
c 

Submission to Oral Hearing by Edward Moran 

re 

Objection to Proposed Determination To Grant An IPPC Licence To 

Shell E & P Ireland Ltd To Operate A Refinery At Ballinaboy, Co. Mayo 

by FRIENDS OF ROSSPORT LTD 
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i/ 

I 
Submission / Objection To Proposed Determination To Grant An IPPC 
Licence To Shell E & I/ P Ireland Ltd To Operate A Refinery At Ballinaboy, 

' Ill 

,/I 

EU Dir 89337 

Preamble 
... the best envirodnental policy consists inpreventing the creation ofpollution or 

nuisances at sourc'e, rather than subsequently trying to counteract their effects 

... they affirm the need to take effects on the environment into account at the earliest 

possible stage in all the technical planning and decision-making processes 

EU Dir 97/11 

Preamble 
... Community policy on the environment is based on theprecautionaryprinciple and 

on the principle thatpreventive action should be taken, that environmental damage 

should as a priority be rectified at source and that the polluter should pay; 

I 

I1 

\ I 

I 

1 

EU Dir 96/61 
Preamble 

14. ... f i l l  coordination of the authorization procedure and conditions between 

competent authorities will make it possible to achieve theahighest practicable level of 

protection for the environment as a whole 

17. ... emission limit values, parameters or equivalent technical measures shouldbe 

based on the best available techniques, without prescribing the use of one specific 

technique or technology and taking into consideration the technical characteristics of 

the installation concerned, its geographical location and local environmental 

conditions 

20. ... because best available techniques will change with time, particularly in the light 

of technical advances, the competent authorities must monitor or be informed of such 

progress. 
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Article 7 Integrated approach to issuing permits 
Member States shall take the measures necessary to ensure that the conditions oJ 

and procedure for the grant of, the permid are fully coordinated where more than 

one competent authority k involved, in order to guarantee an effective integrated 

approach by all authorities competent for this procedure. 

‘Project-splitting’ happens in many and diverse ways in regard to obtaining planning 

permissions and licences. It is a most insidious process whereby large projects are split into 

smaller parts for which permissions are then sought in a manner gauged to exert utmost 

pressure on the respective Competent Authorities to accede to the application. It turns 

planning permits into a game, a test of strength, where influence and power on one side are 

pitted against authority and integrity on the other. 

Masquerading under the guise of efficiency and expeditiousness ‘project-splitting’ 

frequently shows little regard for either but displays all the hallmarks of leveraging and 

coercion. Where an investment is of mega proportions and a significant part of it has 

obtained permissions, dare any authority refuse it the remaining permission or licence? 

This is evident in the current instance in that permissions already obtained represent 

potential investment commitments of enormous proportions and so the prospect of refusal of 

a licence is, for many, people unthinkable. The law fails to provide against this abuse. 

Article 7 requires that “Member States shall take the measures necessary to ensure that .... 
procedure for the grant oJI the permit are ficlly coordinated where more than one competent 

authority is invoEved. .. ” In the current case that would require that the planning permission 

and IPPC licence applications should have been applied for concurrently, especially since 

any consideration of pollution issues is specifically excluded by law from being adjudicated 

by the planning authority. In fact the applicant did not apply for the IPPC licence until the 

planning permission had been secured. Why was this so since at all times expeditiousness 

was a primary concern of the applicant? 

While this questionable practice is permitted by our national legislation as it stands, it is 

clearly contrary to the intention and spirit of Directive 96/61, Consequently, exceptional 

responsibility is placed on the EPA to ensure that the application does in fact merit grant of a 
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The preamble to each of the above listed Directives comprises numerous references to 

previous initiatives commencing with Article 130 of the founding Treaty of the European 

Union. Against this background of previous enactments intended to protect the local, 

national and global environment, Directive 96/61 consistently and repeatedly emphasises the 

importance of integration of responsibility and care, However, the transposing of those 

principles into national legislation has, by dividing responsibility among different agencies, 

created gaps, loopholes and grey areas whereby the essential spirit of the Directive is 

undermined, diluted or even betrayed. Our legislators have failed us and in the process have 

made the task of our administrators singularly difficult. 

.. 
3 

1 ;  -. 
I ’  

licence despite the general perception of it being afait accompli. It is regrettable that any 

It is for these compelling reasons that it is necessary to refer back at all points to the precise 

wording of the Directive when following the letter of national law. A Reasoned Opinion of 

the EU in 2002, addressed to the Irish government, noted that corporations are entitled under 

current Irish legislation to employ ‘project-splitting’ methods in obtaining various planning 

licences and permissions but it resolutely called into question whether this latitude is 

acceptable. However, the wheels of justice grind slowly and the issue has not yet been 

brought to adjudication. In the meantime corporations seek advantage in fixing on these 

gaps, loopholes and grey areas between the jurisdiction of those agencies and use them 

blatantly to short-circuit, evade or derive leveraging advantage in respect to obtaining 

licences and permissions. 

The issue of project-splitting is therefore particularly relevant to the matter before this Oral 

Hearing. The applicant secured the inland pipeline route at a very early stage, long before 

the implications of its unique dangers became known. About the same time the government 

announced the Bord Gais Craughwell-Bellanaboy export pipeline to service the applicant. 

-In this way a certainty was alreadybeing established in people’s minds that the applicant’s 
- - .  ~-~ - - ~  _. 
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project would be established - even before the planning permission process for the so-called 

gas terminal was commenced. No effort to obtain the IPPC licence process was made until 

several years later, despite the fact that without such a licence all other authorisations and 

permissions would be useless. Then within weeks of the proposed refinery licence being 

granted, the IPPC licence application process was commenced, With three major 

permissions representing several hundred million Euro investment apparently secured, was 

it ever a credible scenario that an IPPC licence would be refused so long as seemingly 

‘adequate’ proposals were presented? 

This is the nub of the matter: we, the indigenous people, are entitled to retain our quality of 

life and environment against threat from remote, faceless shareholders whose sole concern is 

profit and self-interest. Yet devious means are employed to usher through this project 

whereby disclosure of crucial information is denied to us by use of those gaps, loopholes and 

grey areas which are such a consistent feature of our legislation. We have literally spent 

years trying to pin down precisely how these defects in the legislation are used to facilitate 

the short-cuts, evasions and surreptitious intentions of developers and we find that the 

failure to require competent authorities and protective agencies to consult with each other in 

a proactive way is at the root of these defects (See attached correspondence with Duchas 

from 2001). The manner in which the upstream pipeline was presented for years as a normal 

downstream pipeline best illustrates this point. Ironically this section of the project has 

proven to be a most damaging mistake for the developer, though it required years of effort 

on our part to uncover its well concealed dangers. The current IPPC licence application has 

has followed a similar pattern of concealment and misrepresentation. 

The issue of cold venting of gas from the proposed refinery is one such instance and it has 

become a focal point of concern regarding the practices employed by the applicant, In line 

with the requirements of the EU Environmental Impact Assessment Directive this aspect of 

the process was required to be explained and evaluated in the EIS and stated in the Planning 

Permission application documents. Had it been, its implications would most certainly have 

been teased out during that process, especially so during the An Bord Pleanala Oral Hearing 

at which a m-incipal Officer of the National Authority for Occupational Safety and Health 
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was questioned at very considerable length, and in detail, as to the consequences of possible 

hazards arising from operation of such a refinery in the very particular circumstance of 

Bellanaboy ’s unique environment. This opportunity was denied to concerned appellants. 

The particular importance of this denial is that it the proposed refinery is designated a 

SEVASO site as thousands of tons of hazardous substances will be stored there (up to 4,000 

tones of methanol and several more thousand tons of condensate). Consequently the Health 

and Safety Authority are required to evaluate risks to the public in regard to such sites in the 

course of the Planning Permission application process. This did not happen in respect to 

cold-venting as SEPIL had not indicated its intention to cold-vent at that stage, We contend 

that withholding of such essential information either invalidates the Planning Permission 

granted, or precludes the sanctioning of that particular process entirely. 

In that light we contend that ‘project-splitting’ is tantamount to ‘self-inflicted jeopardy’. 

That is to say, where a developer enters into contracts or premature expenditure in respect to 

a project for which necessary permissions or licences have not been secured, then that 

developer is necessarily taking a risk which can only be considered as reckless and does not 

merit sympathy or consideration in respect to loss arising from such recklessness. 

Otherwise, as indeed appears to be the case, the door is opened to calculated, emboldened 

and brazen use of such tactics to circumvent mandatory requirements at all levels. 

Best Available Technology: 

Item 17 of the preamble EU Directive 96/61 asserts that “emission limit values, parameters 

or equivalent technical measures should be based on best available techniques, without 

prescribing the use of one specific technique or technology, and taking into account the 

technical characteristics of the installation concerned, its geopraphical location and local 

environmental conditions..” and these are embodied as requirements in Article 9.4 and 

Article 10 item 20 which asserts that “because the best available techniques will change 

with time, particularly in the light of technical advances, the competent authorities must 

monitor or be informed of such progress.. ” 
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Article 3(a) requires that “all the appropriate preventative measures are taken against 

pollution, in particular through application of the best available techniques: and 

Article 8 requires that “the competent authority shall grant apermit containing conditions 

guaranteeing that the installation complies with the requirements of this Directive or, if it 

does not, shall refise to grant the permit. .” 

All of these are effectively elaborations of Item 1 which in turn refers back to the Treaty as 

the originating authority which established that “the objectives andprinciples of the 

Community’s environment policy, as set out in Arlicle 130r of the Treaty, consist in 

particular ofpreventing, reducing and as far as possible, eliminating pollution by giving 

priority to intervention at source and ensuring prudent management of natural resources, 

in compliance with “he polluter pays”princip1e and the principle of “pollution prevention” 

In light of the individual and cumulative requirements of these principles and directions we 

contend that SEPIL is not employing the best available technology; and, particularly, that it 

has failed in its obligation to inform the competent authority regarding development in 

respect to best available technology. The fact is that a Shell companies have developed 

technologies which it variously describes as revolutionary or ‘step-up’ technologies and 

which have already gained widespread recognition as such within the off-shore production 

sector of the gas industry. Yet they have never imparted such information to the Competent 

authority and have mislead us, the concerned public repeatedly and consistently in this 

regard. 

One such technology is supersonic gas processing. This technology has no moving parts; 

has no need for injection of hydrate or corrosion inhibitors; eliminates the need for 

decompression of the gas; and is  capable of operation on an unmanned, small-scale 

platform. It not only complies to a much higher degree with the objectives of Directive 

96/61 but also meets SEPIL’s own objectives of safety in respect to off-shore production, as 

well as reduced capital and servicing costs off-shore. 
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This technology has been commercially commissioned and operated by another Shell 

company in Malaysia in circumstances so demanding and so fraught with danger that no 

conventional technology could cope. The gas field in question is off-shore, well beyond 

attainable tie-back distance and contains exceptional amounts of water, condensate and, 

most seriously, sulphur which made a manned platform entirely untenable with respect to 

danger to workers lives, Yet the developing company was so confident of its new 

technology that it gave an unprecedented guarantee of >98% up-time; and the production 

company was likewise so confident that it in turn commissioned an installation capable of 

processing twice the expected daily output of the Corrib field without awaiting final 

outcome of the field tests. 

We acknowledge that the Directive prohibits the Competent Authority from specifying a 

particular technology, however we hold that the EPA must set standards for SEPIL in 

respect to pollutants which approximate to those which could be attained by the use of 

supersonic processing technology. In short, there are no grounds for permitting emissions to 

air of the order of 40,000 tonnes p.a. and particularly the releases of pernicious VOC’s and 

cold-vented methane; likewise, there are no grounds for noxious emissions to water, and 

especially the 3,000+ tonnes of methanol lost without trace but presumed to be in the 

production water effluent to Broadhaven Bay; furthermore in respect to Article 3(d) that 

“energy is used efSicientZy” there are no grounds for permitting the use of massive turbines 

as proposed for generating 50MW of electricity to re-compress the gas for export since the 

pressure from the well can be retained for this purpose; and, finally, there are no grounds for 

permitting an enormous slug catcher on-shore at the proposed refinery since both the water 

and condensate can be removed at source thus precluding the possibility of slugs, 

We call upon the EPA in light of these compelling considerations to withdraw its Proposed 

Permission for an I P K  licence in this instance. 
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Appendices 

1. EU Reasoned Opinion 

2. Letter to Duchas - with attachments 

3. Offshore Gas Industry Awards 

i 

4. EU & Irish Legislation - VZW~QUS excerpts 

5. International Gas Union Report - various excerpts 

6. Supersonic and other Offshore Processing Technology 
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1. EU Reasoned Opinion 
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~0.792 yia3/8; 

c , 

i. 
COMMISSION OF THE EUROPEAN CPMMUNITIES ' 

*** 
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2. Letter to Duchas - with attachments 
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I 

~ Phone.097 8 1225 Chapel Street, 
Belmullet, 
CO Mayo 

5,'" September, 200 1 
I Mr. Gerry McDonnell 

Asst. Principal Officer, 
Duchas. 

Dear Mr. McDonnell, 
Re: Gas Terminal Appeal 

Further to your phone call Thursday (7"' Sept) re the Duchas 'gas terminal' Planning Permission 
Appeal to An Bord Pleanala, € wish to record my views, as stated then, that Duchas has a broader 
mandate than the severely curtailed grounds for appeal adopted. 

On 16fh August last in my letter to Dr. Craig, Director, Duchas, I pointed out which Sections of the 
enabling legislation (ie Sections 27, 28, 3 1 & 32, S.I. 94/1997) invest responsibility for a proactive 
approach in Duchas. (The Environmental Protection Agency and the Health and Safety Authority 
have like responsibility, though not as explicitly stated in their respective enabling legislation.) 

My previous letter to you (dated 25"' Aug. '01) quoted in highlighted detail the subsections of S.I. 
944 997 which delegate such responsibility to Duchas. Your response, during yesterday's phone 
call, that the Planning Authority is restricted to basing its Decision upon exclusively Planning 
considerations is misleading in that the Planning legislation does not specify lrny Planning criteria, 
other than general guidelines. Also, your interpretation does not distinguish between primary and 
secondary considerations in determining Planning Decisions. As such it is overly simplistic and 
excessively narrow. In short, I submit it is an inadequate and deficient interpretation of the 

' " 

w 
n le, mislation. 

d e  cnicial fact is that collectively all legislation comprises asingle unified expression of the 
Constitution; and collectively all Departments comprise a single governmental entity. It follows that 
individzitrl responsibility delegated to each Authority/Agency is necessarily to be exercised in an 
interactive and collective manner, as S!I. 94/1997 Sect. 27, 3 1 & 32 clearly indicate. Additionally, it 
follows that there is overall cunzztlative interdepartmental responsibility, as Sect. 3 1 (7) singularly 
attests. 

The relevant legislation in regard to each of the statutory AuthoritieslAgencies reserves to each the 
full integrity of its primary function while delegating to each the responsibility to promote and 
protect its special area of competence interactively in regard to others. For a protective agency to 
interpret the legislation governing its fknctions in a narrow.and constricted manner, and in isolation 
front the coriiy Ienien tmy legis Iation governing felhw agen ciedau tlzorities, is t ant'atnou n t to evas i o n 
of collective responsibility. 

I can appreciate that there are elements of practice, procedure and precedent which give rise to the 
above distortions and that defective precedent can eclipse the underlying legislative reality. 
However there is currently a climate of opinion which requires clarification and re-assessment of the 
role of statutory RuthoritieslAgencies, and a proactive role is the, necessary response. In such light, 
the withdrawal by Duchas of its Appeal on narrow grounds would compound its original failure 
immeasurably. 

Enc. 

Yours faithfully, 

Edward Moran 
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Abbreviated excerpts from S.I. 941997 

Obligations of LocaL41~#h~riri~s and An OordPlean6,la in granting planning permission. 
- 2.7, (1) A local authority . . . or the Boxd when duly consideling an apped on a application for planning 
permission, . . . . that is not directly connected with., . . a European site but likely to have a signtjicanr eflect 
thereon . . . . shall ensure that an appropriate assessment of the iittplicafions for the site in view of the site's 
conservation objectives is undertaken. 

(3) . . . . a local authority or the Board . . , . shall . . . . decide to grant permission for the proposed development 
after having ascertained that it will no# adversely affect the integri@ of tile European site concerned. 

(5) A local authoiity or the Board, . . . . may . . . . decide to grant planning permission for a proposed 
development where such development & to be carlied out for irrzperal.ive reasons of orerridiaq public 
interest 

Requirement for discharge by certain &Iinisters of Ilie Government functions under certain 
enactments 
- 31. (I) Wiere an operation or activity to which any of the enactments set out in Part I of the Second 
Schedule applies is neither duectly connected with nor necessary to Ihe nianagement of a European site but 
likely to have a signijicnnt e@ct thereon, . . . . and such operation or activity . . . . requires the . . . approval . . . . 
of any Minister of the Govemrient, then that Minister shall ensure that an appropriate assessment of the 
implYcuiions for the site in view of the site's conservation objectives is undertaken 

. (3) A Minister of the Government in carrying out poweE and fullctions under any of the enactments set out 
in Part I of the Second Schedule s h d  . . . . approve of the operation or activity . . . . U& after having 
asceitained that the operation or activity will not adversely affect &Jze integrity of the site concerned 

(5) . -. . where a h4hGter of the Government is satisfied that there are no ClMernative solutions that Minister 
nfay . . . . approve of, an operation or activity where such operation or activity & to be carried out for 
iinwrative reasons of overriding public interest. 

(7) Before exercisirig any fhction to which this Readation relates under any of the enactments set out in 
Part I of the Second Schedule, the Minister of the Govmnntent cuncerned shall consuh tke Afinister 

Obligations ofLocnlAtithorities, An Bord Piemda or tlie E n r ~ i r o n m e n ~ ~ ~ P ~ ~  Anencv in the 
discharge of their powers and furidions undcr certain enactments. 
32. (1) W e r e  an Operation or activity . . . . to which an application for a licence . . . . under any of the 
enactments set out in Part I1 of the Second Schedule applies is neither directly connected with nor necessary 
to the management of a European site but likely to have a sigizifcmzt egect . . . . the Board or tlie 
E~wit;omtental Prorection Agency shall ensme that an appropriate assessment of the environmental 
implications for the site in view of the site's conservation objectives is undertaken 

(3) The local authority, the Board or the Environmental Protection Agency . . . . shall grant the licence o& 
after having ascertained that the operation or activity will not adversely affect the integrity of the European 
site concerned 

(5) A local authority, the Board or tlie Environmental Protection Agency, . . . . inay . . . . where they are 
satisfied that there are no alternative solutions, decide to grant a licence . . . . where such operation or activity 
& to be canied out for iitwerdive reasons of overridintR public interest. 

Paragraph 6, as follows, applies e p a l l y  to each of the above Regulations: 
(6) ( a ) Subject to subparagraph (b): imperahve reasons of overriding public interest shall include reasons 
of a social or economic nature: 
( b ) If the site concerned hosts apriurity rintimzl habit& type of orpriority species the only considerations 
of uverridiltgpublic interest shall be- 
(i) those relating to human health or public safe@, or 
(ii) the beneficial consequences ofpritnwy importance for the erzvirontrient, or 
(iii) further to a n  opinion from the Commission to other imperative reasons of overriding pubJic interest 
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. . . . . . . . . ... . .. . . . . . . . . . . .. . . . . . . - . . _. . . _. . . . . . . . . - . . . . - -. - - - 

IYYZ  13 sz &*unctions generally 
52.-( 1) The hnctions of the Agency shall, subject to the provisions of this Act, 
incfude- 
( c 1 the provision of support and atlvisory services for the puiposes of environmentnl 
protection to Iocnl nutltorities rind other public nutltorities in relation to tJte 
perfornzance of any function oftltose aict/toPities, 

* 

( f such otherfrcnctions in refntion io enI,iroi2111erZt(LIProtectioiZ as i.rzay be assigned or 
transferred to it by tJie Minister under section 53 or 54 i?zcliicling-func~oions nrisinn front 
m y  obligations under any treaty governing the European Conznurnities or [in act 
adopted by the institutions qf those Conzmrrnities or other international convention or 
ngreenzent to ivltich the Stofe is, or beconzes, a party 

1992 13 55 
55.--(1) The Agency nzay, of  its own volition, and shall when requested by a Minister of 
the Governnient, give in forniation or advice or make recommendations for the purposes 
of ensironnzentnl protection to any suclt Minister on any niatter relating to It is functions 
or responsibilities and that Minister skall hnve regard to any such information or advice 
given or recot?znzendatioions nztide: 

Advisory functions in relation to Ministers of the Government 

( b )  may, and shall when requested by the Minister$ make recomnzendations to the 
Minister in relation to any iiioclification or exfemion of  the functions o f  the Agency 
ivhich it considers npproprirrte. 

(4) The Agency nzay, for any Minister ofthe Government or arty public authority 
designated by order under subsection (3) or for any otherperson or body, organise and 

~ 

yronzote, or assist in organising andpronzoting, conferences, seminars, lectures, 
denzonstrations, tr0inin.g courses or pi4 blications for persons involved in environnzental 
protection 

1992 13 56 
56.-(1) The Afencv mav, and shall when requested by the Minister, Rive inforniation 
or advice or make recommendations for the purposes of environmental protection, to a 
local authority or to local ruktlzorities generally in relation to the performance of any of 
its or their functions and tlte authority or authorities shall hase regard to any such 
in formation or advice gisen or reconmiendations nude  

Advisory functions in relation to local authorities. 

( c )  the standards, conditions or criteria to be applied, or the guidelines, codes of 
practice or procedures to be followed, for the puiposes of environmental protection & 
relation to nnv developntent, process or practice either general@ or of a particular class, 

1992 13 57 
57.-(1) The Agency shall proside srrch general support and assistance for  the puiposes 
of envirorznzental protection to local authorities in relation to the performance of any of 

Assistance to local authorities 

their functions as it considers necessary nnd feasible. d' 

1992 13 63 Performance of statutory functions by local authorities 
63.-(1) Wiere the Agency is of opinion that a local authoritv has foiled to perform n 
stntritry fitncfion ofthat ndioritv in relation to eiwirormmentnl protectiopl, or I r m  
yerjiornzetl tJtat function in an unsatisfactory manner, the Agency may request n report 
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~~~ ~~~ .~~ -~~ ... . ............. . - - - - - - - - - - - - -  - - - - -  - - -  - - -  - - - ~  
~~~. ~. ~ ~~ ~~~ ~ ~ ~~ ~~~ 

.. ~ 

(2) The Agency, having corzsiilered aiiy report ofthe local authority N L ~ ) ,  with a view to 
ensurinn tlte sntisfactorv pcrforninnce of the.filnction in qitestion- 

(a)  issue sidz nrlvice arid rc;.corttFi7eFticrtIi~ to the local nistltority ns it considers 
necessary, or / 

( 3 1 ( n 1 Wtere tlte Agency is of tlte opiiiioti that the respome oftlte Iocal nutlzority fo  
adsice or reconintend~tions issued or nssisstctnce or support o@crerl under subsection (2) 
is inadequate for the purposes oferzI}ir.orriiieiitnlpsotectioFt it IIZCL~~, Ir?itltoittprejiidice to 
any of its powers under this Act or nny otlter eituctinent, direct the Iocnl nuthoritv to 
carry out, cause to be carried out, or arrange-for, such riction related to the function in 
guestion as tlte Ageiicv considers necessary for the p~u-poses of envirorimeiitnl 
protection ivitltin such period as iriay he spec@iecl. 

(4)  Nothing in this secfiort shall be constriceti as ennbhg flte Agency to exercise any 
power or control under this section in relation to the rmkinf of a decision on an 
applictrtion for a permission under Part IV of tlte Act of 1963 

1992 13 81 
81 .-Tlte Agency slzall be consulted bv such public niithorities prior f o  the discharge of 
such functions related to the environnterit cn fhe Minister, follorviizg consultation ivith 
any other Minister of tJte Governnzetzt rvlto in the opinion of the Minister is coizcerned, 
may, by regulations, specijrj, antlsuch public authorities did1 Itave r e a d  to the sims 
of  the Agencv prior to carrying out the functioiis specified 

1992 13 98 
98.-(1) Notwithstanding section 26 of the Act of 1963, or any other provision of the 
Local Governntent (Planning and Developrrtenr) Acts, 1963 to I 9 9 4  where a licence or 
revised licence under this Part has been graPtteil or is or will he required in relation to 
an activity, aplanning authority or An Bard Pleniziila sltnll ~ o t ,  in respect of aizy 
developnzent contprisiftg or for the purposes of the mtiiJity- 

Consultation with tlie Agency. 

Application of other Acts. 

( a )  decide to refuse n permission or an approval under Part IVof  the Act of1963 
for the reason tlt cit tlte development ~oould came environmerztcd pollution, or 

and, accordingly- 
(i) n ytnnning authority in dealing with an qplica fion fur a permission or for an 
approid for  any such developnzent shnll not consider nnv matters retatinn to tlze risk of 
enI?irortntental pollutioit from the activity; 
(ii) An Bord Pleanrila shall not consider ctnv appeal made to it dzninst a decision of a 
planning nuthority in respect of suclt an npp lication, or any subnzissions or observations 
ntade to it in relation to any suclz appeal, so far as the nppeal, or the srrbnzissions or 
observations, as tlte case niny bey relates or relnte to the risk of environntental pollution 
from the activity. 
(2) Notwithstanclitlg the provisions of the Minerds Deselopnzent Acts, 1940 to 19 79, 
where a licence or revised licence under this Part hm; been granted or is or will be 
required in relation to nit activity, a lease granted by the Miriister for Energy under the 
saidActs in respect of the sawe activity shall not contain conditions ivI&h are for tlte 
pumose of the prevention, limitation, elimination, abatement or reduction 
en virunmentnl pollution from the activity. 
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3. Offshore Gas Industry Awards 
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OTC Distinguished Achievement Awards for Companies, Organizations, and 
Pnstiitrrtions 

119711 Shell Oil C O .  In recognition of the distinguished achievements o€ Shell Oil Co. in the field of offshore 

i 

- 
technology during the period of 1955 through 1967, when techniques and equipment were developed for floating, 
diverless ocean-floor well drillingand compfetion operations that resulted in the first all-weather column stabilized 
floating drilling rig, the first diverless underwater completion, the first floating drilling rig. the first submersible - crobot-supported drilling system for deepwater floating operations and the development of an aGtomatic. 
dynamically positioned, deepwater dn- 

1973 Global R/3[arhe, Inc. 
efficient and cost-effective extension of oil industry ocean drilling technology to serve basic science. As the first 
drillship to core the world's deep ocean basins, the Glomar Challenger is credited tvith many technological firsts, 
including operating continuously in a dynamicallv positioned mode, deepwater hold reentry, and drilling in more than 
20,000 f e e t h  water. 

1975 Chicago Bridge and Iron CO. 

fi- 

L 

For the design and operation of the Glomar Challenger, which represents an 

* 

In recognition of outstanding achievement in the design, 
construction, and &tallationof large seafloor crude oil storage units in 1969 through 1972 in the Arabian GuX 
Thesez00.000 bbl structures of unique design contributed significhntly to c s u b s e a  tec$nology related to membrane 
structure, their placement, anchoring, and operation on the seafloor. In couplinx and as an extended applicatioR the 
second and third units were pioneers in adding large surface pladbrms integral to the storage units, permitting 
contemporary construction and simultaneous placement. 

sc 

1977 Phillips Petroleum CO. 
technology in the development of the Ekofisk Field and, particularIy, for its pioneering achievement in employing a 
concrete gravity structure for oil storage, the design, construction, and instaIlation of which established the feasibility 
of using concrete gravity structures in other areas of the North Sea. 

To Phillips Petroleum Co. for its dminguished contributiom to offshore 

1980 Exxon CO., U.S.A. 
construction, and testing of a deepwater, diverless submerged production system. This highly innovative approach to 
deepwater offshore production ~d the experience and knowledge gained in testing techniques and equipment me major 
contributions to the development and production not only of petroleum but of other m i n d  resources. 

In recognition of the contribution to offshore technology in the design, 

1982 Shell o i l  CO. In recognition of the distingaished achievements of Shell Oil Co. in the innovative 
design, construction, and installa;ton of COGNAC--the world's deepest (1,025 feet) and heaviest (50,000 tons1 
bottom-founded steel drilling and production platforq. Construction and installation of this platform involved the 
first application of an underwater pile-driving hammer, the use of a record number of deep saturationdiving team days 
for installation support, and the innovative application' of state-of-the-art technology in the use of remote control 
techniques for platform positioning, alignment, and joining of the three-part platform. 

1984 Elgxorm Co., U.S.A. 
the world's first commercial guyed-tower drilling and production platform, which has contributed sigmficantly to 
&pwater construction technology and to ~indmtry's capabilities for producing hydrocarbon reserves in deeper offshore 
waters. 

For distinguished achievemenis in the deign, construction, and instaation of 

COnQCO, h C .  
installation, and opemtion of the world's first commercial drilling and production tension leg platform in the 
Hutton Field, U.K.; and especiklty for desigg innoT.ations in the tension leg platform concept that have advanced 
deepwater oil and gas production tech;;ology. 

1988 Norwegian Contractors 
deployment of concrete drilling, production, and storage facilities in the Nortb Sea, and especinlly for pioneering 
offshore applications of the slipfonn method of concrete construction, extending oil and gas production to  deeper 
and more harsh offshore areas. 

For distinguished contributions to offshore technology through the design, construction, 

c 

FGr.enhanoements of the des@ and success f&rication and 

-c-- 

U 

1989 Placid Oil CO. 
floating production system for deep water and especially for completion of a well in 2,300 feet of water and for 
design innovations in the production riser and pipeline connection techniques. 

For distinguished achievements in $e design, construction, and installation of a 

c 
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2 

1991 Heerema Offshore Construction Group, k. For si-onicant achievements in offshore 
technology over a period of many years, especiaLly for the conception design, and successful operation of the first 
semi-submersible hvh crane vessels that revolutionized offshore c o n s t n w  by permitting continuous operations in 
severe weather, making- possible lifts su6stantially larger than previous generations of derrick barges. 

1992 Petroko Brasaeiro S.A. (Petrobras) 
development of deepwater production systems, including pdelineless lay-away wet Christmas trees with flexible 
lipe in water depths exceeding 700 meters, installation of the world's deepest monobuoy at a depth of 405 meters, 
floating production sj  stems moored in water depth exceeding 600 mess;  and for establishing, with participating 
icientific and techmcal communities, development programs directed toward enhancing deepwater systems. 

For ouistanhg technical achievements related to the 

A 

I 

I 
2 

1993 Freeport-McMoRan Resource Partners For technologxd excellence in the design and 
construction of the world's largest offshore system of interconnected and stand-alone structures for simultaneous 
mining of sulfur and production of oil and gas; and in recognition of the innovative design elements and overall project 
management to anticipate and accommodate the significant subsidence effects of offshore mining operations. 

1996 COnOCO, Inc. 
tension leg platform hull. Developed in 345 meters water depth in one of the world's mod harsh operating 
'environments, the Heidrun Project represents a sigmticaut extension Gf offshore technology, including less& five 
years from detailed engineering to first production. 

For design, construction, installation and start up operation of the,world's first concrete 

1998 The Mensa Project, Shell Deepwater Development Inc. 
in the economic recovery of v s  through the deveIopment, instaliation and successful 
operation of the Mensa project, which established new records for water depth and tieback distance. 

For major advancements - 
H- 

2000 Kerr-McGee Corporation - FPS Neptune Project 
For the Neptune Spar Project and specfically for the foresight and vision in the commitment to the design, 
fabrication, installation and subsequent operation of the first Spar production platform. This innovative technology 
has resulted in a new generation of floating production systems that offer a viable alternative to existing platforms 
for deepwater drilling, production, processing and operations. 

2001 Petroleo Brasileiro S.A. (Petrobras) 
technologJI and economics in the development of the Roncador Field; a timeiine of 27 months from discovery to first oil 
production in a water depth of more than 1800 meters; made possible by the use of a dynamically positioned early 
production system, and a dehcated production system using steel catenary exporting risers, taut-leg polyester 
m-bsea production hardware. 

For outstanding - advancements to deepwater 

e .  

--_..-L 

2003 TotalFinaElf for the Girassol Proiect For its technical innovations, its demanding project 
schedule, and its ability to overcome major challenges. Technical innovations include application of unique free- 
standing towers, deepest adaptation of the hinge-over subsea template, the largest FPSO in the water depth including 
de largest module for sulfate removal, industry-first midwater flowlines, largest catenary leg mooring buoy, to name a 
'eW. 

I 

1004 Shell and BP for the Na Kika Proiect 
Tor outstandmg application in the design, construction and installation of the Ma Kika floating development and 
braduction system in 6,350 feet of water, and the associated subsea infrastructure that ties together six dispersed 
ieids. 

- 
*- - 

!005 Kerr-McGee Oil and Gas Corp. and Technip 
For their successful global relation 
systems in nine years. Applicati 
kcoaomical industry reserve th 

s pio&red and delivered && genemtiofls of s ~ a r  floating production 
generation cell spar at Red Hawk has significantly reduced the 

d alone deepwater -1opments. - __c 

2006 DORIS Engineering 
For its su 
DORIS has addressed special and difficult problems in frontier areas, including harsh environheats, remote 
locations and very deep waters. DORIS has participated in important advancements in technologies for concrete 

om in the design and construction of offshore facilities for nearly four decades. 

p=s, subsea facilities, flaatinp: productiodstoraEe svstems and living quarters that have reduced risk and costs. <t ' 
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4. EU & Irish Legislation - various excerpts 
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Environmentall Assessment 

Council Directive 85/337/EEC of 27 June 1985 
on the assessment of the effects of certain public 

and private projects on the environment 

Reference: Official Journal NO. L 175 ,05/07/1985 P. 0040 - 0048 

THE COUNCIL OF THE EUROPEAN COMMUNITIES, 

Having regard to the Treaty establishing the European Economic Community, and in particular 
Articles 100 and 235 thereof, 

Having regard to the proposal from the Commission (1), 

Having regard to the opinion of the European Parliament (2), 

Having regard to the opinion of the Economic and Social Cornmitree (3), 

Whereas the 1973 (4) and 1977 (5) action programmes of the European Communities on the 
environment, as well as the 1983 (6) action programme, the main outlines of which have been 
approved by the Council of the European Communities and the representatives of the 
Governments of the Member States, stress that the best environmental policy consists in 
preventing the creation of pollution or nuisances at source, rather than subsequently trying to 
counteract their effects; whereas they affirm the need to take effects on the environment into 
account at the earliest possible stage in all the technical planning and decision-making; 
processes; whereas to that end, they provide for the implementation of procedures to evaluate 
such effects; 

Whereas the disparities between the laws in force in the various Member States with regard to 
the assessment of the environmental effects of public and private projects may create 
unfavourable competitive conditions and thereby directly affect the functioning of the common 
market; whereas, therefore, it is necessary to approximate national laws in this field pursuant to 
Article 100 of the Treaty; 

Whereas, in addition, it is necessary to achieve one of the Community's objectives in the sphere 
of the protection of the environment and the quality of life; 

Whereas, since the Treaty has not provided the powers required for this end, recourse should be 
had to Article 235 of the Treaty; 

/ i  

Whereas general principles for the assessment of environmental effects should be introduced 
with a view to supplementing and coordinating: development consent procedures governing 
public and private projects likely to have a major effect on the environment; 
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Environmental Assessment 

CounciP Directive 97/11/EC of 3 March 1997 

amending Directive 85/337/EEC on the assessment of the effects 

of certain public and private projects on the environment 
OFFICIAL JOURNAL NO. L 073 , 14/03/1997 P. 0005 

THE COUNCIL OF THE EUROPEAN UNION, 

Having regard to the Treaty establishing the European Community, and in particular Article 
130s (1) thereof, 

Having regard to the proposal from the Commission (l), 

Having regard to the opinion of the Economic and Social Committee (2), 

Having regard to the opinion of the Committee of the Regions (3), 

(,' 

Acting in accordance with the procedure laid down in Article 189c of the Treaty (4), 

(1) Whereas Council Directive 85/337/EEC of 27 June 198s on the assessment of the effects of 
certain public and private projects on the environment (5) aims at providing the competent 
authorities with relevant information to enable them to take a decision on a specific proiect in 
Eull knowledrre of the project's likely sipnificant impact on the environment; whereas the 
assessment procedure is a fundamental instrument of environmental policy as defined in Article 
130r of the Treaty and of the Fifth Community Programme of policy and action in relation to 
the environment and sustainable development; 

(2) Whereas, pursuant to Article 130r (2) of the Treaty, Community policy on the environment 
is based on the precautionary principle and on the principle that preventive action should be 
taken, that environmental damage should as a priority be rectified at source and that the polluter 
should pay; 

(3) Whereas the main principles of the assessment of environmental effects should be 
harmonized and whereas the Member States may lay down stricter rules to protect the 
environment; 

(4) Whereas experience acquired in environmental impact assessment, as recorded in the report 
on the implementation of Directive 85/337/EEC, adopted by the Commission on 2 April 1993, 
shows that it is necessary to introduce provisions designed to clarify, supplement and improve 
the rules on the assessment procedure, in order to ensure that the Directive is applied in an 
increasingly harmonized and efficient manner; 

(5) Whereas projects for which an assessment is required should be subject to a requirement for 
development consent; whereas the assessment should be carried out before such consent is 
granted; 
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Integrated Pollution Prevention and Control 

COUNCIL DIRECTIVE 96/61/EC of 24 September 1996 
concerning integrated pollution prevention and control 

THE COUNCIL OF THE EUROPEAN UNION, 
Having regard to the Treatv establishhp the European Community, and in particular Article 130s 
(I) thereof, 
Having regard to the proposal from the Commission (l), 
Having regard to the opinion of the Economic and Social Committee (2), 
Acting in accordance with the procedure laid down in Article 189c of the Treaty (31, 

in Article 130r of the Treaty, consist in particular of preventing, reducing and as far as possible 
eliminating pollution bv giving prioritv to intervention at source and ensuring prudent 
management of natural resources, in compliance with the ‘polluter pays’ principle and the 
principle of pollution prevention; 

approved by the Council and the Representatives of the Governments of the Member States, 
meeting within the Council, in the resolution of 1 February 1993 on a Community programme of 
policy and action in relation to the environment and sustainable development (4), accords prioritv 
to integrated pollution control as an important part of the m0\7e towards a more sustainable balance 
between human activi and socio-economic development, on the one hand, and the resources and 
regen nature, on the other; 

3. Whereas the implementation of an integrated approach to reduce pollution requires action 
at Community level in order to modify and supplement existing Community legislation concerning 
the prevention and control of pollution from industrial plants; 

4. Whereas Council Directive 84/360/EEC of 28 June 1984 on the combating of air pollution 
from industrial plqnts (5) introduced a general framework requiring authorization prior to any 

1 ._ Whereas the objectives and principles of the Community‘s environment policy, as set out 

i ‘  

2. Whereas the Fifth Environmental Action Programme, the broad outline of which was 

trial installations which may caus 
EC of 4 May 1976 on pollution c 

dangerous substances discharged into the aquatic environment of the Community (6) introduced an 
authorization requirement for the discharge of those substances;.. ..................... ..)... .......... 

..................... 
14. Whereas full coordination of the authorization procedure and conditions between 

competent authorities will make it possible to achieve the highest practicable level of protection 
for the environment as a whole; ................................ ........... 

I ..................... 
17. Whereas emission limit values, parameters or equivalent te 

based on the best available techniaues, without prescribing the use of 
technology and taking into consideration the technical characteristics of the installation concerned, 
its geographical location and local environmental conditions; ................................... 
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Definitions. 
For the purposes of this Directive: 

11. 'best available techniques' shall mean the most effective ahd advanced stage 
in the de<elopment of activities and their methods of operation which indicate the 
practical suitability of particular techniques for providing in principle the basis for 
emission limit values designed to prevent and, where that is ?hot practicable, generally to 
reduce emissions and the impact on the environment as a whole: 

- 

- 'techniques' shall include both the technology used and the way in which the 
installation is designed, built, maintained, operated and decommissioned, 
- 'available' techniques shall mean those developed on a scale which allows 

implementation in the relevant industria1 sector, under economically and technically 
viable conditions, taking into consideration the costs and advantages, whether or not the 
techniques are used or produced inside the Member- State in question, as long as they 
are reasonably accessible to the operator, 
- 'best' shall mean most effective in achieving a high general level of protection of 

the environment as a whole. In determining the best available techniques, special 
consideration should be given to th'e items listed in Annex IV; 

Article 7 Integrated approach to issuing permits 
Member States shall take the measures necessary to ensure that the conditions of,  and 

procedure for the grant of, the permit are fully coordinated where more than one competent 
authority is involved, in order to guarantee an effective integrated approach by all authorities 
competent €or this procedure. 

Article 8 Decisions 

ir - ' "< 

Without prejudice to other requirements laid do ational or C o M ~ n i t y  legislat;ion, the 
competent authority shall grant a permit containing conditions guaranteeing. that the installation 

permit. ) 

( -_ 
complies with the requirements of this Directive or, if it does not, shall refuse to grant the 

All permits granted and modified permits mus't include details of the arrangements made for 
air, water and land protection as referred to in this Directive. 1 . . ,  

.................... 

Article 11 Developments in best available techniques 

developments in best available techniques. 
Member States shall ensure that the competent authoritv follows or is informed of 

******************** 

. .  

. .  
I . .  . 
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1 
' 

ENVIRONMENTAL PROTECTION AGENCY ACT, 1992 

Environmental protection, environmental pollution and environmental medium. 
4,-( 1) In this Act "environmental protection" includes- 

( a ) the prevention, limitation, elimination, abatement or reduction of environmental 
pollution, and 
( b ) the preservation of the quality of the environment .................... 

Best available technology not entailing excessive costs. 
5,-( 1) Subject to subsection (3), a reference in this Act to the use of the best available technology 
not entailing excessive costs to prevent or eliminate, or where that is not practicable, to limit, abate 
or reduce an emission from an activity, shall be construed as rneaninp the provision and proper 
maintenance, use, operation and supervision of facilities which, having regard to all the 
circumstances, are the most suitable for the purposes. 
(2) For the purposes of subsection (I), regard shall be had to- ( 

( a ) in the case of an activity other than an established activity- 
(i) the current state of technical knowledpe, 
(ii) the requirements of environmental protection, and 
(iii) the application of measures for these purposes, which do not entail excessive costs, 
having regard to the risk of significant environmental pollution which, in the opinion of the 
Agency, or any other licensing authority in relation to section 111, exists; 

(i) the nature, extent and effect of the emission concerned, 
(ii) the nature and age of the existing facilities connected with the activity and the period 
during which the facilities are likelv to be used or to continue in operation, and 
(iii) the costs which would be incurred in improving or replacing the facilities referred to in 
subparagraph (ii) in relation to the economic situation of activities of the class concerned. ..... 

( b ) in any other case, in addition to the matters specified in paragraph (a)- 

*.**.** t..*.*.*.W.*.**t****** 

(< 76.- Codes of practice. 
(1) The Agency may- 

( a ) prepare and publish codes of practice, or 
( b ) approve of a code of practice or any part of a code of practice drawn up by any other body, 

for the purpose of providing practical guidance with respect to compliance with any enactment or 
otherwise for the purposes of environmental protection. ................................... 
.............. #.tt~.tt..t....tl 

87.- Regulations regarding licences. 
(( 3 ) ( a ) A person who in relation to an application for a licence, or to a review of a licence or 
revised licence, under this Part, makes a statement in writing which to his knowledge is false or 
misleading in a material respect, shall be guilty of an offence. 
( b ) Where a person is convicted of an offence under this subsection, any licence or revised licence 
granted to that person, or to some other person on whose behalf the convicted person was authorised 
to act, consequent on the application or review in relation to which the information was furnished, 
shall stand revoked from the date of the conviction. 

( 

I 

* r  1 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:20:34



S.I. No. 85/1994: 

ENVIRONMENTAL PROTECTION AGENCY (LICENSING) 
REGULATIONS, 1994. , 

Procedure at oral hearings. 
35. (1) A person appointed to conduct an oral hearing shall have discretion as to the conduct of 
the hearing and in particular shall- 

( a ) conduct the hearing without undue forma&, 
( b ) permit any party to the obiection, the planning authority in whose functional area 
the activitv to which the licence application or review relates, is or will be situate, or 
such employee of the Agency as the Agency may decide, to appear in person or to be 
represented by another person, 
( c ) decide the order of appearance of persons to be heard. 

(2) Where the Agency has given notice in accordance with article 39 (2) of its intention to 
take into account matters other than those raised by the parties to the objection, the parties shall 
be permitted, if present, to make submissions in relation to the said matters to the person 
conducting the oral hearing. 

(3) A person appointed by the Agency to conduct an oral hearing shall be appoihed in 
writing by the Agency to be an authorised person for the purposes of section 13 of the Act, 

Power to require attendance at oral hearings. 
36 (1) Subject to sub-article (2), the person appointed to conduct an oral hearing may, bv giving 
- notice in that behalf in writing to any partv to the obiection, such emplovee of the Agency as 
the Agency may decide or the planning authoritv in whose firnctional area the activity is or will 
be situate, require that party, employee or authority to attend at such time and place as is 
specified in the notice and to produce any documents, particulars, or other information in his or 
its possession, custody or control. 

********e****************** 
I 

(3) A person to whom a notice under sub-article (1) has been given shall not refuse or 
wilfully neglect to attend in accordance with the notice or &ll not wilfully alter, suppress, 
conceal or destroy any documents, particulars or other information to which the notice relates 
or having so attended, shall not refuse or wilfullv fail to Produce any documents, Particulars or 
other information to which the notice relates. 

authority, sanitary authority or planning authority concerned to provide any informatio_n which 
that person reasonably requires for the purpose of the hearing, and it shall be the duty of the 
officer concerned to comply with the requirement. 

(4) A person appointed to conduct an oral hearing mav require an officer of a local 
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Public Participation and Access to Justice 

(Arhus Convention) 
8 ,  

Directive 2003/35/EC of the European Parliament 
and of the Council of 26 May 2003 

providing for public participation in respect of the drawing up of certain plans and programmes 
relating to the environment and amending with regard to public participation and access to justice 
Council Directives 85/337/EEC and 96/6l/EC 

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION, 

Having regard to the Treaty establishing the European Community, and in particular Article 
175 thereof, 

Having regard to the proposal from the Commission( l), 

Having regard to the opinion of the European Economic and Social Committee(2), 

Having regard to the opinion of the Comniittee of the Regions(3), 

Acting in accordance with the procedure laid down in Article 251 of the Treaty(4), in the light of 
the joint text approved by the Conciliation Committee on 15 J'anuary 2003, 

Whereas: 

(1) Community legislation in the field of the environment aims to contribute to preserving, 
protecting and improving the qual& of the environment and protecting human health. 

(2) Community environmental legislation includes provisions for public authorities and other 
bodies to take decisions which may have a significant effect on the environment as well as on 
personal health and well-being. 

(3) Effective public participation in the taking of decisions enables the public to express, and the 
decision-maker to take account of, opinions and concerns which may be relevant to those 
decisions, thereby increasing the accountability and transparency of the decision-making process 
and contributing to public awareness of environmental issues and support for the decisions triken. 

(4 g participation by asso 
non-governmen ations promoting env 
fostered, including inter alia bv promoting. environmental education of the public. 

(5) On 25 June 1998 the Community signed the UNLECE Convention on Acce 
Public Participation in Decision-Making and Access to 'Justice in Environmental Matters (the 
Arhus Convention), Community law should be properlv aligned'with that Convention with a 0 

view to its ratification bv the Community. 

(6) Among the objectives of the k h u s  Convention is the desire to guarantee rights 'of public 
participation in decision-making in environmental matters in order to contribute to the protection 
of the right to live in an environment which is adequate for personal health and well-being, 
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. . . . . . . .  .. . . . . . . . . . . . .  . . . . .  . '  . ,~ ;':, , 8 
.:. , .  

. . . . .  . . .  .. A,,. . . . .  . _ -  -. , . .  

Article 3 Amendment of Directive 85/337/EEC 

Directive 85/337/EEC is hereby amended as follows: 
. . .  . .  ,. , 

I .. , '. . .  
I .  . . . . . .  

. .  . , :  .. ,. " .  
Member States shall ensure that, in accordance: with the relevant national legal system, ~ . . .  . . .  . d 5' 

. . . . . . . .  ................ . . . . .  . . . . . . . . .  ........ . . . . .  , . .  . .  -: ,, . . ' .  members 1 1 .  - . - . >  of the:public " ,,.,,,, 

(a) having a sufficient interest, or alternatively, . . I  . . . . . . .  . . . . . . .  ... 

. .  

. .  ' _ .  ' I , , . .  . .  . . . . . .  , . . . . .  
! . .  

. . . . . . . . . .  -. ; ' j  . , I .  . ' . J .  
I .  . . . . . . . . . . . .  

@)&aintainidg the.irh$airment of a right, where administmtive procedural-law of a Member ' .  . $  ., 

. . .  . . . .  . . . . . . . . . . . .  . . .  . . . . . . . . . .  
. I  , ' ,  . . . . . . .  

. _ .  
. . . . . . . .  , .,  e. Stateirequires .this as .a precondition,,, ; . , , _  . . 

have access to a review procedure before a court of law or mother independent and impartial . . . . . .  

body established by law to challenge the substantive .or procedural legality of decisions, acts or 
omissions subject to the public participation provisions of this Dkective. . 

Member States shall determine at what stage the decisions, iicts or omissions may be 
challenged. 

What constitutes a sufficient interest and impairment of a. right 'shall. be. determined by the. 
Member States, consistently with the objective of giving the public concerned wide access to 
justice. To this end, the interest of any non-governmental organisation meeting the 
requirements referred to'& Article l(2), shail be deemed' suffi . . . . . . . .  fiepurposkof . . :  . " 

subparagraph'(a) of this Article. Such organisations shall also 

The provisions of this Article shall not ex 
procedure before an administrative authority and shall not affect 
of administrative review procedures prior to.recourse. to judicial review procedures, where: such ' . 

. . . . .  . . . .  . . .  . . . . . .  
, . . : . . ,  . : 

,.' .,. ., .. 
. . . . . .  . . .  . . .  . . . . .  . .  , '<\. . ' .  I .I , ' :  -, .-  , .  

. .  , .  , 
. .  . .  . .  . .  , . . ,  

. . . . . . . . .  . . .  , I >  I .  . .  ., , . , . . ,  : ; .  

. . .  . . . . . . . .  . . . . . .  . .  . . . . . . . .  . ,  . .  ! 
. .  . .  . . , .  . _ :  . ' _  ' I  . .  . .  , .  

.. : .  . . 

, , 

. , , ,  , .  

. . 1. :. , 

. . . .  . . . . .  . , ,  . , , , .  , ' .  . ' " .  . , . . - .  ! . -  
. .  . ,  

~ , ( .  . , , , . , .  ,. . - .  : ,.,:. s i  

ed to,have Cght;S capable ' ' 

of being h p k e a  for &e p&p&e'of subparag 6 f ~ ~ . A ~ ~ l & ' ~ :  . . . . .  , ; ' .  . . .  , : , ' , , : , ; {  : .  . .  
. . . . . . . . .  :. ; 

.... . . . . . . . .  . . . . .  . ,  . a requiremenf exists udder national'law. :. 8 .  :. : 

. . . .  . . . . . . . .  . .  , I  , _  . . . . . . . .  ; .. , . . . I  ,; . ' , s . ,  . .  . ,  .I . _  . 

. . . . .  . .  . . .  . . . .  . .  
Any such procedure shall be fair, equitable; 't'ig1e1.y and not prohibitively expensive:. 

................ . . . . . . . . . . . . .  . . i  ~ : . ~ . .  
* . . .  . .  . .  - .  

Member States shall bring into force the laws, regulations and administrative pravisions I 

necessaw to comply with this Directive by 25 June 2005 at the latest. They shall forthwith 
inform the Commission thereof. 

When Member States adopt these measures, they shall contain a reference to this Directive or 
shall be accompanied by such a reference on th 
methods of making such reference shall be laid 

. I  
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5. International Gas Union Report - various excerpts 
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APPENDlX I : Members of the Committee 

Chairman: Colin Lyle, Gas Market Insights Ltd, UK 
Vice Chairman: Vladimir Yakushev, VNHGAZ, OAO Gazprom, RUSSIA 
Secretary: Adam Hinds, Centrica, UK 

Members: 
( 

Anatoliy Andriyevskyy, NaftoGaz, UKRAINE 
Arata Nakamura, Japan National Oil Company, JAPAN 
Barry Jones, Australian Petroteum, AUSTRALIA 
Branislav Tornouic, NIS-Naff agas, YUGOSLAVIA 
Boris Vrbanac, INA - Petrakesum lndustry of Croatia, CROATIA 
Djaourd Bencherif, Sonatrach, ALGERIA 
Dominique Copin, Total, FRANCE 
Eduarda Abriata, Repsol, ARGENTINA 
Eike Benke, Ruhrgas, GERMANY 
Esmaeel Bakhtyar, NIGC, IRAN 
Francois Labaune, Gaz de France, FWNCE 
Homayoon Saremi, NtGC, ERAN 
Ivan Pagac, Moravske Naftovedoly a s ,  CZECH REPUBLIC 
lvica Brkic, NIS-Naftagas, YUGOSLAVIA 
Jeong-Hwan Lee, Korea Gas Corporation, KOREA 
Jozef Levoca, Nafta a.s., SLOVAK REPUBLIC 
Jozef Pagac, Nafta as., SLOVAK REPUBLIC 
Joon Kim, ChevronTexaco, USA 
Hwan Park, Korea Gas Union, KOREA 
Leonid Serednytsky NaftoGaz, UKRAINE 
Leopold Brauer, OMV Aktiengesellschaft, AUSTRIA 
Lucian Stancu, Romgaz, ROMANIA 
Mahdjouba Belaifa, Sonatrach, ALGERIA 
Mansoor Motlagh, NIGC, IRAN ) 
Marie-Francoise Chabrefie, CEDfGAT, FRANCE 
Mark Howard, BP, UK 
Mike McAllistair, ChevronTexaco, UK 
Mirko Lukic, INA Petroleum Industry of Croatia, CROATIA 
Miro Durekovic, INA Petroleum Industry of Croatia, CROATIA 
Mohamed Dasri, Petronas, MALAYSfA 
Munhie Hwang, SK-Enron, KOREA 
Nahum Schneidermann, ChevronTexaco, USA 
Naushiev Tanbai, Kaztransgas-, KAZAKHSTAN 
Peter Reichetseder, E.ON Ruhrgas,;GERMANY - 
Rebecca Hyde, Centrica, UK 
Ricardo Morck, Repsol YPF, ARGENTINA 
Scott Wieslaw, The Oil and Gas Institute, POLAND . . 
Shrnichi Suzuki, Japan Oil, Ges and Metals National Corporation, JAPAN 
Stanislaw Rychlicki, University of Mining and Metalfurgy, POLAND 
Taizo Uchimura, Japan National Oil Corporation, JAPAN 
Torsten Hole, Stafoil, NORWAY 
Yves Taurnie,,Total, FRANCE 
Zul Nurani, ExxonMobil, MALAYSIA 
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1 

Produced qas and Fondensate from all wells are conveyed using the dual parallel 12-inch 
flowlines Canyon Express Gas Ga'fFiering Pipeline System, back to I_ themro.cessing,platform, 
located in Main Pass Biock 261 and known as Canyon Stat ibxanyon Station is a fixed-leg platform 
installed in 300 feet of water. Commissioned on September 19, 2002 when the well MC 305 Nq 
szrted producing, it is designed to treat, process and handle u p m O 0  Million cf/d of natural gas. 
Williams Field Services operates the Canyon Station platform-" I 

I 

7 
- 

Gas Composition and Fluid Data 

Dry gas. No HzS and very limited amounts of COz and inert gases. 
Primary produced fluid: gas 
Gas gravity: 0.56 
Condensate yield: 1 - 3 bbl/MMcf 
Calorific value: 1020 Btu/MMscf 

I 

Major Development Milestones and Facilities Design 

Developed with four wells (2-3 producing intervals per well), the Aconcagua field started 
producing in September 2002, s_etting a new world record in deep-water prodgction (7,IQq. This 
record was then beaten by Camden Hills (7,209 ft) which began to produce a few weeks later. 

As no single field contained sufficient reserves to economically justify development costs - their 1 total gas reserves were estimated at less than 1 trillion cubic feet of gas -, Aconcagua, Camden Hills 
and King's Peak, were pooled altogether into a multifield deep-water development named Canyon 
Express, sharing infrastructure to improve the economics of such marginal development, while 
involving three different operating companies and different field co-owners. The gas accumulations 
are located in Mississippi Canyon (Blocks 217,305, and 348) and Desoto Canyon (Block 133), the 
most distant well location being 57 miles far from the platform. - 

Intelligent completion technology was used in eight of the nine production wells in all three 1 fields to optimize the subsea I_LI41_ development --II of this marginal reserve base, along with pipeline, platform 
and s u i s y s t e m w r g i e s  and to maximize production capability and reservoir management 
efficiency. This technology enables gas production from multiple zones to be commingled, and the 
well to be reconfigured to shut-off water production without the requirement for well intervention. 
Because these reservoirs water-out very quickly, once water production begins, this ability to drain the 
multiple gas sands was key to the completion design which also eventually came to include stacked 
frac-pack sand control, pressure-operated fluid-loss and well-control devices. 

It also allows operators to obtain real-time or near-real-time reservoir data, and then reconfigure 
the wellbore production-injection architecture to adapt to the information obtained. Data from the 
downhole pressure and temperature gauges help maximize field potential. The data, processed on 
surface, are integrated into reservoir models to obtain a better understanding of field depletion, water 
encroachment, and reservoir extent. 

A short jumper that allows for pigging connects the western and eastern flowlines at the 
termination point in the Camden Hills field. The surface control on Canyon Station employs a common 
master control station (MCS) for sending and receiving data and emergency shutdown (ESD) signals - 1 from the subsea control modules. 
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generally conditioned at cold separator conditions of -12 Deg.C and 74 bars. 

point of -2 l3eg.C at 63.8 bar, but no hydrocarbon dew point. 
The delivery contract for Groningen gas specified a minimum delivery pressure, a water dew 

Groningen gas reserves 

Original gas in-place in the Slochteren sandstone is 2,840 billion normal cubic meter sales 
volumes (appr. 100 Tc . The expected remaining reserves of the Groningen Field as of 1 .I .2006 are 
approximate 176--f2. y 45mrd Nm3 sales volumes, whilst some 20% of these reserves remain to be 
developed through the finalisation of the current Groningen Long Term investment programme 
(expected in 2009). 

Field development and facilities 

The Groningen gas field started producing in I=. Initial development was limited to the 
Southern part of the accumulation, where the complete reservoir was not underlain by an aquifer. 

On the basis of favourable reservoir properties (high permeability and good reservoir 
connectivity), it was decided to drain the reservoir by wells grouped together in clusters, thus 
economizing on surface facilities. Production wells were drilled from one cluster, feeding into a gas- 
treatment plant that is situated next to the well-location. The first 14 clusters were set up in the 

’structurally high southern part of the field, with each cluster consisting of 8 wells at an initial (total) 
capacity of appr. 14 million m3/d. The gathering system consisted of a looped pipeline with three 
sales manifolds. 

Due to rapid market growth and increased off-take from the Southern part of the Field, 
pressure differences across the field were experienced. At the end of 1969, reservoir simulation 
studies demonstrated that a restricted off-take from the Southern p a r t m e  field would result in 
considerably lower average wellhead pressures, when compared with development of the entire field 
(i.e. Central and Northern area). In order to meet capacity requirements, a considerable amount of 
new wells were drilted in the Central and Northern parts of the field - with the installation of 
corresponding new cluster treatment facilities. Each cluster had an initial capacity of about 24 million 
m3/d (through I 1  wells), whilst a newly constructed gathering centre was connected with a pipeline to 
the Southern loop. 

The Groningen field is currently produced through some 3OO-wells at 29 cluster locations (14 
standard size clusters and 15 king size clusters). Some 30 observation wells are a?so drilled o G t h e  
peripheral part of the field. 

The total nominal (name plate) gas processing capacity of the surface facilities is some= 
millions m3/d (0 Deg. and 1.01325 bar), although many clusters are now capacity constrained due to 

?educed well deliverabilities. With an average of around 10 -12 wells, each cluster produces through 
a common manifold into five low temperature separation units, in which the gas is cooled down to -12 
Deg. C (at 74 bar) to meet the required specifications. Cooling is achieved by a Joule Thomson (JT) 
valve and a gadgas exchanger. This low temperature is obtained principally by expansion of the gas. 

Extending the field’s operating life 

&- fl Condensate and water are eliminated to prevent build-up of liquid slugs in the delivery pipelines. 

Up to the end of the 198O’s, the initial reservoir pressure of 350 bar had been sufficient to 
meet the required flow at the minimum manifold pressure that was F m  to operate the low 
temperature separation plants effectively (about 25 bar higher than the gas delivery pressure). 

However, the reservoir pressure soon started to decline some 3 bar. per year, thereby 
reducing the required production capacity, which urged NAM to develop a framework plan to meet the 
demand for Groningen gas in the decades to come. 
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1.1.5 NUGGETS FIELD (UNITED KINGDOM) 

Nuggets is a cluster of small hydrocarbon finds located in the Alwyn area, in the UK sector of 
the North Sea, 160 km east of the Shetlands Islands and 400 kilometres north-east of Aberdeen. It 
consists of four cas-bearing accumulations stretchFg o v e ~ T 9 ~ 3 - K ! ~ ? J 2 % ~ - ? $ 1 8 ~ ,  
3/24a, 3/24c and 3/25a) of UK Quadrant 3, approximately 40 to 70 km south of Alwyn, 

working interest, under licenses number P.239, P.118, P.491 and P.090. In 1994, Total and Elf had 
purchased ShelVExxon's (block 3/19a) and Mobil's (block 3/19b) respective stakes in Nuggets. 

The Nuggets field distinct gas discoveries were made in 1973 (Nuggets NI), 1974 (Nuggets 

- 
Total Exploration & Production UK plc operates Nuggets NI ,  N2, N3 and N4 with a 100% 

N4), 1989 (Nuggets N2) and 1991 (Nuggets N3). These accumulations lie in an Eocene production 
horizon. 

In 1973, Total drilled exploration well 3/19a-IB in 123m of water, to a depth of 2,46t8-p. The 
well tested gas at an initial rate of 12.4 MMscfd. A second well (3/20a-1) drilled in 1989, tested up to 
23.4 MMscfd gas at 2,180 m. These two wells discoveredand delineated the Nuggets N I  (North 
Nuggets) accumulation. 

-- 

In 1974, the Nuggets N4 accumulation was discovered by Total-operated wildcat 3/25a-2 
which tested 14.9 MMscfd of gas. A subsequent well (3/24a-3), drilled to the east in 1990 also 
encountered gas and proved the extension of Nuggets N4 (South Nuggets) into the & block. 

In 1989, Shell drilled exploration well 3/19b-2 in 109 m of water, and predominantlyfound gas 
with some% this 4,100 m well (drilled to deeper J u r a s i j e c t i v e s ) .  This Eocene accumulation 
discovered became'the Nuggets N2 (West Nuggets) accumulation. 

the Eocene. This discovery was called Nuggets N3 (Southwest Nuggets). 
In 1991, Total drilled 3/19a-4 to the west of Shell's find and tested gas at 25.5 MMscfd from 

Gas composition at Nuggets: 

- C,: Approximately 98% 
- H2S: no evidence 
- Cop: 0.15% 

The Nuggets reservoirs contain relatively dry gas having a calorific value of 37.6MJlm3, with a 
low proportion of condensate and water. 

I 
Production 

The Nuggets system is designed to produce up to 6 MMscmld (220 MMscf/d) of gas (peak) 
with around 150 bblsiday of associated condensate and u p ~ O ~ ~ l s ~ y T f f T E E .  - 

The field has now been on production for 4 years with current production of around 5.3 
MMscm/d (1 90 MMscf/d) with around 140 bbl/day of condensate. 

Field development and production facilities 

The completion of the debottlenecking of the gas processing plant and the subsequent 
increase in treatment capacity at the Alwyn North platform in 1999, enabled the development of the 
Nuggets gas-bearing accumulations. . - ?  CQT 

In July 2000, the UK authorities gave consent for the development plan for, the Nuggets N I  
gas a c c u m u l a m e s s  than a year later, in March 2001, development plans for Nuggets N2 and N3 
natural gas fields, received approval. The remaining structure, Nuggets N4 was given development 
approval in April 2003. As Nuggets fields received development approval after I 5  March 1993, they 
are therefore exempt from Petroleum Revenue Tax (PRT). 

- 
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1.1.6 SHTOKMANOVSKOYE (RUSSIAN FEDERATION) 

The Shtokmanovskoye gas condensate field was discovered in 1%. It lies on the shelf of the 
Barents Sea, 290 km west of Novaya Zempjy_a Island and 650 km northeast of the town of Murmansk, 
at water deptKof 305 to 330 m. Extending over 45 km in l e n g t h d  35 km in width, the field is 
located in ver harsh -1, as well as fragile environmental, conditions, with temperature ranging 
from -= -Fpy----4 in winter to + 25 C in summer. Rough sea-bed conclitions are compounded by drifting ice 
and waves height can r e x 1 7 . 5  m. 

c - 
Rosshelf initially controlled the licence for the Shtokman field. In 1995, a consortium comprising 

Total (France), Conoco (USA), Hydro (Norway) and Forturn (Finland) was formed to develop the 
accumulation with 50% of the equity. The other 50% plus one share was held by Rosshelf. 

In 2000, the Russian government approved a Production Sharing Agreement (PSA) for the 
field, designed to establish a long-term legal framework for foreign investment in the natural resources 
sector. In 2002, the 1995 framework agreement expired and the licence for Shtokman was transferred 
to Sevmorneftegaz, a Gazprom and Rosneft joint venture. At the end of 2004, Gazprom acquired 
Rosneft’s 50% stake in Sevmorneftegaz as well as Rosneft‘s 26% stake in the Rosshelf company, 
accordingly securing total control over the offshore fields in the Barents Sea. 

Reservoir properties 

At the present time commercial gas reserves have been found in the Jurassic deposits and gas. 
accumulations have been revealed in five horizons. 

- 
- Temperature: + 40 C 

Initial formation pr$ssure: 200-240 atm 

Natural gas reserves 

According to the Russian classification of reserves approved by the State Committee on 
Resources (SCR) in 1996, initial gas and condensate in place reserves (C1 and C2) are estimated at 
3.2 trillion cubic meters and 30 million tons respectively. _- The share of recoverable iondensate 

%serves amounts to around 80%. 

Planned development of the field 

More than ten development plans have been studied for the Shtokman field which will be 
Russia’s first as-condensate offshore deposit to be produced in Arctic environment. This deposit will 
m a y  step, optimizing operating conditions, using improved offshore field 
development technology, with the aim to take the opportunity for potential gas sales “niche”. 

Until now Russia’s gas industry had no significant experience in field construction under such 
conditions. A number of climatic and technological challenges were encountered when designing the 
Shtokman field development, including: 

- wa ter-de p t h , 
-8stance f z m  the shore. Distance between the field and the shore is over 500 km and is considered 
aSan addi-e to the field development. 
- pipeline transportation security, 
- possibility of using large diameter holes. 

From economical and technological standpoints, the base-case field development assumes that 
it would be necessary to drill a total number of 56 to 156 production and observation wells, grouped in 
six clusters, to produce the field. 
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Total number of wells 

Production wells 

! Stand-by wells 1 9  ! 

156 

144 

Test wells 

Table I. Number of wells necessary for the Shfokman field developmenf (base case) 

As it is illustrated below, in this scenario, three platforms are expected to be used to develop 
the field. Although there is no single opinion with regard to the type of platform (SPAR or TLP), 
specialists tend to favour the TLP platform. 

Fig I. A general layout of the offshore producfion facilifies of the Shtoiman field 

The use of unclda.,v~r-cfucing comp&es is one of the innovative solutions, which impact on 
the e x i w b a s e F t i o n  of the field-ment. Thb s o l u t i ~ T l X l o w  the platforms not to be 
brought into operation at the first stage with the subsequent possibility of quicker launch of the project 
with no reduction in planned production. 

Pipeline transportation security over a distance more than 500 kilometers may be provided by a 
200 atm working pressure, 30,2 mm ay'ge wall th=s-tance gas pipeline. Throughput 
E Z o f  a single line is 22.4 billion c u b i c x p e r  ~ =---- annum, which was of a i f in  Stermining the 
base option of field develoKent. Special attention in the project realization will be paid to an 

--.-.--Ipc-* - 

automated conJrol system for pro_duction- and trantqqckon complex and also to an operating 
'parameter control system. 

In case of using large diameter holes additional work will be done to make the wells stable 
under arctic conditions and to protect against external action. 

Two options_faLcnnd ensate trazortation are under consideration. Produced condensate 
would be either exported to the onshore terminal by condensate p i F h K o r  pumped into a tanker 
directly on the field. 
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The proved mastery to explore deepwater prospects encouraged others country to explore in 
off shore. Several fields were discovered in the latest 90's and planned to produce these next years. 
Krishna / Godavari in India ( Mid 2008),) Snovit in Norway ( 2006), Ormen lange ( 2007)., Gorgon ( - -- - - 
201 0). 

One of the most challenging projects by its difficulfies to realize (water depth) is Malampaya 
deepwater gas field project. 

Extracting natural gas deposits In  water depths of 8 2 0 - 8 5 3 e m  and transporting this to its 
market over 300 kilom&rs away posed one of the greatest challenges in deep water developments 
in the w o x d  requirexthe use of the latest in gas technology and skills. The Malampaya field is 
located 50 kilometers northwest of the Philippines. Discovered in 1992, it is estimated that over3 
trillion cubic feet (Tcf) of gas and 120 million barrels of condensate will be recovered from this 
resource. The depth of the reservoir is 2,200 meters below the sea6eg (a total of 3,000 meters from 
the sea-level). The principal technical m e n g e  is to ensure continuous delivery of sales specification 
gas throughout the production chain whilst containina costs and maintainina strinaent Health, Safetv 

Y Y . ___.I 

and Environment standards. 

Development Concept 

Subsea Facilities 

The subsea facilities (water 
depth: 820 - 850 m) are responsible 
for controlling the flow from the wells 
and gathering the gas and liquids. 
Five Christmas trees are installed 
atop each well which is connected to 
a subsea manifold. From the 
manifold, the well fluids are 
transported to a platform in shallow 
water (ca. 40 rn) via two 30 km 
flowlines. 

Production platform 

The production platform located 30 kilometers away from-the subsea 
system separates the aas. wate_r_and condensate. The condensate is 
'temporarily stored at the cells of the platform base called the concrete gravity 
structure (CGSLThe wet gas is dried and transported through the 504- 
kilometer pipeline. 

Concrete gravity structure (CGS) 

The CGS wa built in Subic B y and towed to its offshore location in 
June 2000. The top portion of the platform, the topsides, was built in Singapore 
and was towed to Palawan where it executed a world record in engineering 
with the float-over installation method. 
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suspected sand production, and water influx, the intelligent completions have proven themselves 
usefull in the management of these assets('0). 

Multi phase pipelines 

During the past thirty years multiphase flow technology has become increasingly important for 
the economic transportation of well streams from reservoir to process. In particular, production 

existing infrastructures, imposes hi h demands on the multiphase science a n d m f i m e q u i r e d  to 
, offshore, where the trend is to develop numerous small fields by transporting untreated fluids via 

,- --.11_.21 I_-- - - - ~ -  ensure economic and safe operation % r- 
A number of d e s i g n m t i o n a l  difficulties are associated with multiphase flow. .-- 

a 

s 

8 

The prediction of pressure drop-flow rate behaviour is difficult. 
The prediction of &e sizes:or even'existence, of liquid sluqs is even more difficult. 
Plugging due to hydrates may occur, and adequcate methods for evaluating transient 
effects are non-existent("). 
Their design has been-hampered by uncertainties in two-phase pressure drop relations, 
in flow regime determination, and in liquid slug length prediction. 
Thisuncertainty makes difficult the choice of pipe size and the design of downstream 
separ- 

-- __c__ -- 

-_1_1__ 

I- - 
Multiphase pipelines offer the potential for substantial cost savings in the offshore transport of 

hydrocarbons. Two characteristics of the offshore knvironment make multiphase pipelines potentially 
attractive. 

First, pipe laying is expensive. If both liquid and vapor must be transported offshore, their 
simultaneous transport in a single pipe will save the cost of laying separate liquid and vapor- 
lines. 

'I - 
Second, offshore processing facilities are exceedingly expensive. Both the facilities 
themselves and the platform to support the facilities are very high cost items. If offshore 
vapor-liquid separation can be avoided, considerable facility and platform cost savings may 
be realized. The avoidance of vapor-liquid separation offshore implies multiphase pipelines to 
shore. 

The gorgon Offshore " Australia" Infrastructure gives a good example of significant gas field 

-------I.c-- -̂-- 

c_ 

using multiphase pipelines : To achieve a competitive "cost of supply" (COS) the Gorgon gas field will 
be an all sub sea development with a 70 km pipeline tied back to an LNG plant sited onshore, the 

Iq -_ I I  development of the field is planned for=, 

Figure 1: South Pars Gathering System Figure 2: Gorgon Gathering System 

But the best examde for the multiphase transport of gas is South Pars Giant Gas field "Iran" 
the volumes in place are 280 TCF, South Pars is the largest project in the world to date using multi- 
phase transport over su6h a distance: the transport scheme involves two 32-inch pipelines stretching 
over 105 kilometeE from the field to the onshore facilities(1onguest in the world to date) '? In the 
next future Snohvit field "Norwegian Field" situated in Barents Sea is planned to produce from 20 
wells and t h e s t r e a m  will be transported to land through a 145-kilometre pipeline " a new record". - -I -e 
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- The Snohvit project, in the Barents Sea, Norway will also involve CO2 sequestration. 

Increasingly CO2 sequestration is becoming the norm, particularly for acid gas reservoirs. But 
the industry. particularly upstream, has also the issue of methane emissions to tackle, as methane 
itself is a GHG. Furthermore, the practice of gas flaring has come under increased scrutiny in recent 
years. 

Flaring & venting t z -  
Avoiding unnecessary loss of gas is important not just from environmental reasons but also as 

a matter of simple economics. System designs and maintenance procedures in all parts of the 
business have aimed to reduce the need for venting of natural gas, but in certain cases, emergency 
safety considerations mean that the best solution may be to vent natural gas to the atmosphere. A 
more specific issue for exploration and production activities is gas flaring. 

Gas flaring occurs for safety reasons routinely in certain drilling or pre-commissioning 
hydrocarbon production operations. In many of the gas fields in our examples there is littlecor no 
flaring 

- 
- 

South Morecambe flaring has been dramatically reduced since startup. 

The environmentally sensitive area around Loma La Lata requires constant monitoring and 
preventative measures; Gas flaring is prohibited. 

Gas flaring is used to dispose of waste and non-commercial gases in a safe and reliable 
manner through combustion in an open flame. On the down side the method generates a greenhouse 
gas emissions, and is may, at least technically, be wasting gas resources. 

Significant flaring of natural gas in the upstream industry occurs primarily where infrastructure 
for the gas market has not been developed and the gas that is flared is primarily associated gas that I is released when crude oil is brought to the surface. 

Last year (2005) the World Bank launched a voluntary global standard to provide more 
incentives particularly in Africa and the Middle East, where most flaring and venting occurs 

The World Bank program focuses on ways to commercialise associated gas, including 
developing domestic markets and access to international markets, creating legal and fiscal regulations 
for associated gas, and capacity building for the pursuit of carbon credits under the Kyoto clean 
development mechanism for flaring and venting reduction projects. The aim is to significantly cut 
venting and flaring in partnership countries over the next 5-10 years. 

According to World Bank estimates, eight countries-Algeria, Angola, Indonesia, Iran, Mexico, 
Nigeria, Russia, and Venezuela- account for 60% of flaring and venting worldwide. Of these, Nigeria 
(16%), Russia (ll%), and Iran (10%) alone are responsible for more than a third of global flaring and 
venting. 

These gas flaring nations are exploring ways to deal with !he problem, and Nigeria has said 
that it plans to eliminate gas flaring altogether by 2008. 

Concluding remarks on Sustainable Development Upstream 

It is necessary that the industry continues to improve its performance by applying adequate 1 management systems, state-of-the-art technology and improving HSE performance. The exploration 
and production industry has learnt to deal effectively with environmental impact and to take remedial 
action if damage occurs. As the exploration and production of natural gas now enters its next phase 
of expansion the challenge will be to continuously aim to minimize the environmental impact so that I our earth's heritage is preserved at the same time as we husband its natural resources. 
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INTRODUCTION 

In its continued search for new production, the Oil and Gas Industry needs to develop 
hydrocarbon resources from increasingly challenging reservoirs in ever more demanding 
environments. For offshore developments, this means deeper water regions of continental shelf in 
places such as Gulf of Mexico and West Africa, as well as moving into ice infested waters such as 
around Sakhalin Island and eventually the Arctic. Flow assurance becomes a key issue in these cold 
environments, whether this is shallow water Arctic or the cold waters at 2000+m in Gulf of Mexico and 
West Africa. Many of these resources are becoming more complex a n m d i s p e r s e d ,  and may 
include high pressure/high temperature reservoir fluids. This report will describe some of the 
engineering challenges of these off-shore gas field developments, focusing on deep or ice prone 
waters. 

T l e l b a d r  D i m  knl 
The figure illustrates the evolution of offshore oil and gas developments and concepts deployed 

as water depth increases, using the Gulf of Mexico as an example. As depth increases be ond 500m, 
fixed structures are replaced by various floating concepts such as tysion leq platforms (63- 
m o m  and Semi-submersible_s and SE(somet imes called Deep Draft Caisson Vesselweyond. 
Outside of the Gulf of Mexico, where pipeline infrastructure to shore is less available, ship-shaped 
FPSOs (Floating Production, Storage and Offloading systems) are more common, for example in 
deepwater off West Africa. The next generation of developments in these regions will encounter 
water depths well in excess of 2000m, and in some cases involve tie-backs from subsea wells to 
floating production hubs of 1 0 m k m .  

oil developments; a comprehensive description of these common challenges will not be attempted 
here. In particular, the extensive engineering and scientific know-how developing around the 
behaviour, design and installation of floating production systems with their risers and umbilicals and 
associated moorings is equally important to deepwater oil and gas. This includes riser design and 
monitoring, and modeTng of dynamic effects such as vorGZKdiiiced vibration, with prediction of 
fatigue lifetime a key focus area. These are extensively covered in offshore oil and gas Industry 
reports and conferences. This report will focus only on development challenges that are of particular 
importance for either non-associated or associated gas. 

Offshore oil production systems can either export product via export pipelines or by direct 

Many of the challenges faced by deepwater offshore gas developments are shared by offshore 

transfer to oil carriers, usually via single point buoy moorings and flexible transfer lines. In contrast, 
offshore gas developments need an export riser, pipeline manifold and export pipeline - although 
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The figure illustrates the slow approach to liquid inven&ryegKbLijC in a recently restarted, 60 
km, 32" gas condensate ------ line. The true e q u i l i b r i u m s  water and hydrocarbon will clearly take'- 
many months to establish. As new gas is brought into the system the production of this liquid and its 
transport to the on-shore facilities (in this case) will present significant challenges, and needs careful 

' modeling to plan operations and design facility modifications. 

Tie-back of subsea developments into production hubs raises a further multi-phase flow issue 
associated with fiscal metering - where more accurate subsea multiphase flow meters are still 
required by the industry. 

Temperature predicfion 

While the need for accurate temperature predictions in order to support wax and hydrate 
studies is well,understood, there are particular issues with deepwater systems. In long risers, with 
sophisticated insulatiolFg. pressurised gas in an annulus, or many segments of foam with sea- 
water penetration), convection cells may be formed that significantly reduce the effectiveness of the 
insulation, resulting in colder than expected arrival temperatures. 

It should also be stressed that in these systems it is essential that simulations are developed 
with the most precise thermal descriptions of pipeline and riser coatings available. Experience shows 
that even an anti-corrosion coating of a few mm thickness can significantly alter heat transfer between 
riserfluids and the surrounding sea, and needs to be taken into account in order to provide a sound 
design basis for receiving equipment. 

Hydrate control 

The key flow assurance issue facing gas developments in deepwater environments, which will 
also be important for Arctic and onshore developments in cold regions, is the control of gas hydrate 
formation. 

Hydrocarbon Gas and liquid water can combine to form crystalline solids which resemble wet 
snow or ice. These solids are called Gas Hydrates, or more correctly Natural Gas Hydrates (NGH). 
They are formed by certain low molecular weight hydrocarbons such as methane combining with 
water under conditions of temperature and pressure commonly found in flow-lines carrying 
hydrocarbon fluids during normal oil and gas production. These compounds contain gas molecules 
trapped in a metastable "host" crystal lattice made up of water molecules forming a three-dimensional 
structure. Gases that form hydrates are light, non-polar, and generally have low solubility in water. 
They are usually C1 to C4 inclusive. Other gases found in oil field fluids such as CO2 and H2S will also 
form hydrates under favourable conditions. Conditions favouring hydrate formation are high pressures 
(typically >30 bar) and low temperatures ( t y m l y  <20CL - - 
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Hydrate plug removed from a flow-line 

The problems associated with gas hydrates in gas production and transportation were first 
reported by Hammerschmidt in 1934 where he states 'the presence of water vapour in natural gas has 
always been a source of trouble to the natural gas industry. Themovement of gas through thepipe 
tends to collect and compress the snow at low spots until the line may become entirely plug@'. As a 
Fesult o f s i s s u e s ,  technology has developed to predict and prevent hydrate formation in gas lines 
and wells. The technical solutions to prevent hydrate formation include methanol or monoethylene 
glycol solvents as thermodynamic inhibitors, triethylene glycol contactors to dehydrate gas, and 
pipeline insulation/heating to keep the system warm and hence outside the hydrate formation region 
(ie to the right of the red line shown in the graph below). 

Hydrate dissociation curve for a GOM fluid with pure 
water 

30 40 50 60 70 80 90 
Temperature I deg F 
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In recent years, new low dose Hydrate Inhibitors have been receiving considerable industry 
attention. Replacement of the traditional thermodynamic inhibitors methanol and glycol is highly 
desirable kom both commercial K d - m S % f e t y  consmz ! : ” s .  The operating costs for these 
5olvent based inhibitor treatments are high, and the off-shore facilities for these treatments can be 
complex and logistically intensive. _From a safety perspective, it is becoming i n c r e m  
unacceptable to store large inventories of solvent on off-shore platforms. The Industry has been 
working since the mid 9PFto develop robust and cost effective low dose inhibitor technology which 
can be commercially deployed in oil and gas production operations. This is exemplified in the 
Ravenspurn Southern North Sea Gas field where Kinetic Hydrate Inhibitors (KHI) have been deployed 
since 1996 and in the North Sea ETAP field where substantial capital costs were realized through the 
removal of ‘conventional’ methanol solutions and replacement with KHI technology in the design and 
subsequent operation. 

The latest development in Low Dosage Hydrate Inhibitor (LDHI] technolowcentres around the 
use of Anti Agglomerates (AA). Also known as dispersants, AA’s target the hydrate crystal size and 
morphology. Unlike KHl’s, AA’s do not try to delay the onset of hydrate growth. The goal is to 
produce a transportable oil/water/hydrate slurry. This is accomplished by forcing the hydrate crystals 

‘to form slushy to fine powdery particles, which do not adhere to surfaces. Recent successes have 
been reported in Deepwater Gulf of Mexico (GoM) fields especially as a replacement for methanol in 
cold oil well start-ups. LDHls are~an emerging new technology in offshore oil and gas production. In 
certain situations, appqications of KHI and technology are more economical than methanol or other 
glycols. This is because LDHI dosage levels are an order of magnitude less than the dosage levels of f l r  ermodynamic inhibitors. These low KHI and AA dosage levels translate into lower pumping, storage 
and transportation capital and operating expenditures. LDHls can also provide an alternative technical 
solution, e.g. where sufficient volumes of methanol cannot be iniected (pimping or umbilical 
limitations). .This technologv also oyercomes some of the ,growing concerns about the environmental 
impact of large volumes of methanol on downstream processing facilities. 

N 

A 

a 

-__..------____ 

I 

250 i -- 

In the past few years, the ‘challenges’ surrounding hydrate management have stretched with 
increasing water depth and subsea developments meaning much colder environments. The previous 
graph illustrates the technical challenge the industry faces in deepwater areas such as the Gulf of 
Mexico and West Africa. 

Many of these new provinces are outside the technical limit of KHI, and in some instances 
current AA technology, which allows scope for improvements in the chemistry by the chemical 
vendors, amongst others. The industry is also looking toward other solutions such as improved 
insulation, pipeline heating, and ‘step out‘ technologies such as ‘Cold Flow’. One or more of these 
technologies needs to come to fruition if we are to avoid widespread use of thermodynamic inhibitors 
as the preferred hydrate management strategy. 

50 

0 -  

I 

UKCS Operational 
-- Experience - 
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2.2.3 SUBSEA GAS PROCESSING CHALLENGES 
In addition to the engineering and technical challenges associated with deepwater installation 

depths and longer distance tie-backs, subsea gas developments also face processing issues 
specifically linked to gasicondensate fluids properties. Start-up of subsea gasicondensate product@ 
wells can result in low temperature conditionsJor flow-lhes and instrumentation systems close to the 
wellheaa that c h a l l e n g " 6 T e ~ ~ t e r i a l  selection and fabrication. In extreme cases the initial start- 
up conditions can produce temperatures as low as -5OOC which creale brittle conditions in ---" pipework 
a 3  out of range parameters for s&ndard temperature instrumentation sensors at the wellhead. This 
drives material specifications to address not only issues during the start-up of subsea production, but 
also the associated difficult machining and weldability issues with high specification materials. 

In addition, flow-line metallurgy, weldability, and corrosion management issues associated with 
the fluid properties such as hydrogen sulphide and carbon dioxide in the process gas, and oxygen in 
any required injected chemicals for flow assurance purposes must also be addressed. 

Subsea separation and compression has been th le subject of significant effort by the oil & gas 
industry over the last I O  years or more. 
Whilst subsea liquid pumping systems (as 
opposed to electrically submersible pumps, 
which tend to be platform deployed) have, 
now started to gain acceptance for reliability 
a n d m e a r t y  commercial trials, there 
has been a slow take-up of separation Bnd 
gas compression systems (1). 
cc_ 

The current state of technology 
qualification testing would suggestEh 
s m m p i n g  and the integration of 
modular separation systems are ready for 
commercial application. For pumping in 

%articular, there are examples of deployed 
system for oil developments. 

.- 

Subsea liquid pumping and separation modue 

However, the case for gas compression boosting is not as well accepted, predominately from a 
reliability viewpoint in relation to rotating equipment and associated power delivery, and further 
development and qualification testing will be required. Gas compression requires considerably more 
power delivered to the subsea equipment than oil pumping and this lead to a requirement for very 
high power deliver components such as subsea connectors and variable speed drives. Overall, there 
seems to be a future requirement for subsea gas compression systems for application to longer 
distance tie-backs for gas developments. In particular, this will enable full field development of 
remote, off-shore gas fields using an entirely subsea architecture. This may be important for the 
development of gas fields in ice infested and Arctic waters. 

2.2.4 HIGH PRESSURE HIGH TEMPERATURE RESERWOIR DEVELOPMENTS 
Whilst not exclusively an issue with gas developments, high pressure reservoir fluid conditions 

to 1,000 plus bar are increasingly associated with subsea gas developments, and are being 
encountered in a number of regions of the world including Gulf of Mexico, North Sea, Offshore Egypt, 
the Caspian and Trinidad. 

Oil and gas fields that have both high pressure and high temperature are typically referred to as 
HPHT fields by the industry. This combination of conditions is dictated by several factors such as age 
of oil and gas or geologic and tectonic history of the reservoir; another factor being that pressure and 
temperature of fluids normally increase with well depth. 

The definition of HPHT has changed over the years as the industry has matured and 
exploration has moved to deeper horizons. Although there is not a universal acceptance of an HPHT 
definition, it generally refers to fields that have a flowing oil or gas temperature in excess of 100°C and 
a well shut-in pressure of 700 bar at the wellhead. Thus, the definition is mostly related to the surface 
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6. Supersonic and other Offshore Processing Technology 
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Rijswijk, the Netherlands 

I1 I 
ABSTRACT 

TwisterTM is a revol-utionay gas conditioning technology which has been under development for 
natural gas applications since _L Condensation and separation at qgecsonic vehohq is the key to some 
F i e :  benefits. An extremely short residence time prevents hvdr&jroble&, el_isllinating chemicals and 
ass-odated Tegeneration systems. The simplicity and-ility of a static device, with no rotating parts 
and opera&g without chemicals, ensures a simpIe facility with %hiah avaiIabi@y, suitk-qed 
opera5on. @Lscale test uniFhave been operational since 1 B  at ._fivegas plants in the Netherlands, 
Nigeria and N0rwaTwit-h ;k ing  gm compositions and 

The frst commercial offshore_ Twister application successfblly started-up in December -- - 2003. 
Twister has been selected by Petroiias and - Shell for the gas dehydration process of B11, a large gas 
processing platfoq 120 lm offshore Malaysia. The B11 field produces 600 MMSCFD o f  sour non 
associated gas feeding the Bin&Iu LNG plant. 

The B11 Twister design, including the Twister tubes and Hydrate Separators, and the effects on 

_c__ .--- - - 
--. 

the overall plant design, will be discussed together with the recent - s ta r t s  and operating experience of 
theB11 plant - - -__--s- - ___--- 

simplicity makes Twister,? key enab_ling te- for subsea gas processing. An update will 
b e  provided on Twister’s joint industry project for subsea development and pilot testing. . -  
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. .  . . .. . _ _ _  . . . . . - . . - 

associated chemical regeneration systems avoids h a d l  B’TX emissions to the environment. The 
limplicity and reliability of a static device, with no rotating parts and operating without chemicals, 
ensures a simple facility with a high availability, suitable for unmanned operation in harsh and/or offshore 
environments. A Twister tube designed for ----.%a- 60 MMscfd at J50 bar is only 2 meters long inside a 6” 

platfonn, not much larger than a simple wellhead platform. 
Although a relatively new technology, extensive operating experience has been obtained with 

commercial scale test units in&e different gas plants in the Netherlands since m, in Nigeria since 
2000 and in Norway since 9. These test units have proved the viability of gas conditioning to typical 
pipeline specifications as well as the practicality o f  reliable, safi and unmanned operation. 

casing, The compact and low weight facilities can be installed on an m i n n e d ,  minimm facilities 

J 

- 
B l l  CONCEPT SELECTION 

Petronas and Sarawak Shell-Berhad (SSB) successfully started up the first commercial Twister 
system on December 3@’ 2003. The two Twister gas dehydration trains have a combined capacity of 600 
MMSCFD. Each train comprises six Twisters - and one Hydrate Separator. 

In 1999 a feasibility study was carried out by the “Twister Venture Team”, the predecessor of 11 Twister BV, at the request of Shell Sarawak Berhad (SSB) to evaluate the application of Twister 
technology in the development of the B11 field Offshore Sarawak, Malaysia. 

Originally SSB’s “base case” development of the field was based on the concept of wet gas 
evacuation, corrosion in the carbon steel evacuation system being managed through the injection of 
corrosion inhibitors. During the study, the-“base case” development concept changed in favor of dry gas 
export using traditional TEG dehydration technology offshore. This decision was driven by the risk of 
corrosion-associated with the high CO2/H2S concentratio: as well as an opportunity to tie-in to an 
existing dry export line. 

The 600 MMSCFD produced and dehydrated on the new B11 platform had to be transferred, 
combined with dry condensate, through a new 65 km 24” CS pipeline to the already existing El 1 riser 
platform (El 1R-€3). At El IR-B the gas and condensate was planned to be routed to shore via the existing 
trunk line network. The gas is feeding the existing Bintulu LNG plant, imposing a contractual system 
availability of98%. 

The feasibility study showed that application of Twister technology compared to a TEG unit, 
_allows the exported gas to be dehydrated with less complex, smaller, lighter, cheaper and emission free 
facilities. These are mainly resulting from the smaller foot print, reduced utility requirement and reduced 
or eliminated manning requirements. The high H2S concentration of 75-3,500 ppm was recognized as a 
major - hazard to personnel and a strong incent 

The cost comparisons showed a cost reduction of 24% for the production platform topsides 
compared to the base case costs. Lifecycle cost reductions of over 40% were identified for an unmanned 
platform. 

The principal disadvantage of Twister was the pressure drop requirement of about 30% which 
accelerated the need for field depletion compression. This could be mitigated to some extent by 
retrofitting the newly deveIoped Twister internal design which provides a significantly reduced pressure 

bility study, tube tests were executed on a plant scale test faciIity to verify 
B11 application. These tube tests showed that the required Twister 
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Bll  TWISTER PERFORMANCE 

Plant conditions 
The B11 plant started-up on 30 December 2003 and has been running up to now (beginning of 

March 2004) with just minor i n c i d z l  shutdowns for concurrent construction and commissioning 
activities. Plant C o n B s  during this initial period of operation can be summarized as follows: 

The plant design capacity is 600 MMSCFD, this throughput is currently not yet achievable as not 
all wells are available. Also the downstream LNG processing plant puts some limits on Bl1  
production. The maximum throughput up to now has been 320 MMSCFD with 7 Twister tubes in 
operation. The mnimum stable plant throughput up to now has been 120 MMSCFD with 2 tubes 
in operation. 
The amount of H2S and CO2 contaminants is in the low range of the design, respectively ?O to 75 
ppmv H2S and 2 to 9 mol% C02. 
The amount of heavy components in the feed is less than design, however with a longer heavy tail. 
Current condensate production is about 15 bbYMMSCF. Water production is at the design limits 
of 6 bbL%fMSCF. 
The plant inlet pressures vary between 130 an- depending on export conditions. 

0 

7 - -- 

0 

0 
U___ 

Twister tubes 
Twister tube performance closely matches the design: 
the optimum gas slip stream quantity is about 33% ofthe main stream, 
tube operation is -. not " _. affected by smooth vzfiation of the inlet pressure and +e tubes quickly 
recover from fast pressure dips and peaks. 
for a Twister inlet temperature of 253, the mixed gas (secondary plus primary) temperature is 
about 1 OC. 
The pressure drop over the Twister system is only slightly (2 bar) higher than specified. It is 

0 

0 

expected that this pressure drop will be reduced as part of the Twister optimization activities. 

Hydrate Separator performance 
The gadliquid separation of the secondary LTX type Hydrate Separator is well within the design 

limits as po hydrate build-up in the separator overhead system has been deteced and no negative impact 
on the water dew point of the dry g as has been observed. *. 

Product quality 

well beIow the spe 
this value is not ex 
Shaw and Paname 

dental process upsets. Incidental dew point verification with 

the design range (275 ppmv). However, as condensate properties are different from design, this subject 
needs M e r  investigation. 
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Subsea Praductian 

World Oil Magazine - November 2004 
,- 

Vd.225No.11 

Subsea production systems progressing quickly 

The quest to move the processing faciiity to the seafloor - including virtually 
everything except the crme and tile living quarters .. is getting close to 
becoming a reality. 

Perry A. Fischer, Editor 

The advantages that dry trees and the accompanying surface processing facilities 
have over subsea systems are substantial. Some of these are monitoring, 
maintenance, easy access, adjustment and optimization of production. These, along 
with pressure issues of just getting the oil and gas to the surface, are widely regarded 
as the biggest reasons that subsea production falls short in terms of ultimate reservoir 
recovery. The full range of options that exist in very shallow water and land are not yet 
available for producing from deeper waters. However, the difference in recovery 
factors, as well as the simple economics of not having to invest in surface real estate, 
is driving a change. 

The convenfional subsea solution is to move the wellstream, intact, to a dry 
environment - either a topsidesaffshore or shore-based facility. But why not move k- most of those surface components to the seafloor? That questiox is being addressed 
by sevxcompanies and consortia, each with its own contribution, from the 
component level to complete modular systems. Discussed here are advances in 
subsea technology for wellheads, multiphase pumping/ boosting/ metering, flow 1 assurance, control systems, separation, compression and complete modular systems. 

MULTIPHASE PUMPING 

Multiphase pumping is relatively new, even at the surface. The first subsea multiphase 
pump was installed in 1993, followed by an electricdriven version in 2000. At this 
Juncture, it is essentialryroven tech6ology and is becoming the conventional 
method for increasina recovery in subsea weTs. Several pumps are now capable of 
deliverincl wellstreams with aas-volume fractioss of 95%. sometimes hiaher. However. 
improvements are still comiig. For example, there are situations wherewmultiphase 
pumps need to handle gas-volume fractions close to loo%, and these are still a 
challenge. Also, when the power source is far away, c?lectrical losses become 
excessive, and they need to be reduced or the power created locally, such as from a 
fuel cell  or water-driven turbine. 

’ 

technology can allow marginal fields to become economic, and field life can be 
‘extended, The decision as to wnefher to use a multiphase pu-omple-e- 

-expected boost in production must be weighed against the cost of the pump, its 
maintenance and the power to operate it. 

When dealing with fields remote from infrastructure, long multiphase flowlines have 
some inherent drawbacks. First, they create increas%Tl%EKpressure, which can lo%er 
Glftimate recovery. With surface systems, wells can flow unassisted into a system, 
whose pressure is typically in the 800- to 1,000-psi range. With compression or 
boosting added, wells can flow down to 100 psi or less before abandonment becomes 
necessary. However, ve Ion flowlines can add 1,000 to 2,000 psi to the 
abandonment threshold. Also, flow assurance issues are exacerbated with long 
flowlines. 
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program is developing and testing additional components, and further enhancing 
some existing Shell-specified components. The riew dectric valve actuators have I 

been qualified through the program, and the entire system has been verified by DNV 
to agreed standards and established as "catalogue ready" for use in Shell Operating 
Units worldwide. 

A field using-the system will deploy an all-electric System-Modular installation known 
as an AlphaCPU (Central Processing Unit). Located close to the wells on the seabed, 
each installation comprises at least two operating System-Modules of a size 
appropriate to the field-throughput requirements. They are mounted on a KeyMAN 
manifold that has no active components or mntrols. Each compact System-Module 
contains all of the pumping/ boosting, processing, power and control equipment 
needed for efficient operation of the field. 

"We are going down the path of further component developmeni and testing, and now 
want Alpha Thames to work on the next generation of these products," explained 
Ricardo Rodriguez, director of investments for Shell Technology Ventures. "This will 
include further testing of the high-voltage, wet mateable connector, the AlphaCPU 
control system and the CPU power distribution unit The units are working beautifully, 
but we now want some of them tested to 3,000-m water depth equivalent and others 
to destruction," he explained. "Shell and Marc0 Fabbri,*one of the industry's foremost 
experts, are working with their partner to prepare the AlphaPRlME technology for 

,, -. 

L- \- 
near-term deployment QR a producing field." 

Because they are modular, self-contained units, the field operator can quickly recover 
an entire System-Module whenever necessary, whether to add equipment to 
accommodate changing field conditions, to introduce new technology. or to overhaul 
existing components. Since the units are typically installed in pairs, one entire 
System-Module may be recovered, leaving the other on the seabed to maintain 
production. 

Each slot on the KeyMAN uses an identical interface, so different or identical System- 
Modules can be fitted next to each other, in any order, regardless of function. 

Because many fjelds do not see increased gas or watercut until later in their lives, 
using SystemModules enables the field operator to control initial capital expenditure, 
eventually installing boost, separation or injection capabilities when they are needed. 
This flexibility is not as readily available with other seabed technologies. 

Ian Ball, head of Shell's Subsea - to-Beac 
program (S2B), said, "We have been very 

from which hydrocarbons are now being recovered, have accelerated the need for this 
technology. By enabling oil and any produced gas or water to be sepa 
boosted on the seabed, productivity of certain reservoirs cart be signifi 
increased. 

., 

It 

ea processing technology maturation 
d with the way the component 

qualification program has gone. Shell specialists believe that the greater water depths, : < 

dlor 

, e  

"We now also have the technology to separate the water phase near the subsea 
wellheads and typically re-inject it back below the reservoir from which it &ne. It is 
t m n s u r e  that risers and export piperines work at their full capacity, 
carrying only oil, gas or condensate. Boosting these fluids back to the host facility can 
&so be provided in either multiphase pump, or in combined separation and single- 
phase liquid pump System-Modules, and reconfigured to whatever the field conditions 
require at any time during the field depletion life." 

The present design is being rated to a W O O - f t  water depth. The weight of the 
System-Modules and other components makes them straightforward to install using 
vessels of opportunity, supported by one or mote ROW. 
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Fig. 8. The 850-kW subsea compressor I 
_.________--- 

CONCLUSION 

Recovery factors need improvement in subsea, particularly deepwater fields. 
Considering that subsea fields keep aging, and technology keeps advancing, there 
will continue to be investment in technologies that essentially put the processing 
platform on the seafloor. The near future should see increased use of multiphase 
pumps, including some downhole versions, and subsea separation and compression. 
iva 
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