. 15MPa, or the ground shall be treated to meet
the requirement,

3.6.2.2

crete foundations cast at the site shall be set at

In permafrost zones, the base of con-

least 250mm below the frozen depth,

3.6.2.3 The top surface of equipment founda-
tions should be 100mm above the ground of the
well site,

3.6.2.4 For drilling fluid reserve tanks not e-
quipped with feeding and discharge facilities,
their bases shall be at least 500mm above the
surface of circulation tanks. For reserve tanks e-
quipped with feeding and discharge facilities, the
bases of all reserve and circulation tanks should
be at a same level. Water tanks should be able to
support normal operations; the bases of fuel
tanks should be at least 200mm above the sur-
face of diesel engine supply box,

3.6.2.5 To prevent water accumulation around
foundations, the ground between foundations
should be paved with concrete of about 50mm in
thickness, and drainage ditches should be
scooped out,

3.6.2.6 The maintenance of foundations should
comply with SY/T 6199,

3.6.2.7 The corresponding areas for the cel-
lar, the mouse hole and the rat hole shall be re-

served,

SY/T 5466—2004

3.7 Well site and roads
3.7.1 Well site

3.7.1.1
and be able to support heavy vehicles.
3.7.1.2
ments of drilling operation and the layout of the

Well site should be even and solid,

Well site should meet the require-

drilling equipment.

3.7.1.3 The center of the well site should be
slightly higher than the fringe so that the water
can drain out freely,

3.7.1.4 Drainage ditches under the drill floor,
engine room, around the drilling pump and the
well site shall be dug and led to the wastewater
pit.
3.7.1.5
be dug around the well site,

3.7.1.6 The well site should be suited to lay-

out sewage treatment systems.

During rainy season, ditches should

3.7.1.7 The derrick anchorages or anchor blocks
should be positioned according to the instructions of
derrick installation for different rigs.

3.7.1.8
lands, bulrush pools or forestry, its layout shall

If the well site is located in grass-

follow government rules and regulations on pre-
vention of fire, explosion and pollution, etc.
3.7.1.9 When drilling at riverbeds, foreshores,
lakes, salines, reservoirs or aquafarms, the well site
shall be equipped with safety facilities to prevent
flood, erosion and pollution,

3.7.1.10 For layout of well site in deserts,
more attention should be paid in wind and sand
protection,

3.7.1.11 Well site in farmlands should be iso-
lated by ditches or dykes. Oil, water, drilling
fluid and other wastes are not allowed to flow to
farms and brooks,

3.7.2 Roads

3.7.2.1

hills and mountains,

If well site access roads pass through
landslide and mudslide
prone as well as other bad geological areas must
be avoided.

3.7.2.2 During well construction, road to the
well site shall be suitable for various vehicles,
21
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especially emergency vehicles.

3.7.2.3 The main road in oil fields should meet
the grade — 3 road standard stipulated in JTJ] 01.
3.7.2.4 The road to a well site should meet
the grade — 4 road standard stipulated in JT] 01,
3.7.2.5

mined in accordance with the geological structure

The layout of roads should be deter-

and well distribution,

3.7.2.6 When drilling in particular areas (e g
desert, grassland, beach), roads should be built
to meet the basic requirements for transporta-
tion.

3.7.3 Road surface treatment

3.7.3.1

in monsoon season, roads should be maintained for

In case of long operation circle or drilling

easy travel and pass — by/over — take sections should
be reserved. If necessary, gravely scruff or waste
bricks should be paved on the.road. The width of
pavement should be no less than 4m, the height
should be selected according to the roadbed.
3.7.3.2 For the main road to many well sites,
the width of the road pavement should not be
less than 8m, the height not less than:0.3m,
and the turning corner should be widened 1m~
2m, with a slope ratio of 1 :4.:25.
3.7.3.3 Generally, thc gradient of the road
arch is 3% ~5%.
3.7.4 Road culverts
3.7.4.1 The types of road culverts should be
determined according to the . particularity . of
transporting vehicles and area conditions.
3.7.4.2 While designing road culverts, the
load grade of vehicles should ‘comply with
JTJ 01. Load calculation should base “grade ~ 20
vehicles” or “over grade — 20-vehicles” defined in
JTJ 01. For purpose of checking the calculation,
“grade— 100 of trailers” or “grade 120 of trail-
ers” should be applied.
3.7.4.3 Road culverts should be designed ra-
tionally depending on terrain so that water can
drain fluently. The thickness ol the pavement
covering the top of culverts should not be less
than 0. 5m.
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3.7.5 Well site environmental protection
3.7.5.1
site design and construction should comply with
SY/T 6276.

3.7.5.2 The well site should have a good sew-

Environmental protection during well

age treatment system.

3.7.5.3 The drilling fluid reserve pits (or tanks)
should be placed at the back (or the right) of the
well site, A wastewater pit should be built next to
the solid control system. The wastewater pit should
be equipped with wastewater treatment facilities. A
cuttings deposit pit should be dug next to the shale
shakers. . ,

3.7.5.4 The volume of the drilling fluid re-
serve pits (or tanks), the wastewater pit and the
cuttings pit should be designed according to the
drilling program. In the case of cluster or multi-
lateral wells, the volume should be increased
correspondingly.

3.7.5.5 The drilling fluid reservoir pits, the
wastewater pit and the cuttings pit should be
seepage proof and pollution should be preven-
ted.

3.7.5.6 Ditches around generator sets and fuel
tanks should be in place. Waste oil recover tanks
should be equipped.

3.7.6 Houses and camps

3.7.6.1 The houses on the well site should be
properly placed according 1o specific situations
and drilling operations.

3.7.6.2 The cdamp must be placed at a wind-
ward location and at least 50m away outside of
the well site,

3,7.6.3 It is recommended to shelter the main

drilling equipment.
4 Equipment layout at well site

4.1 Layout of main equipment
4.1.1

engines, interlocking mechanisms, motors and drill-

Derrick substructures, drawworks, diesel

ing pumps should be laid — out according to V = door
direction and rig type.

4.1.2 Vent nipples of diesel engines shall not



point to fuel tanks.

4.1.3 The placement of all equipment for sour
wells should comply with 8Y /T 5087.

4,2 Solid control system

4.2.1
the right of the well site, with their midlines
11m ~18m to the wellhead. These tanks should

Drilling fluid tanks should be placed at

be placed in the sequené& beginning {rom the
shale shaker. ‘

4.2.2 The flow line should be properly elevat-
ed and sloped to mud logging requirements,
4.2.3 The degasser, desander, desilter and cen-
trifuge shall be placed on drilling fluid tanks in se-
quence, :
4.2.4 The capacity of the cuttings pit and the
wastewater pit should comply with clause
3.7.5. 4,

4.3 Layont of generator sets and fuel tanks
4.3.1

4.3.1.1 Generator sets should be placed at the

Mechanical rigs

left of the well site.

4.3.1.2 Fuel tanks should be placed at the
left — back of the well site,

4.3.1.3 The distance between ‘generator sets
and {uel tanks should cotﬂpiy with clause 3. 2..20
of SY 5225---1994,

4.3.2 Electrical rigs

4,3.2.1 Generator sets and SCR/MCC should
be placed side by side at the back of the well
site. E
4.3.2.2 Fuel tanks should be placed at the
back or the left — back of the.generator sets, ...
4.3.2.3 The distance between generator séts
and fuel tanks should comply with clause 3. 2: 20
of SY 5225—1994,

4.4 Blowout prevention equipment

4.4.1

be installed in an exclusive mobile house facing

The remote control unit of BOPs should

the left of the V — door, and the distance to the
wellhead is no less than 25m. Keep passage a-
round the mobile house at least 2m in width.

4.4.2 Kill manifold should be placed on the

left side of the well site, and its technical re-

SY/T 5466—2004

quirements should comply with clause 4.3. 1.1
of SY/T 5323—92.

4.4.3 Choke manifold should be placed on the
right side of the well site, and its technical re-
quirements should comply with clause 4.3.1.2
of SY/T 5323—92.

4.4.4 Blooie line (s) should be placed accord-
ing to clause 3. 3. 12 of SY 5225-- 1994, For sour
wells, blooie line (s) should be placed according
o SY/T 5087.

4.4.5 A separate power cable should be used
for the remote control unit of BOPs and spare
searchlights,

4.4.6 Gss ~ liquid separator should be placed

at theright of the well site, and the distance to
wellhead is 11m~14m.

4.5 Housing layont at the well site

4.5.1
gist, drilling fluid lab, and drilling crew should

The housing for mud logging, geolo-

be placed at the right — {ront of the well site.
4.5.2
man’.s office and.other houses should be placed

Warehouse, meeting room, company
for working convenience.

4.5.3 Boilers should be set at the downstream
of monsoon. The layout should comply with
clauses 4.2. 1-and 3. 2. 20 of SY 5225—1994,
4.5.4 The layout of the housing for drilling crew,
geologist, drilling fluid lab for sour wells should
comply with SY/T 5087.

4.6 Fire extinguishing apparatus

4.6.1 Fire extinguisher room should be placed
by the side of the generator. The quantity of fire

-extinguishers should comply with clause 3.1.7. 1

of SY/T 5876—93.
4.6.2 Fire extinguisher room for sour wells
should be placed according to SY/T 5087.
4.6.3 There should be a heap of sand (4m®*) at
the left — front edge of the well site and a heap of
sand (4m’) in front of the generator room which
is at the left — back of the well site.
4.7 Electric circuits at the well site
Electric circuits at the well site should comply
with SY/T 5957.

23



SY/T 5466—2004

4.8 Layout of other facilities

4.8.1 Underbalanced drilling facilities should be
placed according to the drilling program,

4.8.2 Drilling fluid materials and chemicals
should be placed near the mixing hopper or the
weighting pump,

5 Well site warning signs

5.1 The sign of “Safety First, Priority on Pre-
vention” should be placed visibly at the well
site.

5.2 Wind direction indicators for sour wells
should placed according to SY/T 5087.

5.3 The signs, “Authorized Personnel Only”,
“No Alcohol”, “No Smoke” and “No Fire”,
should be set at the entrance of the well site,
5.4 The signs, “Hard Hat Required”, “Per-
sonal Protective Equipment Must Be Worn”,
“Caution — Drop Hazard”, “Caution - Slippery”,
“Caution — Fall hazard” and so on should be
placed by accesses to the drill floor.

5.5 The warning sigh of “Caution — Machinery
Hazard” should be placed on drawworks, diesel
engines, generators and so on,

5.6 The sign of “Safety Belt Required” should
be placed at the entrance of derrick ladders and
at the boards on the derrick or mast,

5.7 The signs of “No Smoking” and “No Fire”
should be placed at the fuel tank area.

5.8 The sign of “Danger — Electrical Hazard”
should be placed on the switch box of the gener-
ator room.

5.9 The sign of “Don’ t Touch the Valves”
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should be placed on kill manifold, choke mani-
fold, high~ pressure valves and so on.

5.10 The sign of “Fire Fighting Only” should
be placed at the fire extinguisher room.

5.11 The sign of “No Mixing” should be
placed at the gas and electric welding room.
5.12 The sign of “No Passing During Lifting”
should be placed at the catwalk.

5.13 The sign “Caution — Explosive Gas, Igni-
tion First, and Keep Ventilated” should be
placed at the kitchen of the drilling crew.

5.14 The sign of “Keep Ventilated” should be
placed at the mud material room,

5.15 The sign of “No Overpressure” should be
placed at the storage location of the pressure cyl-
inders.

5.16 The sign of “Danger — Blowout Hazard”
should be placed at the drill floor, watch room
and other places.

5.17 The sign of “Wrap in Order” should be
placed near the drawworks and the auxiliary
winch,

5.18 The signs, “Muster Point”, “Evacuation
Route”, should be placed to a windward location
at the well site,

5.19 All patterns of warning signs should com-
ply with SY 6355.

6 Layout diagrams of well sites for different rig
types
The well site layout diagrams are referenced to

wellhead, Layout diagrams of well sites for dif-

ferent rig types are shown in Annex A.



A.1
A2
A3
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Annex A
( Informative)
Well site layout diagrams for different rig types

Plane layout for Rig ZJ10, ZJ20C, ZJ30C.

Plane layout for Rig ZJ20K, ZJ30K.

Plane layout for Rig DAQING 11, ZJ50].

Plane layout for Rig ZJ40J, F320, ZJ70].

Plane layout for Rig ZJ40L, ZJ501., ZJ70L, ZJ70LC, ZJ70LD.
Plane layout for Electrical Rig ZJ40D, ZJ40DB, ZJ50D, ZJ50DB.
Plane layout for Electrical Rig ZJ70D, ZJ70DB.
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