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Summary and conclusions

1. In July 1980 the Government announced its decision to purch
United States (US) Trident I (C4) strategic weapon system to replace the
Polaris force from the 1990s. Following the US decision to replace the
Trident I (C4) by the Trident II (D5) system the Government in March 1982
announced its revised choice of the Trident II (D5) system at an estimated
cost of some £7,500 million (at September 1981 prices and exchange rates).
Defence Open Government Documents 80/23 and 82/1 explained the|back-
ground to, and various factors involved in, the decision to purchase Trident
and 87/1 (published in January 1987) discussed “Trident and the
natives”.

2. My firstreport on the Trident programme in February 1984 (HC 28
the Public Accounts Committee (PAC)’s subsequent 19th Reportof 19
(HC 348) both concluded that the Ministry of Defence (MOD) had estab-
lished a satisfactory framework for control of the project but that this had not
been fully tested in practice. This report summarises the results of an exam-
ination by the National Audit Office (NAO) in 1986 of the control and|man-
agement by MOD and the Property Services Agency (PSA) of the major
elements of the programme to see how the arrangements were operating in
practice, taking into account the conclusions reached by PAC in |their
1983 -84 Report. Iintend to provide PAC with further details to supplement
this Report, on a confidential basis.

3. The results of this further review of the developing Trident programme
indicate that the framework of financial control and project management
described in my earlier Report is generally operating effectively. However
delays and cost increases have occurred in the Trident works programme
and in the programme for new facilities at the Atomic Weapons Resgarch
Establishment (AWRE) which is not formally part of the Trident programme.
The need for improvements in the arrangements for both of these program-
mes and in the co-ordination of the AWRE and Trident programmes hasbeen
recognised and new measures have been introduced by MOD and PS

4. MOD expect the weapon system in-service dates to be achieved at a
reduced estimated cost in real terms — at 1986 - 87 prices, £9,265 million
compared with the November 1981 estimate, after adjustment for inflation
and exchange rate variations, of £10,769 million. However, the bulk of the
expenditure still has to be incurred, and the sterling cost of the US partaf the
programme is vulnerable to any future unfavourable movement in exch nge
rates. The US missile development programme is significantly




advanced than the United Kingdom (UK) Trident Programme and there is ho
indication of any US problems which would jeopardise the UK progra
However some sources of risk to the UK programme remain, particularly jn
the building works and AWRE capital Programmes and also as a result f
shortages of specialist staff in MOD for Weapon system software develoh.-

(a) theintroduction of atop level critical path network to monitor th
programme as a whole (paragraph 2.4);

(c) the negotiation of 3 fair price for the further submarine orders,
taking account of improvements in productivity arising from the Sub-
marine Facilitieg Project (paragraph 3.6);

(d) the adequacy of scientific staff resources for proving the effective-
ness of the Strategic Weapon System (paragraph 3.11);

3.24(d) and (e));

(f) restrictiontoa minimum of departures from normal procedures for
works projects (paragraphs 3.24(f) and 3.28(b));

(8) the need to ensure the effectiveness of the improvements in the
Mmanagement of the AWRE capital programme and its co-ordination
with the main Trident programme (paragraphs 2.3 and 3.28(a)).
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Part 1: Programme Costs

1.1 The Trident acquisition programme comprises the
construction of four nuclear-powered ballistic missile
submarines; the provision of missiles and nuclear
warheads, and associated building works and research
and development programmes; and the supply of
necessary training, support and refitting facilities. The
US will supply the missiles and associated strategic
weapon systems equipment, certain warhead-related
components and services, and missile preparation and
refurbishment services; the remainder of the programme
will be carried out by the UK.

1.2 In its Sixth Report of 1984-85 in July 1985 (HC
479), the Select Committee on Defence concluded that
on the information available at the time there was no
reason to doubt the cost estimates for Trident. Neverthe-
less the Committee expressed concern regarding the
possible effects of Trident cost increases on therest ofthe
Defence Programme and emphasised the need for the
Government to keep Parliament fully informed on all
aspects of Trident progress. In response MOD have sub-
mitted progress reports to the Defence Committee and to
PAC (on 11 March 1986 and 27 January 1987) which con-
firmed that the programme was on schedule, gave
details of progress on the major elements of the pro-
gramme and showed the changes between the current
and previous cost estimates. MOD intend to issue simi-
lar progress reports annually in future.

1.3 The decision to acquire Trident II (D5) in March
1982 was made on the basis of a November 1981 estimate
of total project cost of £7,520 million at the September
1981 price level and exchange rate (£1 = $1.78). This
figure was subsequently reduced as a result of the deci-
sion later in 1982 to prepare and refurbish the UK mis-
siles in the US at Kings Bay, Georgia. At average
1986 -87 prices and an exchange rate of £1:$1.50 the
current estimate is £9,265 million. The changes are
shown in the following table.

1.4 The programme consists of a number of separate
major projects. NAO examined the arrangements for
control of the overall programme and the main projects.
As shown in the table, substantial real cost savings have
occurred on the US elements of the programme. In the
UK elements some estimates have increased substan-
tially, partly offset by substantial savings on sub-
marines. The increase in the UK element for item (e)

e Trident Programme

il

November 1981

Estimate (Sept 1981 7,520 3,313 4,207
prices, $1.78) (44%) (56%)
Inflation 2,444 1,001 1,443
Exchange rate
variations 805 805 —
Kings Bay changes (767) (317) (450)
Other real cost changes:
(a) Submarines (less
weapon systems
equipment) (803) (98) (705)
(b) Missiles (635) (619) (16)
(c) Weapon system
equipment
(including
tactical systems) (15) (337) 322
(d) Shore construction 360 — 360
(e) Warhead,
miscellaneous
and unallocated
contingency etc 356 (269) 625
Current estimate
(1986 - 87 prices, 9,265 3,479 5,786
$1.50) (38%) (6200)

the UK rather than the US. The increases on items (c)land
(d) occurred early in the programme and no substantial
cost increases have been reported since 1984,

mainly reflects a decision to procure certain materiaIs in

1.5 The table at Appendix 1 reconciles the estimate
figures at the three stages referred to in paragraph|1.3
above and the effect of changes in the dollar/ster ing
exchange rate is shown at Appendix 2. Taken together
these illustrate how, if the pound strengthens againstthe
dollar, the difference in real terms between the earlier
and current estimates, like the proportion of US costs,
progressively decreases. Total expenditure on |the
Trident programme to 31 March 1987 was some £1,000
million, with a further £2,000 million committed.
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Further substantia] commitments will be entered into in
1987, in particular the planned placing of the second
submarine contract, Annual expenditure wil] peak in
the late 1980s/early 1990s at some £950 million,
tapering thereafter to less than £100 million (exclusive
of central contingency) in 1999 - 2000.

1.6 The Trident costing is more comprehensive than
those for MOD's conventional projects. It includes the

MOD’s estimated

of MOD’s existing staff resources, or running costs after
entry into service, and there are some an as of
expenditure associated with the Trident system, as
indicated in my earlier Report (HC 287, paragraph 8),
which are not reflected in the programme esti ates.
MOD informed NAO that where Trident needed tg share
the use of new or already existing facilities, |or of
development or production pProgrammes, any additional
incurred were attributed to Trident. [NAO
examined the arrangements for providing some facjlities
not charged to the programme, but vital to its success, in
the light of evidence of significant cost increases
(paragraph 3.28 and Appendix 4).




Part 2: Programme Management and Financia] Control

Overall control structure

2.1 My earlier Report (HC 287 paragraphs 13- 16)
described the arrangements for overall programme man-
agement. The main features, which sti]] apply, are

(a) general oversight by a
Group;

top-level Trident

(b) regular reviews of progress by the Trident
Watch Committee (TWC) at senior level:

(c) overall management by the Chief Strategic
Systems Executive (CSSE), who has total technical
and financial accountability for the nuclear
powered submarines and the Strategic Weapon
System (SWS): he is responsible for liaison with the
US on SWS development and procurement and for
co-ordinating the work of other MOD directorates,
and through them the staff of the PSA, on support
and building works: he also co-ordinates work on
warhead development and production;

(d) procurement of the UK warhead, including
development and production, is the responsibility
of Controller R&D Establishments, Research and
Nuclear Programmes (CERN),

In July 1986 the Chairman of the Trident Group, the chief
of Naval Staff, was appointed to take overall charge of the
Trident programme including the warhead pro-
curement. The problems which led to this change are
described in paragraphs 2.3, 3.28 and Appendix 4.

Monitoring and management of progress and
performance

2.2 NAO found that Trident's progress was monitored
by a hierarchy of committees. The Trident Group directs
CSSE, oversees the planning, progress and costs of the
Programme on the basis of reports from the TWC, and
monitors technical and financial exchanges with the US
authorities. The TWC reviews all aspects of the pro-
gramme at four monthly intervals on the basis of pro-
gress reports from CSSE and CERN. Representatives
from all areas of the programme report monthly to CSSE
on the current status of projects across the whole field of
Strategic Systems work. In February 1986 CSSE intro-
duced a Trident Project Review to provide him with the
opportunity to review all aspects of the project prior to
his report to the TWC.

2.3 The overall programme management structure and
procedures are designed to ensure that problems arising
in any part of the programme are quickly brought to the
attention of senior management so that any detrimental
effects on other parts of the programme can be assessed
and remedial action taken where necessary. However.
while in general the procedures appeared to operate sat-
isfactorily, difficulties and delay in the associated capi-
tal works programme at the Atomic Weapons Research
Establishment (AWRE) (paragraph 3.28), which is man-
aged separately from the Trident building works pro-
gramme (paragraphs 3.22 -3.24), pointed to some lack

e. The
conse-
aken to
rt from

of co-ordination with the main Trident progr,
TWC was notified of the problem and its possib
quences in May 1986 and as a result steps were
improve future co-ordination and reporting. Ap
the widening of control by the Chief of Naval Staff noted
above, Trident-associated capital work at A has
been placed under a single programme directof. CERN
now holds regular briefing and progress meetings with
CSSE, whoisalsoamember of CERN’s Nuclear Facilities
Management Board which was formed at the be inning
of 1987. These changes are designed to ensure that any
future problems will be brought to notice quickly.

2.4 MOD have also recognised the scope for i
ment in CSSE’s procedures for co-ordinating an
toring all the various Trident projects to achi
objectives set out in the overall programme. At present
CSSE monitors progress on individual projects gainst
Some 800 programme objectives (or “milestpnes”)
selected from a hierarchy of some 3,000 inter-
Directorate milestones. Howeverasaresult of ma
shortages it has not vet been possible to introducd a net-
work for the programme as a whole, to assist the a alysis
of the critical path and the monitoring of areas df con-
cern. The lack of such a network would increagingly
reduce the effectiveness of the management information
system. To improve programme monitoring apd to
enable interdependencies to be more readily appreci-
ated, MOD have commissioned a firm of consult
formulate a top level monitoring network. Work|com-
menced in April 1986 and MOD expected the new
toring system to be operational by mid-1987.

prove-
moni-

ve the

Cost control

2.5 Financial management and control of the Trident
programme are exercised on CSSE’s behalf by the
Director of Resources and Programmes (Strategic Sys-
tems) (DRP(SS)), who is also responsible for financial
oversight of the Polaris and Chevaline programmes.
Records of Trident financial estimates and expendjture
are maintained under DRP(SS) by the Trident Finance
Officer (TFO).

2.6 Eighty-three per cent of the Trident prograrhme
expenditure, including that for non-CSSE areas, is iden-
tified by specific Sub Items on Defence Votes. [The
remaining expenditure is generally within areas where
Trident costs are an inteoral part of a wider programme
and where the budget holders are responsible for identi-
fying and reporting Trident costs to the TFO. The TFO
operates a computerised project management svstem
which produces cost anc. programme information forlthe
Trident Cost Plan,

2.7 The future spread of the Trident estimate| is
reviewed each year as part of MOD's Long Term Costjno
(LTC) exercise designed to match resources vith cdm-
mitments during the following ten years. Reductions of
£28 million were identified as partofth.. LTC 86 sa: iijgs
exercise. Ministerial and Treasury approval is soughf to




2.9 NAO concluded that financial control was sound
and operated effectively, subject to the following com-
ments:

(a) The total programme estimate includes con-
tingencies of £1,530 million or just over 22 per cent
of remaining expenditure. These fal] into two cate-
gories: those for tomponent projects, controlled by
the project managers; and a central contingency,
controlled by CSSE with the advice of DRP(SS).
CSSE is responsible for ensuring that the project
contingencies are reasonable and for determining
the size of the centra] contingency. Following the
Trident Group's examination of the updated esti-
mates in February 1986, the balance between pro-
ject and central contingencies was re-examined on
the basis that the retention of substantia] project
contingencies might weaken the incentive of Pro-
ject Managers to keep costs to a minimum. A total
of £188 million falling outside the LTC period was

considered to be justified. NAO concluded that it
was prudent to retain a large central contingency at

this stage but that its size and its use would need to
be kept under close review during the later stages of
the programme.

(b) Estimates of UK expenditure are prepared in
accordance with normal MOD procedures. The|US
provides by 1 April of each vear detailed estim4tes
of the costand incidence of expenditure on US syip-
plies and services for the UK. This information is
incorporated into the LTC exercise which spans the
following year. MOD have encountered two preb-
lems in using these US estimates.

(i) MOD, initially assuming that US egti-
mates were on a constant price basis and com-
parable with their own, revalued them eath
vear using US inflation indices; in 1984 hot
ever MOD learned that the US estimates
included estimated inflation over the life pf
the contract and thus their own estimatps
were overstated by 5 per cent. US estimates
are now provided without an inflatign
element,

=

(ii) MOD questioned the realism of US est|-
mates after noting that prior to 1985 cas
payments actually made to the US were cor
siderably lower than expected commitmentg:
MOD made their own adjustments for pro
vision in the LTC and subsequently U
estimates were reduced. As the Trident prof
gramme becomes an increasingly large prot
portion of the Defence budget, inaccurate
expenditure forecasts could have a detrimen.
tal effect on other MOD programmes. Follow-
ing discussion at the September 1985 meeting
of the US/UK Finance Working Group the US
reported improvements to their forecasting
procedures to provide more realistic figures
in future. The Trident Budget Estimates sub-
mitted by the US in May 1986 included a
“realism adjustment” reducing the estimated
UK liability during the period of acquisition
by some $420 million (10 per cent).

—m
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Part 3: Control and Management of Individual Projects

3.1 NAO examined the management and financial
control of five of the major projects which form a part of
the Trident programme: the submarine itself, the stra-
tegic and the tactical weapon systems, the supporting
building works, and the nuclear programme. In con-
junction with the last item, NAO examined the arrange-
ments for provision of the associated facilities, ie the
AWRE capital works, which are not charged to the
Trident programme.

Submarines

3.2 In their 35th Report of 1984 -85, PAC were con-
cerned at the general low level of productivity in the
warship yards and that MOD had allowed Vickers
Shipbuilding and Engineering Ltd (VSEL) to exploit
their monopoly position in nuclear submarine pro-
curement. They trusted that measures to improve man-
agement and productivity of VSEL would continue but
were convinced there were substantial savings to be
made in the proposed £2 billion programme for nuclear
submarines and intended to keep progress under review.

3.3 They also expressed concern over problems in the
co-ordination of ships and weapons development which
had resulted in delay in bringing a number of First of
Class ships to full operational effectiveness. MOD at that
stage were addressing this problem by considering ships
and weapons as a package from the start. Within the
Trident programme, which involves the construction in
the UK of four nuclear powered ballistic missile subma-
rines, this responsibility rests with the Director Trident
Submarines (DTR). He is required to manage the overall
design and procurement of the submarines, within the
approved programme budget and specifications, on a
whole ship and weapon basis. Among his major tasks is
that of co-ordinating the preparation of the overall pro-
ject budget, including those equipments being procured
or specified by the Deputy Controller Warship Equip-
ments. He is also responsible for identifying the respon-
sibilities of other authorities in relation to the project,
defining and agreeing their tasks and the related inter.
faces, and monitoring their progress; and for arranging
the placing of contracts for and managing the pro-
curement, construction, testing and trials of the subma-
rine, including its tactical weapon system, and, in
conjunction with Director General Strategic Weapons
Systems (DGSWS), its strategic weapon system. The
submarine and these weapon systems are however the
subject of separate contracts.

3.4 The current estimate for submarines, excluding
weapons, of £2,849 million represents a real cost saving
of £803 million (22 per cent) on the 1981 estimate, due
mainly to re-assessment of build costs (13 per cent) and
the contingency allowance (5 per cent). A target price
contract for the construction of SSBN 05, the first Trident
submarine, and completion of First of Class work was let
to VSEL in April 1986 at an estimated cost of £650 mil-
lion. The target price was some £45 million below
VSEL's initial tender. The favourable price was due
partly to the unique situation provided by the compe-
tition between VSEL and Trafalgar House to purchase

d partly to
e modern-
Toject.

the VSEL Yard at Barrow on privatisation: a
the improved productivity resulting from
ised yard facilities, the Submarine Facilities

rine’s nuclear propulsion system, the P
VSEL will purchase from Rolls Royce and
Ltd. The Trident programme does not includé develop-
ment of the PWR 2, which is a general MOI) develop-
ment project, but it will bear the costs of modifyi
2 for Trident submarines and of nuclear cores purchased
by MOD from Rolls Royce and Associates Ltd for install-
ation by VSEL.

Rl 2, which
Associates

3.6 In their 40th Report of 1985-86, on| the pro-
curement of warships, PAC noted that the savi gsonthe
first Trident submarine order were achieved asla result of
competition between potential purchasers of [VSEL but
emphasised that it was important that the improved pro-
ductivity resulting from the Submarine Facilities Pro-
ject, which was funded mainly from Public [Dividend
Capital, should also be reflected in the prices for later
submarines which would not be subject to competition.
In their 43rd Report of 1985 - 86, on assistancelto British
Shipbuilders, PAC said that they were surprised to learn
from the Department of Trade and Industry that when
negotiating the sale of VSEL they had not Jought to
impose any conditions to ensure that benefits arising
from the Submarine Facilities Project would accrue to
MOD. Had this been done it would undoubtddly have
strengthened MOD’s hand in future negotiations. MOD
hope for more economic prices for future submarines as
the full potential of the facilities is realised but jt is clear
that they will have to negotiate very hard in thé absence
of competition.

3.7 Thestandard MOD Contract Break Clause gives the
Ministry the power to determine the contract at 4 ny time,
subject to payment of the contractor’s fair and rehsonable
costs within the limit of the price that would hhive been
payable had the contract been completed. Because of the
importance of the SSBN 05 contract to the futurd of VSEL
and the severe damage they would suffer if it w4s cance-
lled, the company sought to remove entirely the limit of
liability provision. In the event, after hard and protrac-
ted negotiations, VSEL accepted an upper limitation of
125 per cent of the contract price, to be reducdd to the
standard 100 per cent when the order for SSBN 06 was
placed (planned for the summer of 1987), from which
point both contracts would be subject to the standard
Break Clause terms. MOD told NAO that no othei Trident
contracts provided for termination payments in dxcess of
the standard 100 per cent; NAO'’s examinatibn con-
firmed this for the major contracts.

Strategic Weapon System

3.8 The Trident Strategic Weapon System |
ballistic missile system, is being developed and pro-
duced in the US. The Director, US Strategic Systems Pro-
gram Office will design and produce the necessary sub-
systems and components of the SWS, except |for the

WS), a
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warhead, which isbeing developed in the UK. Control of
the US elements of the programme is described in para-
graphs 4.1t04.10. In the UK, DGSWS is directly respon-
sible to CSSE for the procurement of the SW¢, including
the determination of specifications and the assessme..t
of system performance and effectiveness.

3.9 In 1982 the Government decided that UK Trident
missiles should be processed in US facilities at <ings
Bay, Georgia. Thisreduced the estimated cost of the SWS
from £3,556 million to £3,171 million (1986-87 prices
and £1:$1.50). Since 1982 the estimate has been
reduced by a further £928 million to £2,243 million.
Most of this reduction has been due to better estimating,
re-allocation of some of the work to the support area and
reduced contingencies as confidence in estimates has
increased; 95 per cent of this sum will be spent in the US.

3.10 In 1984 MOD told PAC that the supply by the US
of the SWS and missiles did not create any problems
since the US were very much further forward in their
design work; and that while substantial areas of the pro-
gramme were dependent on the US, there were frequent
and close contacts between the UK and US to liaise on all
aspects of the joint programme. This remains the posi-
tion and the information provided by the US enables
MOD to monitor progress effectively by mon:hly reviews
of technical progress and programme milestones.
Although the Strategic Systems Program Office are
reporting cost and timescale over-runs on some areas of
the total weapon system, they remain confident of
finding solutions and overall progress is good. In May
1986 the Procurement Executive told MOD's Equipment
Policy Committee during its review of the UK Trident
project that there was little doubt that the US would pro-
duce the Trident SWS to time and cost by means of their
well tried and proven procurement methods. And MOD
derive additional comfort from the knowledge that the
US programme of test firings commenced on time with
the pad launch of the first Trident I on 15 January 1987;
and also that the system is due to be operational in the US
in late 1989, some five years earlier than in the UK.

3.11 The performance and capability of the SWS will
be proven by the US during development and produc-
tion. However, proving the effectiveness of the system
for UK purposes is dependent on the production in the
UK of software for targeting, modelling and effective-
ness assessment. DGSWS currently has a continuing
shortage of scientific staff to carry out these tasks and has
had difficulty in recruiting such specialists since 1982,
The position is not yet critical, but could become so,
with a potential risk to assurance of the effectiveness of
the UK system. Software work is being contracted-out to
complete essential tasks.

Tactical Weapon System

3.12 Development and production of the equipments
which comprise the Tactical Weapon System (TWS) in
the UK is managed by the Deputy Controller, Warship
Equipment, while it is DTR's responsibility to bring
these together to function as a system and to integrate
them into the submarine (paragraph 3.3). Management
effort is co-ordinated by a TWS Steering Committee

8

the Finar.e Co-ordinating Officer provides a fina
management and secretariat service for the TWS a

Finance Co-ordinating Group monitors TWS deyelop-
ment and production costs and is one of several working
groups reporting to the TWS Management Team.

3.13 The original cost ¢ stimate of £450 million|(aver-
age 1986 - 87 prices) has increased by 62 per cent fin re1l
terms to £728 million, mainly due to additional rgquire-
ments (26 per cent), under-estimation of developmernt
and production costs (20 per cent) and transfers from the
submarine budget (7 per cent). The increases occurred in
the early years of the project. Late in 1985 MOD under-
took a cost revalidation exercise to consolidate the
effects of management changes, better definition|of the
TWS requirement and the advancement of thp pro-
gramme by two years since the endorsement pf the
Trident staff requirement. NAO concluded that the
system of control based on continuous monitoring and
periodic review appeared to be keeping costs within a
ceiling figure set in 1984, and that in general the man-
agement and financial control of TWS was now oper-
ating satisfactorily. In this connection NAO notgd that
some changes aimed at strengthening control
TWS area had been introduced and these took accgunt of
recommendations made in a review by MOD's Internal
Audit during Autumn 1985.

3.14 At project level financial advice and assistgnce to
project managers is provided by project finance staff.
Their responsibilities cover oversight of the prgpriety
and regularity of all project expenditure, includipg the
exercise of delegated financial powers. They are also
responsible for ensuring that adequate provision i§ made
in LTCs and Estimates; establishing and monitoring pro-
ject financial plans; monitoring performance against
budgets, estimates and LTC provisions; maintaining
financial records; and co-ordinating and editing sub-
missions to the Equipment Policy Committed with
regard to accounting requirements. NAO examined two
of the major component projects within the TWS

(i) Submarine Command System (SMCS)

3.15 The SMCS sub-system comprises a new advanced
computerised command system to aid manoeuvring and
weapons deployment in the submarine and was the sub-
ject of a competitive feasibility study between tw¢ com-
panies. To meet the Trident timescale the competitive
Project Definition phase which followed, based on a
Cardinal Points Specification, was compressed [to six
months. The resultant bids for full development and pro-
duction, received in June 1985, were too expensiye and
MOD considered the solutions unsuitable for the Trident
timescale. Both companies were asked to re-submit com-
pliant bids to meet the full Staff Requirement, together
with a reduced cost option in line with the LTC provi-
sion. MOD were seriously concerned at this situation:
the only alternative equipment was not up to the tagk and
the Trident programme timescale would have mpant a




very tight programme for the development of a new,
large software project. Problems occurring in the man-
agement of similar software projects had givenrise to the
review by MOD'’s Chief Scientific Adviser referred to in
my Report on the Development of Major Equipments
(HC 568). This identified the difficulty in such cases of
defining the requirement and the acceptance criteria
sufficiently to support competitive fixed price pro-
curement. For the SMCS the tight timescale increased
thisrisk. In these circumstances the Defence Staff agreed
that the contract should permit a phased delivery of soft-
ware, to meet the minimum essential requirement ini-
tially, provided that the system had the potential to
accommodate additional requirements.

3.16 Following evaluation of revised tenders received
in December 1985, MOD accepted a firm price bid by
Gresham CAP Ltd of £123 million for the reduced cost
option. This offered acceptable performance speci-
fications and acceptance criteria which MOD con-
sidered reduced the risk to acceptable levels and met the
minimum esssential requirement agreed by the Defence
Staff.

3.17 The contract covers the development, production
and upkeep of the first batch of equipments, with the
right to take up the offers for batches 2 and 3 when appro-
priate or to put those batches to further competition. The
firm price arrangement involves less detailed MOD
monitoring than for a cost reimbursement contract. The
stage payment scheme allows retention of at least 10 per
cent of incurred expenditure (up to 30 per cent in the
early stages) and requires the contractor to absorb the
financing cost of about £3 million. These arrangements
provide the valuable feature of risk sharing in a software
based project involving substantial development. The
timetable remains very tight; however MOD are con.
fident that the contractor has good incentives to perform
well and deliver to time.

(ii) Sonar 2054

3.18 The original development programme for this
system was due to be completed by early 1987, with con-
tracts for the production of sonar sets for the third and
fourth Trident submarines being placed competitively.
The development phase was however delayed by an esti-
mated year to 18 months during the period 1980 - 1983
by several factors, including uncertainties over the suita-
bility of the planned specification and changes in the
items to be covered by it. Further delays arose when the
Prime Contractor (Plessey) fell behind by nine months in
the Project Definition and Demonstrator stages; internal
reviews, investigations and re-organisation contributed
to a delay of five months; and finally there was four
month’s delay while the relative merits of fixed price
and incentive contracts for full development and the
supply of prototype and pre-production models were
considered and appraised. In addition Ministerial
approval was withheld during this period while MOD
attempted to persuade the Prime Contractor to either
reduce his proposed fixed price or accept a maximum
price for an incentive contract.

3.19 All these delays increased the pressure on the
overall Trident timescale and weakened MOD's negoti-
ating power against the Prime Contractor’s monopoly

positi .n. MOD'’s negotiations with the contractor were
unsv .cessful. Tl.e ma**er was refe-red to the Secretary of
State for Defence who concluded that the cost gap
between the fixed price ar.u target cost incentive con-
tracts (some £23 million) was too wide to justify agreeing
the fixe(' price. MOD ther=fore ac_epted the ‘ncentjve
contract but the Secretary of State asked for monthly pro-
gress repc ts and decided that dual sourcing, includ ng
European sources, should be considered for futu-= so ar
equipment.

3.20 In total these matters have contributed to a thtee
year ¢ :velopment/production overlap which may rgle
out competition for production of Sonar 2054 before the
last sulbmarine, other than at the second tier sub-contract
level. This case illustrates MOD’s recently tougher
approach to contract negotiations but also the effect bn
the project of action by agencies outside the direct can-
trol of the Project Manager.

3.21 Apart from the problems referred to above, pro-
gress on the TWS appeared to NAO to be satisfactory,

The Trident building works programme

3.22 A substantial building programme is required jn
support of the Trident project since existing Polaris facjl-
ities will largely be inadequate or unavailable to Tride
while Polaris and Trident are both in service. The prp-
gramme comprises some 110 major works projec
mostly at Faslane and Coulport on the Clyde, but also
Rosyth and locations in the south of England; MOD
considering other projects for inclusion. The pr
gramme contains projects required both wholly and
partly in support of Trident. The total estimated cost of
the Trident-related programme (excluding PSAls
resource costs] is £945 million (September 1986 prices).
Of this, £595 million (63 per cent) is currently attribute
to the Trident budget, in accordance with the criteria i
paragraph 1.6 above.

3.23 The works programme is vital to the successfu]
deployment of the submarines. It is the largest and mosgt
complex works programme ever undertaken by MO
and PSA and has encountered considerable enviro
mental, technological and political difficulties. In 198

noted that the works programme was an area where cos
estimates were still extremely uncertain.

3.24 The arrangements for management and financial
control of the works programme and the results of NAO'g
examination are described at Appendix 3. The main
points are:

(a) by 1984 the estimate& cost of the programme|
had increased in real terms by more than 100 per
cent compared with the original provisional esti-
mate in November 1981, on the basis of which
approval had been given; a review in 1984, at
which stage the detail of the facilities to be pro-
vided was becoming clear, resulted in changes in
the management arrangements and the establish-
ment of a revised baseline cost which has not sub-
sequently been revised in real terms.




(b) the programme cost estimate of £671 million
(1986 -87 prices), including PSA resource costs,
currently containsa contingency provision of some
£200 million but MOD and PSA consider that it is
necessary to cover many further uncertainties;
many of the projects are at a very early stage and
contracts have been let for only about 20 per cent by
value of the programme.

(c) MOD and PSA have established a strong com-
mittee and reporting structure and arrangements to
co-ordinate the various elements of the programme
to ensure completion to time and cost,

(d) MOD and PSA have also introduced improve-
ments in works control procedures specifically for
the Trident Programme, in particular the appoint-
ment of a Trident Works Project Managerin MOD; a
MOD/PSA Statement of Understanding on con-
struction matters; direct reporting by PSA to MOD
during the course of individual contracts; and joint
MOD/PSA cost and requirements audits during the
design phase. The effectiveness of these arrange-
ments appeared to NAO to be crucial to the suc-
cessful completion of the works programme, and
therefore to require close monitoring by the appro-
priate Headquarters committee.

(e) asaresult of problems arising and a shortage
of the necessary specialist staff, PSA in February
1987 appointed a Construction Programme Co-
ordinator to manage the construction sites at
Faslane and Coulport; it is important that the con-
tractual responsibilities and liabilities of the
various parties in such a complex programme are
clearly defined and the arrangements closely
monitored.

(f) cost control currently was generally satisfac-
tory, although there had been some modifications
to normal financial control procedures for works
projects.

(g) some of the time budgets had already been
eroded but MOD and PSA expect that the bulk of
the programme will be completed on time and are
making contingency plans to meet requirements
should key facilities not be available.

(h) the Works Programme nevertheless remains a
high risk area for the Trident Programme.

The Nuclear programme

3.25 CERN is responsible for procurement of the UK
warhead,including development, production, testing
and special materials, and certain surface support
equipment. In my earlier Report (HC 287 paragraph 8)1
referred to the new production and research facilities
being constructed at AWRE as being an area of expendi-
ture associated with the project but not charged to the
programme. NAQO examined the arrangements for man-
agement and control of both the nuclear element of the
programme and the associated capital works, and also
the action being taken to overcome staff shortages at
AWRE, including the associated factory at Burghfield,
which represented a risk to the programme.
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3.26 Theresults of NAO's examination are described at
Appendix 4. The main features are summarised in the
following paragraphs.

(i) Warhead procurement

3.27 The current estimate for this item shows a|real
cost reduction of about 16 per cent on the 1981 estimate.
The main expenditure areas are development, profuc-
tion and special materials. Most of the expenditurg on
development and production is incurred in the USunder
the arrangement described in paragraphs 4.1 to 4.10..
The arrangements for purchasing special materials| the
main item of UK expenditure, are satisfactory.

(ii) AWRE capital works

3.28  Tomeet the requirements of Trident, existing pro-
posals to refurbish the AWRE and meet new safety
requirements were enhanced and the timetable
advanced. At the time of my earlier Report (HC 287 para-
graph 8) the estimated cost of nine facilities
£250-300 million. The latest cost for a wider ro-
gramme of 32 projects is between £836 million (includ-
ing £657 million for projects critical to Trident)
£1,069 million (at Autumn 1985 prices). The
features of this increase are as follows:

(a) Areview in 1985 - 86, by MOD in conjunctjon
with PSA, following evidence of significant gost
escalation and delay, identified deficiencies| in
overall planning and control of the programme dnd
a need for improvements in the co-ordinatio of
individual projects and in liaison between CE
and CSSE; steps have been taken to introduce
improvements and a Facilities Integration Contrac-
tor has been appointed, but not all the measures
adopted to control the Trident works programme
(Appendix 3) have been introduced.

(b) Tomeetthe Trident timetable, there have bepn
departures from normal procedures for control |of
capital works projects: in particular sequentjal
contracting, involving the letting of contracts
buildings before the plant to be housed S
designed; the letting of contracts before comple-
tion of designs; and a reduction in the number of
discrete planning stages.

(c) The risks associated with accelerating the
start of the capital works have been reflected |n
uncertain estimates of cost and completion.

(d) The nuclear works programme, although not
formally part of the Trident programme, remains an
additional source of risk financially.

(iii) AWRE staffing
3.29 Early in 1985 MOD considered the problem of
obtaining the additional staff required at AWRE to ma

the new production facilities on which the Trident prq-
gramme depended. Since then special measures,
including financial inducements. have been intra-
duced. The risk to the Trident programme now appear
to have been reduced but MOD are monitoring the posi
tion closely. There may have been some detrimenta
effect in other parts of MOD through transfers of staff tg
AWRE.




Part 4: Us Arrangements and UK Employment

UK expenditure on US contracts

4.2 Increases in the November 1981 estimate of US
expenditure of £3,313 million, arising from inflation
and the fall in the value of the pound against the dollar,
ave been substantially offset by savings in the egti-

L3 Under the Polaris Saleg Agreement each country js
ntitled to establish liaison Tepresentatives in the project
ffice of the other. The UK has aboyt 30 staff in the US
inder the contrg] of the Strategic Systems Executive
‘epresentative, Washington (short title: SPRN), who is
2sident in the offices of the UJg Navy Strategic Systems
rogram Office which manages the [JS pProgramme,
PRN is responsible for the Cco-ordination of a]] aspects
fthe UK activitieg in the US ip implementing the Pola-
s Sales Agreement: he has close liaison with the US
ithorities, including the right of direct access to the
Tector, Strategic Systems Program Office, On matters

Juirements are Incorporated in, gr placed on the same
ms as, US Government requirements.

rance.

In their 19th Report of 1983 - g4 on the Trident pro-
me, PAC urged MOD to pursue changes in the fund.-

gress made by MOD ip this matter and intend to report

to PAC Separately on thjs,

4.8 DCAA perform contract audits and provide
accounting and financja] advice on contracts to Defenge
Department Procurement staff, DCAA’s audit services

4.9 The Navy Audit Agency examine the operation of
the Trust Fung each year and eport to MOD whether
expenditure has been reasonably and Properly incurred.

heir latest report was issued
Covered transactions in the perj
September 1984

4.10 NAO discussed with GAO the audit of the Us

Trident Programme and the gy
results of examinations carried
agencies referred to. There wags

nificant audit criticisms affecting UK expenditure on

Trident in the US.

in February 19gg and
od 1 October 1983 to 30

ailable evidence on the
out by the other audit
no evidence of any sig-
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sntracts awarded to UK companies

In their 19th Report of 1983 - 84 PAC emphasised
with UK Trident expenditure in the US then
cted to amount to nearly £4,000 million, and with
fset provisions for US purchases of UK equipment,
s important that UK firms should obtain as much of
work as possible. Under the arrangements agreed
‘the US, UK manufacturers are able to bid for Trident
component work on the same terms as US manufac-

rs, and the Defence Export Services Organisation

made special arrangements to assist potential
lerers. By 31 December 1986, 461 companies had
tacted US sub-system contractors; 357 companies
been approved or were under review as bidders into
programime; and 236 contracts with a total value of
‘million had been awarded. This seems a disappoint-
result given the size of the programme but MOD told
O that these were initial awards and the potential for
ow-on orders was much greater.

12

Employment resulting from Trident

4.12 InOctober 1980 the Ministry informed the Select
Committee on Defence that on a broad statistical basis
they considered that, in its peak years in the second half
of the 1980s, the Trident programme might provide
employment forup to 25.000 people annually in the con-
struction, shipbuilding and engineering industries, an
perhaps another 20,000 indirectly elsewhere. Subse-
quent estimates have followed a downward trend; inJuly
1986 MOD estimated that in the peak years of 1989 -91
the number of jobs would be 15,000 direct and 12,000
indirect and that throughout the procurement period the
average would be 8,000 direct and 7,000 indirect. In
January 1987 MOD informed PAC that the estimated
average numbers were now 7.500 direct and 6,000
indirect. Further jobs would be generated in industry by
the contracts won by UK firms from the US Trident pro-
gramme, although these could not be quantified.




Appendix 1

Breakdown of costs

Nov 1981 Etimate 1981 Estimate less Kings Bay

_ Current Estimate
9/81 prices, $1.78  Ave. 86/7 prices, $1.50 Ave. 86/7 prices, $1.50
N U Tolal e Uy u e el US UK  Totgl
Submarines 267 2;333 2,600 412 3,241 3,653 313 2,536 2,849
SWS Equipment 918 74 992 1,369 97 1,466 1,029 144 1,173
SWS Missiles 1,275 44 1,319 1,675 31 1,705 1,056 14 1,070
Tactical Weapon System — 326 326 — 450 450 2 726 728
Shore Construction — 579 579 = 311 311 — 671 671
Warhead, miscellaneous
and unallocated
contingency, etc 853 851 1,704 1,348 1,071 2,419 1,078 1,696 2,774
3,313 4,207 7,520 4,803 5,200 10,003 3,479 5,786 9,26p
44% 56% 48% 52% 38% 62%
Note: Figures rounded to nearest million, hence any apparent imbalances.
Explanation of changes (Totals)
us UK Total
£m £m £m
November 1981 Estimate (9/81 prices, $1.78) 3,313 4,207 7,520
Inflation 1,001 1,443 2,444
Exchange rate variations 805 — 805
Kings Bay changes (317) (450) (767)
Other real cost changes (1,324) 586 (738)
Current Estimate (ave. 86/7 prices, $1.50) 3,479 5,786 9,265
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Appendix 2

Effect of exchange rate variations (non-hybrig estimates)
Average 1986 — 87 prices

7,205 (58%) 5,200 (429%) 12,405 5.219 (479,

5,786 (53%)

. 81/81

. $1.25/£1 5.764(53%) 5,200 (47%) 10,964 4175 (42%) 5,786 (58%)
. $1.50/e1 4803 (48%) 5,900 (52%) 10,003 3479 (38%) 5,786 (62%)
. $1.75/81 4117 (44%) 5,90 (56%) 9,317 2.982 (34%) 5, 7g6 (66%)

$2/£1 3,602 (41%) 5900 (59%) 8,802 2609 (31%) 5 7g4 (69%)




Appendix 3

The Trident building works programme: Management and financial control (paragraphs 3.22 to 3.24 refer)

1. The Trident works programme comprises some 110
major works proiects. NAO examined the arrangements
for management and financial control of the programme
and the indiv.dual works projects but did not carry out
any det' iled examination of the latter. NAO noted that
following a review of the Trident works programme in
1984, a baseline budget was prepared and thi. showed a
substantial increase in the cost of the works programime
compared with the original November 1781 estimate.
The baseline budget included a sizeable allowance for
contingency to reflect the complexity and uncertain: v of
the required works projects, and new arrangements were
introduced for the management of this major
programme.

Management arrangements

2. Responsibility for the programme, as with all MOD
capital works, is shared between MOD, who define
requirements and provide and approve funding, and
PSA, who design solutions, contract for and manage the
construction works and account for expenditure. MOD,
exceptionally, in April 1985 appointed a Trident Works
Project Manager, reporting to the Chief of Fleet Support
anc CSSE, with responsibility for co-ordinating the
various elements of the programme and ensuring com-
pletion to time and cost. He chairs a series of Headquar-
ters committees on which both MOD and PSA are
represented. These are supplemented by joint planning
teams at local level. Within PSA responsibility for the
programme rests with Directors of Works, supported by
Group Managers, and below them project managers for
particular elements of the work. PSA have detailed net-
works for control of the programme and a Trident-
dedicated financial recording system to monitor and
report costs during planning and construction and to
meet MOD'’s information needs.

3. NAO noted that many improvements to the manage-
ment of the programme had been introduced since 1984.
Committee and reporting structures involving MOD,
PSA and contractors are designed to ensure regular
reviews of progress against time and cost to highlight
potential problem areas; and MOD and PSA have
formally defined their respective responsibilities for the
projects in construction at Faslane ‘and Coulport (the
Clyde Submarine Base) in a joint Statement of Under-
standing. However PSA reviewed their strategy for man-
agement of the construction programme in 1986 because
of delays in planning, on-site difficulties which put the
programme in jeopardy, and a shortage within PSA of
the specialist staff necessary to manage construction
works of this size and complexity. Following consul-
tation with the construction industry, PSA in February
1987 appointed a consultant Construction Programme
Co-ordinator (CPC) to co-ordinate the construction
works at Faslane and Coulport. Detailed reporting and
working arrangements are being finalised with the CPC,
who will administer the contracts and be responsible for
co-ordination between contractors. PSA will retain pri-
mary responsibility for management and will continue
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to contract directly with the construction companies.
The estimated cost of the CPC services is currently{some
£12.2 million plus VAT but this will increase when
further works requirements are settled. Approximately
two-thirds of this cost will be attributable to Trident.

4. NAO concluded that although there was some loubt
whether PSA had devoted sufficient resources to the pro-
gramme in the early stages, there had been significant
improvemen:s during the last two years. Lipi
between MO and PSA, and the flow of financi
programme information, were generally good, al ough
PSA are planning to improve the information the pro-
vide to MOD on resource costs. The committed and
reporting structures for reviewing progress againsf time
and cost appeared to be working effectively. At the time
of NAO's examination the site management arr nge-
ments for the Clyde Submarine Base were still an atea of
some concern but this was before the CPC| was
appointed. It will be important that the contractual
responsibilities and liabilities of the various parties
involved in such a complex programme are cl arly
defined and tnat the operation of the novel CPC arr: nge-
ments is closely monitored by the approgriate
Headquarters Committee.

Programme costs

5. The total estimated cost of the Trident-attributable
works programme is now £671 million (avegrage
1986 - 87 prices), including PSA resource costs of dome
£75 million. This represents a real cost increase of £360
million (116 per cent) over the 1981 estimate, adjusted to
take account of the effects of the decision to process UK
missiles in US facilities at Kings Bay, Georgia. [This
results from increases in the estimated costs of infivi-
dual works projects (£159 million) and PSA resources
(£51 million), and the addition in 1984 of a spegific
works contingency to cover the many uncertaintie¢s in
the programme (£202 million), partly offset by a reduc-
tion in the proportion of some projects attributed to
Trident (£52 million). The contingency now represents
43 per cent of the estimated works cost. There has heen
no real cost increase in the total works programme
budget since the establishment of a baseline budget fol-
lowing the 1984 review, which was the first point at
which PSA had been able to gain a clear appreciatign of
what was required.

6. The contingency provision is high by comparison
with other areas of the Trident programme. How
many uncertainties remain. A number of works biiefs
have yet to be endorsed; many projects are still in|the
planning phase — at August 1986 48 per cent of work
had yet to reach the Final Sketch Plans stage at which
realistic costings can normally be produced for the first
time; and only some 20 per cent of the programme by
value had been put out to contract at the end of 1986}, so
the peak construction years are still to come. Moreo er,
local authority or public opposition might increase and
hinder progress; nuclear safety requirements could 4dd




further complications to design and construction pro-
grammes; and it may prove necessary to accelerate the
construction programme in order to meet completion
dates. MOD and PSA therefore believe that the high level
of contingency is ‘ecessary to cover design, construc-
tion and other external unce- ‘ainties in th~ programme.

7. Each project is subject to the normal PSA nroject
control procedures, subject tc :ome modifications. and
Treasury and Ministeria' approval is required at certain
planning stages, depending on the sums involved. MOD
areresponsible forthe initial approval of the requirement
but thereafter projects follow PSA’s Plan of Work. This
requires approval of cost estimates by both MOD and
PSA at four key stage of development, ie Feasibility
Study, Preliminary Sketch Plan, Final Sketch Plan and
Pre-Tender Estimate. For Trident there have been some
modifications to these arrangements to save time. Some

had led to a lack of economy, or that the audits should be
appied more generally. Contracts had been let by compe-
titive tender, with a few exceptions where no alternative
suppliers were available, and contract prices so far were
on average below the pre-tender estimates, possibly
reflecting the current climate in the civil engineering

industry. Although cost control appeared to be generplly
satisfactory, a risk of cost escalation remains because of
the many uncertainties and the early stages of |the
programme.

Progress to time

9. Exceptionally, PSA arereporting directly to MOD on
progress during the course of individual contracts, with
monitoring against critical dates on each. On some key
projects facing very tight schedules, programmed time
con..ngencies have been seriously eroded by the need to
demonstrate that designs will meet nuclear safety
requirements. Where possible the work is bej g
rephased to contain overal] slippage, if necessary |y
drawing further on contingency provisions. When
MOD’s Equipment Policy Committee reviewed the over-
all staff requirements in 1986 they were told that the
approval process for works briefs and planning applida-
tions at the Clyde Submarine Base had placed a v
heavy burden on resources in MOD and PSA, and|a
number of milestones had not been met until well aftpr
the due dates. Together with additional problems {—
asbestos contamination, political opposition from loch]
authorities, nuclear safety requirements — this posed|a
significant threat to the availability of these facilities hy
the required dates. Progress on the Rosyth programmnie
was generally satisfactory, although the degree of rigk
had increased because of 3 one year slippage in the com-
mencement of planning.

10.  Erosion of programme contingencies for key facil
ities before construction has commenced is a cause fo
concern. However, MOD and PSA expect the bulk of th

programme to be completed on time and they are makin

every effort to minimise slippage on critical projects
Possible delays to the AWRE programme may reduce th

pressure on the Works Programme at Coulport, but nd
slippage has been allowed so far. Contingency plans ard
being made to meet requirements should key facilities
not be available on time.
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Appendix 4

The Trident nuclear programme (paragraphs 3.25 to 3.29 refer)

1. NAO examined the arrangemer s for management
and control of the nuclear element f the Ti. ent pro-
gramme and of the associated capital works not charged
to the programme, and also action by MOD to overcome
staff shortages in the nuclear area.

Warhead development and production

2. Although the US will supply the missile and associ-
ated SWS equipment, CERN is responsible for the UK
warhead development and production. A feasibility
study completed by CERN in early 1983 led to the
approval by Ministers of the Staff Requirement for the
warhead in 1984.

3. The CERN element of the Trident programme con-
sists of four major areas: development, production,
special (ie fissile) materials and capital items, although
the last item accounts for only 5 per cent of the nuclear
programme expenditure. Most of the development and
production expenditure is incurred in the US under the
arrangements described in paragraphs 4.1 to 4.10 of the
main Report. NAO’s examination concentrated on the
arrangements for the third area, purchase of special
materials, which is the largest element of UK
expenditure.

4. Special materials are purchased to satisfy all
Defence requirements and a proportion is attributed to
the Trident programme in accordance with the criteria
outlined in paragraph 1.6 of the main Report. NAO's
examination showed that consideration was given to the
purchase of special materials from the US on cost
grounds. In 1982 Ministers decided after taking account
of the possible options for procurement, together with
political, economic and employment considerations,
that a substantial proportion should be purchased in the
UK. MOD’s discounted cost comparison showed that
this option was only marginally more expensive than US
purchase.

5. MOD are purchasing special materials in the UK
under fixed price contracts with a single source, British
Nuclear Fuels plc. The main contract includes a price
escalation formula and provides for two price reviews in
the future against the risk of significant changes in world
market prices; it also allows for the quantities ordered to
be varied, and for premature termination. Another con-
tract includes a target cost/incentive arrangement, the
target cost being based on comparison with the cost of
US purchase.

6. Purchasing from a monopoly UK supplier creates a
danger of paying excessive prices; but, as noted in para-
graphs 4 and 5 above, MOD have tested their contract
prices against the cost of buying US materials.

Atomic Weapons Research Establishment (AWRE):
Capital works

7. The new production and research facilities being
constructed at AWRE are required for reasons other than
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Triden. but are nevertheless essential to the require-
ments of the Trident programme. NAO examined
history and the arrangements for management of these
facilities. concentrating on those projects critical |to
‘irident and associated safety measures. As with
Trident works programme, there are many individ
projects for works and/or equipment. PSA are managi
the major works projc.ts but AWRE are managing others,
for some works, plant and equipment, without P
involvement. Ge: erally PSA’'s works projects are m

£270 million expenditure up to 31 March 1987 on pro-
jects critical to Trident, £218 million relates to P
works, although PSA are responsible for only about
the total programme.

8. In response to a report in 1978 by an independegnt
expert, Sir Edward Pochin, which highlighted deficign-
cies in existing ageing facilities at AWRE, MQOD
embarked on a major refurbishment of the Establishment
in order to maintain a safe basic nuclear warhead pfo-
duction capability for future years. In particular, duripg
1980 the Secretary of State approved the provision|of
nine major new and improved facilities for processing
plutonium and handling radioactive wastes to current
health and safety standards, at an estimated cost of £134
million (at Autumn 1979 prices). Each facility, as with
other capital works at the Establishment, was cdn-
sidered as a separate project; and, although arrange-
ments were made to report regularly to Ministers on
nine projects, the work was not regarded as a capital pro-
gramme as such.

9. By 1982, the process of studying the requirements|in
more detail and of refining cost estimates had revealpd
an increase in costs. Moreover, the decision to purchase
the Trident system called for increased productipn
capacity, ie the capital items charged to the Trident pro-
gramme (paragraph 3 above), and for the improved fadil-
ities to start production two years earlier than the
original plan. Ministerial approval was given to procegd
at an estimated cost of between £260 million and £28

million for the nine major plutonium related projects (at
Autumn 1981 prices). This approval recognised that
tenders would have to be invited before detailed pla
ing was complete and while much more still needed |to
be done to study and cost the requirements in detail. [n
practice, for instance, this has resulted in PSA following
apolicy of sequential contracting whereby structures are
designed and built without a full appreciation of the
equipment they will house. Ministers were fully
appraised of the attendant risks and uncertainties of
embarking on a large and complex programme on tHis
basis but they were advised that there was no option blut
to proceed if the Trident timetable was to be met. A Par-
liamentary answer in the House of Commons in ]
1982 gave a provisional estimate of the cost of the facil-
ities, some of which were at an early stage of planning, hs
about £300 million over the decade.

10. By September 1985 the estimated cost had risen to
£370 million (at Autumn 1985 prices) and slippage jn




the Programme was forecast. In the light of concerns specific responsibility for the Trident related projects.
emerging from other projects, particularly those ¢ ssoci-  To assist him CERN will use a co-ordinating contractor,
ated with the infra-structure for the new facilities, ] finjs- since there is 2 shortage of suitably qualified engineers
ters agreed that CERN should carry outareview covering  in the Government service to handle the complex inter.-
a wider group of 32 AWRE capital and works projects faces between variouc nuclear plants and sophisticated
estimated to cost £578 million (at Autumn 1985 prices|, computer control systems. A Facilities Integration Con}
including those critical to Trident. The review, carried tractor has now been appointed following tenders fromn}
out in conjunction with PSA, took into account an ear- five companies.

Fuels, and was completed in May 1986. It confirmed that 14. A recent re-organisation of the CERN HQ structurg
there were difficulties arising from the risks mentioned has created a new Deputy Controller (NUC) post with
in paragraph 9, particularly in relation to the complex single respons.lblhty fo'r all nuclgar resources and t.he
fitting out stages for mechanical and electrical and dependent projects. This re-organisation, together with
specialist equipment. In addition changes in design the establishment in November 1986 of a Committee
requirements, revised nuclear safety standardsandsome ~dealing with CERN's total contribution to the Trident
contractual difficulties had contributed tocostoverruns  Programme, is intended to assist liaison and  co-
and delays. The problems centred upon two key pro- ordingtion betweep CSSE and CERN along with HQ
jects, the Plutonium Processing Building and the Liquid oversight of the Trident programme. The Nucl_ear.Facxl-
Waste Treatment Plant, details of which were described ities Management Board, formed at the beginning of
in the 1985 - 86 PSA New Works Statement submitted to 1987 and chaired by CERN, will concentrate on monitor-
PAC. ing and control of the Trident related projects. Since July

1986, on the recommendation of the Trident Group, all
11. According to the CERN review the total cost of the reports by CSSE on Trident have included a section on
32 projects was estimated to be between £836 million the AWRE Capital Works Programme.

and worst case basis. These estimates included proj: cts ;jamiﬁg }:?;gkr;ncgl{;u;;nfgetgﬁi ailﬁiv?ilr?grziﬁtio;n
not specifically critical i in-servi £ i

o ectiically critical to Trident in service dates, and trol towards the end of 1986, For PSA projects, arrange-
tracts of £157 million) not included in earlier estimates MeNts were in many respects similar to those fm." t.he
for the nine plutonium related projects. They did not ITident works programme, with management _by ajoint
include MOD or PSA in-house resource costs. The “best MOD/.PSA team, a hierarchy of MOD Iec_i Lo TUi{TBes and
case” cost of those Projects critical to Trident was £657 gepor m.lg StI‘UCtl‘ll‘eS and two Groups w1th1.r1 P}‘? i }n‘quen
million, and handover was expected to slip. These and doOWn into pr}n;)]ect brnanagemeflt teams,ht N q a1son
earlier estimates were not directly comparable because ~arrangements have T ecently strengthened. How-
of the introduction of Projects not envisaged at the €Ver there were some differences and NAO made the fol-

outset, while CERN’s review was the first occasion on lowing observations:

which the major projects related to the Trident capability (a) there was nothing for AWRE works like the
were identified. Statement of Understanding on responsibilities

between MOD and PSA which has been drawn up
12. In June 1986 the Trident Group considered and forthe Trident works Programme, and responsibilj-
senerally endorsed CERN's proposals for improving ties on the AWRE side were not always clearly
Jrogramme management and reducing the slippage. defined, leading to some local liaison difficulties.
-ERN proposed to re-open discussions with British (b) there was no plan for management of the

Vuclear Fuels to see what further lessons could be drawn AW

rom their experience of managing large nuclear capital a lack of overall control of the programme and co-

Tojects and, in particular, any use made of prime con- ordination of projects, ag already recognised by
actors. CERN also examined the scope for introducing CERN.

RE works programme as a whole and therefore

(c) shortcomings in liaison between CERN and

sk to the contractors. He decided that 77 per cent of the CSSE had been recognised and steps taken to intro-
tal programme could be made subject to competitive duce improvements.

xed prices and that AWRE should seek to extend this as (d) each project estimate contained a conting-
T as practicable in the management and early design ency but there was no overall programme conting-
mntracts. ency as in the Trident works programme.

(e) there were no “cost audits” (Appendix 3,
paragraph 8) although independent appraisals had

The CERN review also concluded that there was a been carried out on individua projects.

ed for improved project co-ordination and systems

egration prior to Trident warhead production in the (f) ~the difficulties encountered and the cost esca-
w facilities; that those projects critical to Trident lation illustrate once again the dangers of depart-
>uld be monitored in the same way as, and in tandem ing from normal control procedures, althgggh
‘h, the Trident programme; and that management NAO.re.cogmsed tl}at this was a calculated decision
ngements between CSSE and CERN needed to be by Ministers; particular features were

roved. In response to these issues CERN has — sequential contracting, involving the let-
ointed a Project Director (Facilities) at AWRE with ting of contracts for buildings before the plant

19




to be housed was designed, involving a risk of
wrong building dimensions or interface prob-
lems later.

— theletting of contracts before completion
of all aspects of the design, on the basis of
Bills of Approximate Quantities which are
repriced when drawings are issued for con-
struction.

— a reduction in the number of discrete
planning stages at which approval is sought
to proceed.

(g) therisksassociated with accelerating the start
of the capital works have been reflected in
uncertain estimates of cost and completion times.
CERN sees the risk of delay in completion
stemming from the complex fitting out stages and
the interfaces between facilities — areas in which
experienced engineering resources are limited in
MOD.

(h) the nuclear works programme, though not
formally party of the Trident programme, is clearly
an additional source of financial risk.

Staffing at AWRE

16. In February 1985 MOD found it necessary to
address the problem of recruitment and retention of staff
at AWRE, including the associated factory at Burghfield.
At that time AWRE had a 9 per cent shortfall, excluding
any allowance for wastage, against their 1 April 1988
staff requirement. The shortfall included Professional
and Technical grades, Science Grades and Craftsmen.
This was despite intensive use of Civil Service recruit-
ment methods and internal management action. The
major risks in failing to build up the proper manpower
capability were identified by MOD as being that the
Trident warhead programme could fall behind the
required timescale and that safety might be affected. The
future critical manpower area at AWRE was considered
to be the additional staff required to man the new pro-
duction facilities, as without them the facilities could
not be operated.
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17.  MOD identified the basic problem as being uncom-
petitive Civil Service pay rates. To overcome it MDD pro-
posed special financial inducements and |further
beneficial administrative measures. These included
further retraining, internal transfers, additional{advert-
ising, and employing recruits in less sensitive areas in
advance of their positive vetting clearance.

18. Negotiations between MOD and Treasury even-
tually resulted in a Special Pay Addition of £/1.000 -

£2,000 being approved in September 1985 for thie lower
and middle-grade non-industrial Professional anid Tech-
nical and Scientific grades at AWRE and Burghfipld. An

allowance for industrials has recently been agreed by
Treasury on the condition that MOD commissionla value
for money audit of the use of industrial labour af AWRE
including productivity arrangements.

19. By April 1987 the shortfall of specialists an
trials as a percentage of the total staff requireme
grades had fallen to 2.8 per cent. The progress rgport to
Ministers in April 1987 showed a 4.4 per cent ne{ rise in
the number of specialists in the previous four months
and concluded that, provided every effort continued to
be made, there were good grounds for confidenie that
AWRE's April 1988 manning target for spedialists,
requiring a further net increase of 4.7 per cent, would be
met on time. On industrials, there was confidenke that
non-craft numbers would be met but a sustained effort
would be required to meet the target for craftsmen.
Further measures have been taken to reduce lokses of
potential recruits.

20. The Trident Watch Committee, Trident Gro p and
Nuclear Management Board are all aware of the s affing
problem at AWRE and the effect the shortfall maly have
on the Trident programme. They have bee kept
regularly informed on the difficulties encounteréd and
the progress of measures introduced to overcome the dif-
ficulty. The risk to the programme now appears tp have
been reduced but there may have been some detrimental
effect in other parts of MOD through transfers of §taff to
AWRE,




