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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to particu-
lar circumstances, local, state, and federal laws and regulations should be reviewed.

APl isnot undertaking to meet the duties of employers, manufacturers, or suppliersto warn
and properly train and equip their employees, and others exposed, concerning heath and
safety risks and precautions, nor undertaking their obligations under local, state, or federal
laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication isto be construed as granting any right, by impli-
cation or otherwise, for the manufacture, sale, or use of any method, apparatus, or product
covered by letters patent. Neither should anything contained in the publication be construed as
insuring anyone against liability for infringement of letters patent.

Generdly, APl standards are reviewed and revised, reaffirmed, or withdrawn at least every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status of
the publication can be ascertained from the APl Standards department telephone (202) 682-
8000. A catalog of API publications, programs and servicesis published annually and updated
biannually by API, and available through Global Engineering Documents, 15 Inverness Way
East, M/S C303B, Englewood, CO 80112-5776.

This document was produced under APl standardization procedures that ensure appropriate
notification and participation in the developmenta process and is designated as an API stan-
dard. Questions concerning the interpretation of the content of this standard or comments and
questions concerning the procedures under which this standard was developed should be
directed in writing to the Director of the Standards department, American Petroleum Intitute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or trans-
late al or any part of the material published herein should be addressed to the Director, Busi-
ness Services.

API standards are published to facilitate the broad availability of proven, sound engineering
and operating practices. These standards are not intended to obviate the need for applying
sound engineering judgment regarding when and where these standards should be utilized.
Theformulation and publication of APl standardsis not intended in any way to inhibit anyone
from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with al the applicable
requirements of that standard. APl does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright © 2004 American Petroleum Institute



FOREWORD

This specification is under the jurisdiction of the APl Subcommittee on Standardization of
Drilling Well Control Systems. It represents a composite of industry-accepted practices and
standard specifications employed by various equipment-manufacturing companies. The goal
of this specification isto assist the oil and gasindustry in promoting personnel safety, public
safety, integrity of the drilling rig and associated equipment, and preservation of the environ-
ment for land and marine drilling operations. In some instances, reconciled composites of
these practices are included in this publication. Suggested revisions are invited and should be
submitted to the API, Standards Department, 1220 L Street, NW, Washington, DC 20005, or
by e-mail to standards@api.org.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute to assure the accuracy and reliability of the data contained in them; however, the
Ingtitute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conflict.

This standard shall become effective on the date printed on the cover but may be used vol-
untarily from the date of distribution.






CONTENTS

SCOPE . . o
L1 GENEa . oo
NORMATIVEREFERENCES. . . ...\ iees
TERMS, DEFINITIONS, AND ABBREVIATED TERMS. . ................. ..
GENERAL CONTROL SYSTEM DESIGN REQUIREMENTS. ................
A1 GENEra . ..o
42 DeSION REVIBW . . .o
4.3 Equipment Design Specifications. . ...
CATEGORIES OF CONTROL SYSTEM APPLICATION. ...................
5.1 Control Systemsfor Surface Mounted BOPStacks. . ....................
5.2 Control Systemsfor Subsea BOP Stacks (Common Elements)
5.3 Discrete Hydraulic Control Systemsfor SubseaBOP Stacks ..............
5.4  Electro-hydraulic and Multiplex (MUX) Control Systems

fOr SUBSEABOP StACKS . . . . . o v et ettt e e e 31
5.5 Diverter Control Systems. . . ..o ot e 134
5.6 Auxiliary Equipment, Control System Featuresand Interfaces............. 136
5.7 Emergency Disconnect Sequenced Systems (EDS) (Optional) ............. 137
5.8 Backup Control Systems(Optional) .. ..., 137
5.9 Specia Deepwater/Harsh Environment Features (Optiond) ............... 141
PERIODIC INSPECTION AND MAINTENANCE PROCEDURE . ............
DOCUMENTATION . .ttt ees 42
TL  GeNneral . ... 42
7.2 Quaity Control RECOMAS . .. ..ot e 42
7.3 Manufacturing Documentation . . ...t i 42
T4 TeSEProCeUIES . . ..o 42
75 Certifications . . ..o 43
MANUFACTURINGPROCESSES . ...\ iiiiiiiees E
8.1 Structural Steal. . ..o 44
8.2  SEE GrOUPRS. . . o ittt e e 44
8.3 Structural Shape and Plate Specifications. . ............. ..., 144
84 WEAING ... 145
85 CathodicProtection . . ... ... ... 47
8.6 Panting........ ...t 147
COMMODITY ITEMS. ... 48
01 GENEral . ... 48
9.2 Pressure Containing ComponentS. . ......ovui it 48
9.3 Electrical and Electronic Equipment and Installation. .. .................. 50
9.4 Mechanica EQUIPMENt . .. ..ot e 51
95 Huidsand Lubricants. ... ... ...t 51




Page

10 TESTING. . oot
10.1 QualificatioN TESING . . ..o vttt et e et e e e
10.2 Factory ACCEPtaNCE TESHING. . . .« o v vttt e e e et e et

11 MARKING . o 53
11.1 Temporary Marking. . ....oooo 53
11.2 Permanent Marking .. ... e 53
11.3 Traceability MarkingMethods .. ............ ... ... .. i, 53
11.4 Manufacturer'sldentificationMarkings . ... ...
115 Equipment NamePlateData. ... ...t
11.6 Other Markings . . ..o ot e e e

12 STORINGAND SHIPPING. . ..ot 54
12.1 Protection and PreServation . . ... .....ovee et 54
122 PaCKING. . o v ot ettt e e e e e e e 54
12.3 1dentifiCation ... .....' ettt 54
12.4 Installation, Operation and Maintenance Documentation .................

ANNEX A (INFORMATIVE) ..ottt

ANNEX B

ANNEX C

ANNEX D API MONOGRAM SYSTEMS AND MARKING

REQUIREMENTS. ... e e

Tables

Ambient Temperature ClassificationChart ...............................
Calculation Method OVErVIEW ... ..ot
Control Operating and Interface Requirements SubseaBOP Stack ...........
Subsea Stack Hydraulic Control System Control FunctionList..............
Subsea Stack Hydraulic Control System Control Readback Function List
Subsea Diverter Hydraulic Control System Control Function List............




Specification for Control Systems for Drilling Well Control Equipment
and Control Systems for Diverter Equipment

1 Scope

1.1 GENERAL

These specifications establish design standards for systems, that are used to control blowout preventers (BOPs) and associated
valves that control well pressure during drilling operations. The design standards applicable to subsystems and components do not
include materia selection and manufacturing process details but may serve as an aid to purchasing. Although diverters are not
considered well control devices, their controls are often incorporated as part of the BOP control system. Thus, control systemsfor
diverter equipment are included herein. Control systems for drilling well control equipment typically employ stored energy in the
form of pressurized hydraulic fluid (power fluid) to operate (open and close) the BOP stack components. Each operation of aBOP
or other well component is referred to as a control function. The control system equipment and circuitry vary generaly in accor-
dance with the application and environment. The specifications provided herein describe the following control system categories:

a Control systemsfor surface mounted BOP stacks. These systems are typically smple return-to-reservoir hydraulic control systems
consisting of areservoir for storing hydraulic fluid, pump equipment for pressurizing the hydraulic fluid, accumulator banks for
storing power fluid and manifolding, piping and control valves for transmission of control fluid to the BOP stack functions.

b. Control systems for subsea BOP stacks (common elements). Remote control of a seafloor BOP stack requires specialized
equipment. Some of the control system elements are common to virtually all subsea control systems, regardless of the means
used for function signal transmission.

c¢. Discrete hydraulic control systemsfor subsea BOP stacks. In addition to the equipment required for surface-mounted BOP stacks,
discrete hydraulic subsea control systems use umbilica hose bundles for transmission of hydraulic pilot signals subsea. Also used
are dual subsea control pods mounted on the LMRP (lower marine riser package), and housing pilot operated control valves for
directing power fluid to the BOP stack functions. Spent water-based hydraulic fluid is usually vented subsea. Hose redls are used
for storage and deployment of the umbilical hose bundles. The use of dual subsea pods and umbilicals affords backup security.

d. Electro-hydraulic/multiplex control systems for subsea BOP stacks. For degpwater operations, transmission subsea of electric/
optical (rather than hydraulic) signals affords short response times. Electro-hydraulic systems employ multi-conductor cables,
having a pair of wires dedicated to each function to operate subsea solenoid valves which send hydraulic pilot signals to the
control valvesthat operate the BOP stack functions. Multiplex control systems employ serialized communications with multi-
ple commands being transmitted over individual conductor wires or fibers. Electronic/optical data processing and transmission
are used to provide the security of codifying and confirming functional command signals so that a stray signal, crosstak or a
short circuit should not execute a function.

e. Control systems for diverter equipment. Direct hydraulic controls are commonly used for operation of the surface mounted
diverter unit. Associated valves may be hydraulically or pneumatically operated.

f. Auxiliary equipment control systems and interfaces. For floating drilling operations, various auxiliary functions such as the
telescopic joint packer, 30 in. latch/pin connection, riser annulus gas control equipment, etc., require operation by the control
system. These auxiliary egquipment controls, though not specifically described herein, shall be subject to the relevant specifica
tions provided herein and requirements for similar equipment.

g. Emergency disconnect sequenced systems (EDS). (Optional) An EDS provides automatic LMRP disconnect when specific
emergency conditions occur on afloating drilling vessel. These controls, though not specifically described herein, shall be sub-
ject to the relevant specifications provided herein and requirements for similar equipment.

h. Backup Systems (Optional). When the subsea control system isinaccessible or non-functional, an independent control system
may be used to operate selected well control, disconnect, and/or recovery functions. They include acoustic control systems,
ROV (Remotely Operated Vehicle) operated control systems and LMRP recovery systems. For surface control systems, a
reserve supply of pressurized nitrogen gas can serve as a backup means to operate functions in the event that the pump system
power supply is lost. These controls, though not specifically described herein, shall be subject to the relevant specifications
provided herein and requirements for similar equipment.

i. Fpecial deepwater/harsh environment features (Optiond). For degpwater/harsh environment operations, particularly where multi-
plex BOP controls and dynamic positioning of the vessel are used, specia control system features may be employed. These
controls, though not specifically described herein, shall be subject to the relevant specifications provided herein and requirements
for similar equipment.





