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OBJECTIVES OF THE INVESTMENT

1.  The objective of this investment is part of the overall objectives of the Nuclear
Warhead Capability Sustainment Programme (NWCSP). The particular objective is to
retrieve and restore an enduring capability to fulfil the requirements below, in respect of
Enriched Uranium.

EXPLANATION OF THE REQUIREMENT

2. The requirements below are traceable to the MoD Nuclear Weapons Integrated
Project Team (NW IPT) System Requirements Document (SRD) ref NWIPT/04/35/01
Issue 2 March 2006, which in turn is traceable back to the Nuclear Warhead Programme
User Requirements Document (URD) version 5.1, October 2005.

Material Ageing, Life Prediction and Surveillance
3. The URD articulates the need to underwrite the safety and performance of the warhead.

Component Manufacture (Inc. Research and development)

Storage of Special Nuclear Material (SNM)

6. The URD has a continuing requirement for the safe and secure storage of the Enriched
Uranium inventory. Suitable and sufficient storage arrangements compatible with projected
programme throughputs and stock levels will be an enduring requirement of the EU
capability.

BACKGROUND
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SPECIALIST ADVICE

10. Several sources of specialist advice have been utilised in the compilation of this
Investment Appraisal. AWE has provided technical information and costings of the options.
Pricing and Forecasting Group (PFG) have validated the cost and schedule models and
the scrutineer community in general have given feedback and guidance throughout this
phase of the approvals process.

POSSIBLE OPTIONS

11. Eight options are considered within this document:
A1 Do nothing
A2 Do nothing extra
A3 Stretch current capability
B  Refurbish
C  New build

SCOPE OF OPTIONS

Option A1, A2 and A3 overview
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Option A1 - ‘Do Nothing’

Scope

Analysis
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Option A2 — Do Nothing Extra

Scope

Analysis
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Option A3 Stretch Current Capability

Scope

Analysis
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Option B — Refurbish

Scope

Analysis
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Option C. ‘New Build’

Scope
35. This option is to build a new EU facility on a brown-field site at AWE Aldermaston.

Analysis
36. This option will fully satisfy the requirements of the NW IPT SRD and hence the URD.
The new facility will be designed and built to satisfy all relevant legislation and be
environmentally sustainable in accordance with the MoD Sustainability Handbook. The
design will also facilitate safe and efficient decommissioning when required.
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42. Option C, New Build is the recommended option.
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SHORTLIST OF THE OPTIONS
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57. A full and comprehensive analysis of the options above is provided in the Options
Analysis Document ref DPA/NW/PGL/101/319/01 dated 20/11/06. This document
concluded that Option C, New Build is the recommended option, however the core of this
analysis is repeated in this document for completeness.

58. This Investment Appraisal will provide detailed costs associated with options A1, A2,
A3, B and C. Confidence Modelling for Option C has been carried out and the results
recorded in this document. The costs for Option D are based on the costs for Option C. An
assumption has been made that the difference between these options is that a reduced
manufacturing capability would be required within the facility for Option D. The cost of
Option D has therefore been estimated as being 98% of the cost of Option C. However,
the cost of procurement of the products inherent in Option D can only be estimated and is
shown in square brackets in the table. As this results in a rough order of magnitude cost
for Option D, net present value has not been calculated

59. Option E and F have not been costed in this Investment Appraisal. The Option
Analysis document has fully explored these options and discounted them.

SUMMARY OF COSTS

WHOLE LIFE COSTS (OPTION C)

61. Whole life costs for Option C are tabulated at Annex C

OPTIMISM BIAS

62. An Optimism Bias check has been conducted by Pricing and Forecasting Group
(PFG) on capital cost and schedule date estimates to In Service Date (ISD). To obtain a
single deterministic figure without risk, the indicative risk allowance of contained
within the facility build base estimate has been removed. Using responses from the NW
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IPT EU project team the confidence figures pass the Optimism Bias check for both time
and schedule indicating that the estimates include an appropriate provision for risk and
uncertainty. It should be noted that the Optimism Bias exercise has been carried out
against the Equipment Model due to the nature of the process equipment and building
design. This is a more stringent assessment than the Non-Standard Building assessment
model. The results generated are shown in the tables below.

Optimism Bias check results - Cost

Single Deterministic 90% Confidence
Figure + OB Factor Value

Anticipated Business
Case status at
submission stage

Optimism Bias check results - Schedule

Single Deterministic 90% Confidence
Figure + OB Factor Value

Anticipated Business

Case status at July 2016 Feb 2017

@bmission stage

SENSITIVITY ANALYSIS

63. The Option Analysis Document ref DPA/NW/PGL/101/319/01 dated 20/11/06 has
detailed the merits and demerits of each option and has concluded the only feasible option
to be [BBlBIIE. On that basis Sensitivity Analysis would not produce meaningful results
and has not been carried out.

RISK

64. Risk registers have been produced by for options A, B and C, and are detailed in
document ref DMP/EUP/LL/19098944 version 9.

PROCUREMENT STRATEGY

65.
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CONFIDENCE MODELLING OF OPTION C

70. The risks identified were applied to the project schedule and assigned to the
appropriate activities. Confidence modelling was carried out using the Predict software
tool. The following results were produced for the cost and schedule as affected before risk
mitigation actions have been taken and post risk mitigation actions. This exercise was
carried out for the Assessment phase of the project (i.e. Initial Gate to Main Gate) and for
the overall project. The costs below are as recorded in the Initial Gate Business Case and
include the AWE fee ||l

Cost confidence model (Option C Assessment phase)

10% confidence 50% confidence 90% confidence
Postmitigating action | NNSMOONON | DASIDONNN

Schedule Confidence Model (Option C Assessment phase)

10% confidence 50% confidence 90% confidence
Post mitigating action Mar-2010 |

Cost Confidence Model (Option C Whole project)

10% confidence 50% confidence 90% confidence

Post mitigating action
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Schedule Confidence Model (Option C Whole project)

10% confidence 50% confidence 90% confidence
Post mitigating action

AFFORDABILITY

71.

PLAN FOR POST PROJECT EVALUATION

72. The project will be subject to a Post Project evaluation in accordance with the
requirements of Appraisal and Evaluation in Central Government (Green Book). The
content of the evaluation will be in accordance with JSP 507 and the Acquisition
Management System.

73. The EU Project will present two principal opportunities for evaluation and for using
the experience and understanding to improve future performance, for both the EU Project
and for other NW IPT projects at AWE.

74. The Enriched Uranium Project is one of the first major AWE project to go through the
Investment Appraisal Board Initial Gate process. As such it will help establish the key
features of the process, including the interfaces between NWIPT AWE and PFG. The
experience of this process will be given to other projects through the established DPA
Learning from Experience (LFE) process and the AWE Review, Learn and Improve (RLI)
process.

75. The IAB Initial Gate process will review aspects of the EU Project over and above
those examined by existing AWE review processes. Any issues arising from the Initial
Gate review will be analysed and appropriate actions will be taken to maintain efficient
project progress. The lessons learned through the Initial Gate process will also be
captured and will inform the Main Gate process in due course.

76. A plan for Post Project Review workshops and presentations is included at Annex D.
RECOMMENDATION

77. This Investment Appraisal supported by the evidence provided by the Option
Analysis Document ref DPA/NW/PGL/101/319/01 dated 20/11/06 recommends that Option
C, New Build is adopted as the solution to the continuation of the UK Enriched Uranium
Capability.
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ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

MASTER DATA ASSUMPTIONS LIST (MDAL)

The major items of equipment to be procured are: Furnaces, Gloveboxes & HATC. How AWE
option down through the supply — chain to the Prime Contractor.

8. The new build option will include for the decontamination, demolition & removal of waste of

this existing facility through to brown field status (i.e. grubbing up of the slab).

10. The new facility is circa 18,000m2 GIFA including integrated materials store.

The business case reference is; DMP/EUP/LL3196893

14, The Procurement Strategy reference is; EU Project Procurement Strategy
DMP/EUP/LL3111564
15. The recommended procurement strategy advises a 2 stage Design & Build Contract.

16. The MDAL is held through the “DOORS” module in project. It exists as a “live” working
document which will capture & clarify additional assumptions & Exclusions as & when they

arise.

22. End point of decommissioning is brown field site
23. BPM agreement is reached

<10% component manufacturing reject rate.

29.

34. Cannot submit scopinﬁ report until after site development plan is submitted

36. No internal (i.e. ARTL) or external (i.e. NI} approval conflicts with the programme of other
projects
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ANNEXE to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

PRBs are held on the 2nd Tuesday of each month

40. Trained & competent technicians

43. ISO containers are assumed to be free issue & unlimited supply
44, RAMSCAP containers are assumed to be free issue

49. Regulatory requirements & discharge limits remain constant over the period
50. Information Sources include: EUP ROM Estimate 16/3/05 - DMP/EUP/LL3105423

53. NSPA perimeter fence access remains same over project operating life

54. VAT is excluded from all cost modelling assumptions

55. Energy and utilities costs associated with D&D are included within the D&D figures

56. There is no cashflow restraint on LTC (Long Term Costs)

57. Overhead calculation on AWE does not alter over the Whole project lifecycle period

58. Fundini continuii is irovided iost-submission to suiion MoD durini IAB aﬁiroval irocess

60. All facility staff will be reassigned duties elsewhere on site; no redundancy or retraining costs
are included

61. Fundinc.; is consistent with iro'iect estimates and Eroiramme

63. Sunk costs prior to December 2006 are excluded

64. Clean waste / spoil (building material) & removed topsoil has no residual value

65. NPV Discount Rate = 3.5% per annum (Treasury Green Book)

66. Construction working hours are 45 hours (5 days at 9 hours)

67. Minimal delay in site access routines (workers and deliveries)

68. Works areas security classification suitable for workers security clearance (aiming for lowest
level requirement for construction staff)

69. On and off site logistics provisions available in time to support construction programmes.

This will include
- Day and night accommodation
- Parking (on and off site)
- Park and ride
- clearly defined access routes and procedures
- supply chain (plant & materials)

70. Cost base date 1Q2006 price levels

. Working week is 40 hours

No indexation or escalation costs have been applied to costs during the WLC estimate period

76. All insurances are excluded from the scope of this assessment
77. The WLC includes decommissioning costs
78. Assume new build facility and store are designed for ease of decommissioning

79. No severance is payable at the completion of the project

81. Allowances have been included for decommissioning labour
82. Basis of Calculation of Support Services Operating Costs: For human resources a working
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ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

year has been taken as 1700 hours net of holidays and sickness. The rates provided are
inclusive of all on-costs.

84. In the Whole Life Cost models capital costs that are programmed over several years are
evenly spread taking no account of estimated S-curve - refer to project specific cashfiow
forecasts

85. There will be a minimum level of Project PM support during the store clean out phase (2 men
per year)

86. WLC models exclude sunk costs

87. Excludes disposal on - costs (DRIGG etc.)

88. There are no technology spin - offs from the project

89. Once facility is re-built, the original store will require demolition

90. New build option at existing location will be seismically qualified

91. Site Security accept the re-build option on its existing plot with no caveats or constraints
imposed

92. The new facility will adopt the current packaging.

96. Provide Waste Management System (WMGT)

97. The data available for feedstock will be correct.
98. Major maintenance will be performed from outside the facility
99. Maintenance equipment will be provided by Operations.

100.  Assumption that the WDA will set/determine the types of trials required in the new facility
during commissionin

103.  Cost of any project team accommodation move will be borne by directorate

104.  Sponsor requirements are complete and we will design accordingly

105. New facility will be accommodated in a single building (the accommodation block may be
linked)

106. Ca&l standard systems will be the norm

107. Do Nothing - assumes closure imminently - includes decommissioning costs

108. The furnace in the new facility will require 415 volts maximum

109.  Uranium strategy will provide evacuation centre and route, not the EU project

110.  Accommodation and related infrastructure for contractors will not be provided by EUP

111.  Assumption that we can design 'safe by shape'

112.  Simulation model will define material movements required

113.  Buy in to new technology will be obtained providing it is ALARP

EUP will fund recruitment for new facility
118.  Facility will be designed for technician level staft

119.  Emergency control point(s) are part of EUP

120.  Phased delivery of assets

121.  Anring fenced (island) site will be used for construction

122.  An ElA is required

IAB approval is not subject to successful planning application

128.  All charge material will be appropriately sized to fit the crucible (separate campaign for size

reductioni
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ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

135. Gas supplies (except for Nitrogen) will be used from a local gas source (i.e. bottles/tanks)

136. Nitroien suiilies for the EU are drawn from the site supply.

138. The new EU facilities will take steam and hot water from the AWE district system
139. Tensile test equipment will require access to both the front (operator) and the rear
maintenance), therefore it can't be placed flat against a wall.

144, The EUP will not take responsibility for creating or moving a police gate

154.  Facility is designed and constructed to enable planned inactive and active commissioning
strate

156. Criticality limits are resolved by FEL Gate 2

161.  Building Services detailed design will be in-house
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ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

A clean build environment will be maintained throughout the fitting out phase

The waste is characterised within the interim storage period .

177.

182.

Disposal routes will be identified.

183. Quantities of waste will be generated.

184.  Position of the new EU facilities is to be situated oiposite building A91.1.

186.  NSPA security arrangements are not applicable during construction as the site is outside the
controlled area

188.  All labour used during Construction & decommissioning of New Build EUP will be subject to
basic security check only
Adequate utilities are available adjacent to the new facilit

Facility specific security measures remain constant over the operating period

Demolition contractor's site lay-down area will be outside the NSPA
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219.
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226.
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228.
229.
230.
231.
232.

240.
241.
242,
243.
244,

CONFHBENHAL
ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

The end point of decommissioning will be a brown field site

Site wide construction logistic co-ordination will not affect EU progress

Public debate and potential public inquiry on site wide developments will not aftect EU
progress

EU progress will not be hindered by the lack of significant highway construction/modification in
the local area over the next 7 to 8 years

Must complete all active commissioning prior to the completion of CSR Active and POSR
PRB sanction acceleration of active commissioning during FEL3 activities (inactive
commissioning)

9 month planning review

No public inquiry

Installation schedule does not conflict with equipment manufacture lead times

Tender periods will be minimised and have no impact on the critical path

Detailed Design starts pre FEL2

Failures and defects that occur during commissioning will be dealt with on a “same day”.
Off site testing will be maximised to reduce the likelihood of on site failure

The installation will be right first time

The design will be right first time

Planning Approval will be required by the PRB at FEL Gate 3 to proceed

245,  Off site activities are to be maximised to oitimise the site based imilementation phase

247.
248.
249.

No mobilisation period for Design House
System integration and testing at works as well as modularisation where practical
Design and safety case preparation are fully integrated
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ANNEX E to
DPA/NW/PGL/101/319/01/1A
dated 13/02/07

Excludes Post room services
259. Excludes Conference/Meeting Room Management
260. Excludes Training + Room Services
261.  Excludes Reception
262. Excludes Switchboard
263. Excludes Help Desk & Software
264. Excludes Pest Control
265. Excludes Environmental
266. Excludes Quality
267. Excludes Sub-Contractor Interface
268.  Excludes Business Continuity
269. Excludes Archive Storage & Retrieval
270.  Excludes Photocopying & Printing Services
271.  Excludes Health Physics
272.  Excludes Surveys and specialist reports
273.  Excludes Business Rates
274.  Excludes Furnace
275. Excludes IT Service Contract
276.  Excludes Computer peripherals
277. Excludes Consumables
278. Excludes Photocopiers, Fax etc.
Excludes Bottled Air / gas

286. Whole Life Cost excludes cost of manufacturin

297. Excludes VAT ier T.Die advice

299. Excludes Insurances
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300.
301.
302.
303.
304.

306.
307.
308.
309.
310.
311.
312.
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ANNEX E to
DPA/NW/PGL/101/319/01/1A

dated 13/02/07
Excludes Soft facilities management (Incl. HR/Records/Reports/Meetings/Auxiliary)
Excludes Grounds Maintenance
Excludes Security
Excludes Transport (Incl. Park & Ride)
Excludes Car Parkin

Excludes Catering
No royalties are payable or included for transfer of technologies
Excludes Portering

Excludes Laundry

Excludes Telecom's

Excludes Waste management/disposal

Excludes Assurance
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