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Introduction

New since last revision;

This revision of NORSOK U-102 is capturing feedback from the industry since last revision. Description
of new technology has been included in the standard as seen applicable.

The ROV classes have been aligned with the classes as defined by IMCA. New classes have also been
added to capture systems that are not defined in the previous revision of this document.

The technical requirements have been put into a tabular form, enabling users to better understand the
differences between the classes.

Annex A and Annex B are informative. Annex C was made normative in this edition (2020)
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Chapter 1
Scope

This document defines basic requirements for personnel, equipment and
systems for ROV operations related to the petroleum industry.
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Chapter 2
Normative references

The referenced documents contain text which fully or in part is part of the
requirements in the document. For dated references, only the edition cited
applies. For undated references, the latest edition of the cited document applies
(including amendments).

Chapter 4
Abbreviations

« Chapter have been cleaned up.

« All abbreviations from the standard and attachments have been moved to
this chapter.
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Chapter 3
Terms and definitions

Chapter have been
cleaned up after the the
revision.

Please make a note of the
following definitions that
have been added.

3.6
competent person
1: person performing certification in accordance with the applicable rule or code applied

2: person possessing the knowledge and experience required for the performance of thorough
examinations and tests if lifting appliances and loose gears and who is acceptable to the competent
authority

Note 1 to entry: The person shall be qualified in accordance with the same rule or code for certification of
offshore cranes or other relevant approval for certification of cranes subject to dynamie
loads.

3.7

competent authority

or other instructions having the force of law
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Chapter 5
ROV classification

Remotely operated vehicle (ROV) classification ... s ssssssssssssssssss s

NN SN SN

5.1 Classification of ROV

5.2 Class I - Pure observation

5.3 Class Il - Observation with payload option

5.3.1 Class Il A - Observation class vehicles with payload OPtiom ... s
E Xp an d e d 5.3.2 E;E];s;bllllfu;sﬂbsewatmn class vehicles with light intervention, survey and construction
Standard tO cover 5.4 Class IIl - Work class vehicles
more ClasseS 541 Introduction.........

5.4.2 Class III A -Standard Work Class Vehicle

5.4.3 Class Il B -Advanced Work Class Vehicle

5.5 Class IV - Towed and Bottom Crawling vehicle

5.5.1 Class IV A- Towed Vehicles

5.5.2 Class IV B- Bottom Crawling Vehicles

. . 5.6 Class V - Prototype or development vehicles
PreVIOUS version Of 5.7 Class VI - Autonomous Underwater Vehicles [AUV] s
Standard d|d d|d Only cover 5.7.1 Description....um.
class | toclass |l B 5.7.2 Class VI A- AUVs Weighing < 100 kg
5.7.3 Class VI B- AUVs Weighing = 100 kg

5.8 Class VII - High speed survey vehicles

5.9 Class VIII -Fall pipe ROV (FPROV)

5.10 Emerging technologies

N oy BB BByl tnbn o tnbn o tn o
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Chapter 5
ROV classification

5.10 added to ‘ 5.10 Emerging technologies
ca ptu re future If an ROV is meant to reside for longer periods in water at or close to seabed [more resident) it should

technol ogy be designed to be more resilient to corrosion. The maintenance intervals and philosophy should also be
adjusted accordingly.

Remote piloting from shore-based control room is also a tendency that will be more common in the
future.

New technology for wireless communication in water can enable ROV's to operate without tether
bringing along greater freedom, but also challenges. Due to this the ROV's should be equipped with
batteries to enable tetherless manoeuvring.

Better sensors and increased computing power can also enable more autonomous features for piloting
the ROV and /or manipulators during “flying" and interventions.

NOTE1 One common term often used for these vehicles is Underwater Intervention Drones (UID).

NOTE 2 Information regarding wireless communications in water can be found through Subsea Wireless
Group (SWiG). SWIG is an international oil and gas industry network prometing interoperability
for subsea wireless communications (radio frequency, acoustic, free-space optic, inductive power,

hybrid).
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To capture the upcoming technology


Chapter 6
Administrative requirements

i ————— ! + New chapter number
4 Dacumentaion o0 - Same content, only updated text
:gl EZEE;:]nlgepomngleqmrement 2 $ With reference to normative and

65 MAOERANGS SO 10 informative references.

* Introduced table 1 to better
summarize the expected

Administrative requUIremIEItS s ) documentation reqUirementS
51 B ETAl B

52 [ S Ly =L = (A1 B

P e 0\6

55 Maintenance system e 7

BB R P oMM e 8
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Chapter 6
Administrative requirements

 Table 1

« Documentation during different
phases of project execution

 References to where in U-102 the
requirement is found

10

Table 1 - Minimum documentation requirements

As a minimum, contractor shall ensure

ROV syst b Project mob Duri

availability of updated editions of the following SYS em mo / rojes me / . g
. demobilisation b demobilisation ¢ operations
documents at the work site 2

Mob/demobilisation plan, see 10.4. Y Y N
List of services required from work-site, see 8. Y Y N
Structured plan for system acceptance test, see 10.5. Y Y N
Contractors project guality assurance [QA) Y Y Y
manual/plan.
Contractors HSE plan for the work-site. Y Y
Organogram, see 6.2, Y Y
Contractors” operational manuals, pertaining to
relevant contract.
Procedure for normal and emergency operation of Y Y Y
the equipment, see 6.3.
Procedure for maintenance of all equipment under Y Y Y
the services, see 6.3, 6.6 and 10.1.
Minimum list for spare parts, see 6.6. Y Y Y
Inventory list of spares, see 6.6. 9]
Contractors contingency plan for the relevant Y Y
contract, interfaced with clients plan for the
relevant area.
Procedures for all activities pertaining to the Y Y Y
relevant contract.
Relevant risk analysis, see 10.2, Y Y
Log to document operational activities, see 10.3. M )
Maintenance programmes and records for last 12 M )
months, see 6.6,
Personnel competency matrix for allocated Y Y Y
personnel,
Certificates for ROV svstem. see 6.6. 10.9. C.3 & C4. Y mn Y

Key

Y Required

(¥)  Recommended
N Not required

With reference to 6.4

a
b When new ROV spread is mobilized onto vessel/installation.
©  When new project specific equipment is mobilised onto vessel/installation.
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Table give an easy summarized view of documents required for the 3 different phases
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Chapter 7
Personnel qualification requirements

7.2 Crew requirements

It is the ROV contractors’ responsibility to have a system to document that the crew have the necessary
competence requirements at work site. The documentation/information shall be made available if requested
by client during e.g. audit.

See Annex A for further recommendations of training modules content and duration.

7.3 Manning Level

« The system manning level shall be based on the planned tasks and duties that are required to
perform the work.

« For shore based remotely operated and partly shore based controlled systems, other manning
levels may be used as agreed between contractor and client.
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Chapter 7
Personnel qualification requirements

7.4.2 Personnel requirements - high voltage ROV system

The person responsible for isolating and power-up High Voltage system shall, as a minimum, be
qualified as follows (all bullets below):

a) skilled worker from the electrical trade degree (This means the following Norwegian trade
degrees: Elektriker, Energimontgar, Skipselektriker, FU-operatar and Automatiker) or equivalent,

b) additional training in maintaining high voltage systems,

C) additional course for the high voltage equipment in question,

d) updated on technological developments and current regulations, and

e) completed yearly FSE refresher training.

At clients request, the contractor shall be able to document the above qualifications at worksite.

» “Equivalent” shall be a formal education for being an electrician and have a skilled worker certificate
for completed apprenticeship. This education lasts typically more than 3 years.
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Chapter 8
Worksite interface requirements

« These interfaces should be defined prior to issue scope of work to the contractor.
All interfaces shall be addressed and agreed between client and contractor prior
to mobilising equipment to site.

« IMCA RO018 should be used as a guidance on the installation of an ROV system,
or systems, on to vessels and/or platforms.
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Chapter 9
Technical requirements

This clause specifies the minimum technical requirements
for ROV systems in the various classes, measurement

requirements and units to be used.

Table example

Key to table

requirements
14

—)

—)

Table 3 - Technical equipment specification

a s Class Class Class Class Class Class Class | Class
ause ensors I | I v v VI vl | i
A B A B A

94.2 | Buoyancy - - - -
Sufficient to Y Y m N N N o m N
trim vehicle
neutrally
Sufficient to N ) Y Y Y N o m Y N
trim vehicle
neutrally and
have capacity
for additional
50 kg payload
Sufficient to N N N Y Y N o ] N
vehicle
neutrally and
have capacity
for additional
200 kg payload

94.3 | Camerasand
lights
Low light M Y Y Y Y o] o m Y Y
navigation
camera
Colour camera Y Y Y Y Y o m Y m
HD camera 0 o] m (Y) o m Y [49]
Super wide 0 o] m (Y) m N
navigation
camera
Lights Y Y Y o] T Y Y
Emergency 0 4] Y N m m [44)] ) ]
flasher

944 | Sonar - - - - - -
Type 1 mly|ly|lmlm|m m N | o
:Key

Y Required
(Y) Recommended
0 Optional

N Not Required

- “Intentionally left blank”
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Chapter 9
Technical requirements

Table explanation

Buoyancy shall ensure stability of the wehicle with neutral trim.

Installed ballast weights and weight of installed non-standard equipment shall be verified.

9.4.3 Cameras and lights

The cameras and lights constitute the viewing system. Acceptance criteria for the viewing system shall
be as follows:

a) interference-free pictures;

b} the video system shall be able to record a minimum of 400 lines.
The cameras and lights are specified as listed below. Standard outfit of cameras shall minimum include:

c) 1 ea.low light navigation camera;
d) 1 ea.colour camera or (1 ea. optional HD camera).

The Low light camera is used primary for navigation. The camera is placed in front of the vehicle and
shall provide high quality images enabling safe navigation with a wide-angle view over long distances.
Low light cameras shall satisfy the following technical requirements:

e) minimum light sensitivity: 3 x 10-2 lux at face plate and 3 x 10-1 lux at scene;

i horizantal rezalution = 400 linac-



10 Operational FeqUETEIIEIIES . s s ssssss s s b essabta s b a8k s R i b s s a0 22

10.1 Planning and execution 22

10.2 Risk assessment 22

10.3 Operational log and gement 23

104 Mobilisation/demobilisation 23

a p e r 10.5 Function testing prior to use 23

10.5.1 General test requirements 23

O - - 10.5.2 Client Acceptance Test (CAT) 23
erational requirements :

p 10.6 Familiarization 24

10.7 ROV 5IMOPS with divers 23

10.8  Tether management system (TMS) 25

10.8.1 General 25

$ 10.8.2 Tether 25

10.8.3 Safe working load (SWL) 23

New chapter number N 105 Lot oy S (40 s
10.8.1 General 25

. . . . 10.9.2 Handling system safe working load (SWL) 25

10.2.3 Launching criteria 26

10.1 Prerequisite expectations for the planning 1093 g i zf,
. 10.9.5 Umbilical 26

a n d exe C u tl O n 10.9.6 Termination sockst (Bullet) 26
10.10 Control facilities. 26

10.10.1 Control room 26

10.3 Operational log and management, added I 2
MOC requirement

10.4 Mobilization/demobilization, updated and Norsox-1022020
now with reference to IMCA R0O09 R e T p—— 2

10.10.4 Communication 27
10.10.5 Video 27

10.5 Function testing prior to use, added text o e — 7
regarding function test requirements to cover a O

Qperational requiremMents 23

91 Pl i d L 23

broader area e =
9.3 Function testing priorto USe 24

e . . I S - e 11 =T = =1 o 24

95 P o LT =TSR 24

10.6 Familiarisation, added text for e ———— 2
. . 97 ROV observation of divers 24
clarifications 55 U lamanagemen system (TMS) o B
910 Handling system. 25

O Control FaCili e S 25
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10.1 Planning and execution 
Documentation required for safe execution of the operation, including relevant rules and regulations, shall be updated and easily accessible at the worksite. Certificates of the ROV system shall be available at worksite and to follow guidelines as mentioned under this clause and in Annex C. 
Detailed operational procedures covering planning, preparations and execution of the operation shall be available to personnel involved. 


Chapter 10
Operational requirements

10.7 Revised text and heading regarding
ROV & Diving. Now refer to IMCA D054-
R020

10.8 Tether management system (TMS),
revised and clarified text. Added requirement
for log of cutback

10.9 Revised heading, handling system vs
Launch and recovery System LARS. Revised
and added text regarding requirements for
winch, umbilical and “bullet”

10.10 Control facilities, minor text revision.
Added text regarding shore based control
room

erational requirements
Planning and execution
Mobilisation/demabilisation
Function testing prior to use
Familiarisation
Procedures
Transfer of experience
ROV observation of divers
Tether management system (TMS)
Umbilical/tether cables
0 Handling system
11 Control facilities

Operational FeqUETEIIETIES i ssns i s ssessssasssonssesms e ey a8 s Ebb 48 kb 284 8 2 25 0 e 22

10.1 Planning and execution 22
10.2 Risk assessment. 22
10.3 Operational log and gement 23
104 Mobilisation/demobilisation 23
10.5 Function testing prior to use 23
10.5.1 General test requirements 23
10.5.2 Client Acceptance Test [CAT) 23
10.5.3 ROV Tooling. 24
10.6 Familiarisation 24
10.7 ROV SIMOPS with divers 23
10.8  Tether management system (TMS) 25
10.8.1 General 25
10.8.2 Tether 25
10.8.3 Safe working load (SWL) 23
10.9  Launch and Recovery System (LARS) 25
10.9.1 General 25
10.9.2 Handling system safe working load (SWL) 25
10.2.3 Launching criteria 26
10.9.4 Umbilical winch 26
10.9.5 Umbilical 26
10.9.6 Termination socket (Bullet) 26
10.10 Control facilities 26
10.10.1 Control room 26
10.10.2 Shore-based Control room 26

NORSOK @ 2020

NORSOKU-102:2020

10.10.3 Remotely operated vehicle (ROV) operator station 27
10.10.4 Communication 27
10.10.5 Video 27
10.10.6 Equipment status monitoring, 27
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More linked towards Annex C.


Annex A (informative)

Personnel qualification requirements details

ROV Superintendent

Typical 2 years Experience as ROV Supervisor

ROV Supervisor

Supervisor

3.3 BROV Supervisor Basics& Leadership Training

This annex serves to outline in greater detail a Tratuing
recommended program of training modules and

Typical 3 years Experience as ROV Pilot/Technician

ROV Pilot Technician (Actas 2'nd Member of ROV Crew)

estimated duration for such training. The duration may P e ——— ,
. .. , . Assessment S Final Assessment
vary based upon the individual ROV company’s basic
training phl'OSOphy. Soanae ROVTechnical | 3 ;. A-aROVTechnical | 3.2-B-bSupervisor
Technical Net Based 2 5
Traini ; Classroom Training Evaluations
raining Learning
ROV Pilot (Actas 3'rd member of ROV Crew)
Operational 3.1-C-aROV 3.1-C-bLaunch and 3.1-C-c Offshore
2 Simulator Training- | Recovery Introduction
Technical 3.1-B-aROV 3.1-B-bHigh 3.1-B-c 3.1-B-d 3.1-B-e
Introduction |Voltage Umbilical Measuring Workshop
Training Training Retermination | Techniques |Training
Intro Safety & Work 3.1-A-a-e Mandatory Safety | 3.1-A-a-e Mandatory Safety
. . . . . Permit Training and Work Permit Training and Work Permit
Figure A.1 describes a typical career path for all levels in the ROV operational courses details in U-102 courses details inU-102
environment including the training elements within each level.
Recruitment Recruitment of ROV

18

Pilot/Trainees

Figure A.1 - Personnel category requirements
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« Updated table layout based on new

 Reference to the relevant clause in

19

Annex B (informative)

ROV system requirements

Same heading structure as old

overall U-102 layout

the U-102 document

W

Amnex B (informative) ROV system requiremients . s s s s s s 33

o®
Annex B (informative) Remotely operated vehicle (ROV) system requirements......___......__._.... 31
B1ROV Class | - Pure observation vehicles e 32

B.2 ROV Class Il A - Observation vehicles with payload option (requirements as for ROV class 1)... 36
B.2 ROV Class || B - Observation vehicles with payload option (requirements as for ROV class 1).._40
B.4 ROV Class 11l - Wark class vehicles 44
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Previous available as an excel sheet.


Annex C (normative)

»

Design and certification of ROV launch and recovery systems

Changed from informative to normative

Previous version based on a JIP in 2015
and could act as a stand alone document.
New Annex C is more integrated into the
actual document.

C.2 “LARS design report’ revised name to
‘LARS hydrodynamic analysis report’ as it
IS a more correct description

Content of LARS hydrodynamic analysis
report is unchanged, except for some
minor clarifications.

20

Annex C (Informative) Design & Certification of ROV Launch & Recovery Systems

00000000
OO =] O M e L) R —

e

Amnex C (normative) Design and Certification of ROV Launch and Recovery systems (LARS)
C1 Introduction

C.2  LARS hydrodynamic Analysis Report

C.3 LARS Certification

C.4 ROV and TMS5 certification

C3  Inspection and Verification

Purpose
Applicable codes and regulations
Abbreviations
Definitions (Applicable for Annex C only)
LARS Design Report
LARS Certification
ROV and TMS Certification
Inspection & Verfication

42
42
42
45
46
46


Brukernavn
Presentasjonsnotater
C.2.3.5 Load cases 
LC1 through LC8 in Table 1 should be considered as load cases for the LARS report. 

There must be a good reason (documented) for not considering each LC.


»
Annex C (normative)
Design and certification of ROV launch and recovery systems

* C.3 LARS certification (old C.6) Content Se\“
unchanged, minor layout change
Amnex C (normative) Design and Certification of ROV Launch and Recovery systems (LARS) .....42
Cl Introduction 42
* C.4 ROV and TMS certification (old C.7) T Lane oradymamic Anslysls Report e
Content UnChanged C4  ROVand TMS certification 46
C3  Inspection and Verification 46
. . : O\6
« C.5 Inspection and verification (old C.8)
Content unChanged except for C56 (Old Annex C (Informative) Design & Certification of ROV Launch & Recovery Systems.....___....._.____. 51
8.6) Clarification text added, no new G2 Applcabls sodes and reguiations T
requirements added. G4 Defintons (Appicablefor Amnex G ony) g
C.5  LARS Design Repom e h2
LB LARS Camif ioatiom o hd
C.7T ROV and TMS Certification .. 55
C.8  Inspection & Venfication. 55

21
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C.5.6 Testing after umbilical re-termination 
The purpose of this test is to verify the integrity of new bullet casting by applying a static test load, minimum 125 % of SWL. The umbilical SWL shall be defined by (break load) divided by (safety factor). 
SWL should not be confused with the “copper yield” sometimes named as SWL by the umbilical manufactures. If using 125% of SWL and the copper yield is exceeded, then a lower test load should be used. This shall be documented by calculations showing the relations between 125% SWL, "new test load" and copper yield. The procedure for preforming the static load test should be to use a load cell and suitable pad eye. 
Minimum holding time shall be 5 min. The test is normally performed by the ROV supervisor and witnessed by the Chief engineer or Chief officer (or similar position). 


Where can you find & download the U-102?
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Feedback on NORSOK standards expert group UB

Everybody are invited to give feedback on existing
NORSOK standards. All comments will be saved until
the relevant standard is up for revision. Standards are
subject to review at least every five years.

Follow this link:
Feedback on NORSOK standards expert group UB

https://standard.no/en/sectors/energi-og-klima/petroleum/feedback-on-norsok/feedback-on-
norsok-standards-expert-group-u1/
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