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Question 1

1) Describe how projected life expectations are determined and then
utilized in the development of a list of spare equipment and spare
parts.

Sources of Information:

= Operational Assessment and Tank Utilization Model
(P-ESR-J-00003)

* |ndustry and Vendor Information

= Operational Experience from similar plants

= Reliability and Maintainability Evaluations at Parsons
Technology Center
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Spares Optimization Where to Start?
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Production System
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Maintainable Iltem Questions

Feports  Help

E I IvI IMicrosttSamsSerif j
| e nhE | ~MAINTAINABLE ITEM

— PU M 221132113321
E- Il S5WPF: Salt Waste Processing Facility E
G- [l AFF: Alpha Finishing Facility
B 45P: Aipha Strke Pracess £ PUMI 221132113321 21123231

Il BALANCE OF PLAMT: Balance of Plant E quipment
W COLD CHEMICAL: Cold Chemizal Storage FU Code CSSXPUMP ROTARY Pump Rotary
W C55%: Caustic Side Solvent Extract
Il C35x IMSTRUMENT: CSS Instument SWPF M Code  P-1094
W 55 MECHANICAL: CS5 Mechanical SWPF
[+l C55% AGITATOR: Agitatar

IPump - Salt Solution Feed

- [l C55X CONTACTOR: Cantactor Cornments | Questians | <
&+l C5S¥ EDUCTOR: Eductor 5
(- I CSS% FILTER: Fiker \) 1 1S THEITEM SUBJECT TO STATUTORY REQUIREMEMTS? 2 Statutory requirements apply to the area but not to this specific tem
(-l C55% HEAT EXCHANGER: Heat Exchangsr \") 2 DOES FAILURE CONSTITUTE AHAZARD TO PERSONMELENYIRONMEMNT? 2 Uncontrolled failure normally leads to equipment or environmental damage
[+l C55X MANUAL VALVE: Manual Valve \’) 3 WHAT IS THE EXPECTED LOSS DUE TC ITEM FAILLURE? 1 Definite loss of production or critical support system
[}= LSS% PRESSURE SAPETY DEVILE: Pressure Safely Device 3P4 WHAT IS THE AVERAGE REPAIR COST FOR ITEM FAILURE? 1 Major repairs, refurbishment, or emvircnmental clean-up required
B oot UMD DIAPt A e Lertfugel D515 THE TEM LIKELY TO FAIL IN SERVICE? 3 ltem is nugged, in reasonahle condition, and is unlikely to fail
: Pump Diapragm e e )
=l C55X FUMP ROTARY: Pump Fotary \) 6 AN FAILURE BE PREDICTED? 2 Muoderately difficult, but possible to prevent failures (CBM 7).
: Purnp - Sakt Solution Feed *3) 7 WHAT IS THE PRODUCT LOST DURING REPAIR DOWNTIME? 1 High-value primary products or key processisafety utilities.
: Pump - Salt Solution Feed \3) 8 WWHAT POTENMTIAL SALES OR MARKET LOSSES MIGHT BE SUFFERED? 1 Direct loss of sales, or breaks customer supply contract requirements
 Pump - Solvent Feed \3) 9 CAN A SUBSTITUTE ITEM OR SYSTEM BE USED AS A TEMPORARY MEASURE? 3 Mot necessary, or substitution is easy and readily available
: ;m:izﬁ::::::mank 3 10 WHAT IS THE COST OF SUBSTITUTIONBYPASS? 3 Mo action required, or simple uze of ather equipment.
Purp - Caustic Wash Tank \3) 11 ¥WWHAT ARE THE RE-START PROCEDURE REQUIREMENTS AFTER FAILURET 2 Re-start of associated equipment within normal eperating procedures.
: Pump - Ba-137 Decay Tank Xfer 12 WHAT IS THE INDIRECT COST IMPACT OF UNPLANNED FAILURE? 1 Major operational costs incurred during downtime and/or downtime >24 hrs.
: Pump - Ba-137 Decay Tank xfer
: Pump - Solvent Drain T ank,
: Pump - Solvent Drain T ank,
: Pump - Strip Effluent Coalescer Feed
: Pump - Strip Effluent Coalescer Feed
: Pump - Strip Effluent Pump T ank
: Pump - Strip Effluent Tank.
: Pump - Solvent Strip Feed Review Al |
- Pump - Solvent Strip Feed -
G-l C55% SHIELD CAP: Shigld Cap

-l C55% TAMK: Tank -
- £55% SPECIALTY ITEM: C55X Specially Item Sw/PF Add | Edit Delete | Refresh |
7B ELECTRICAL: Flectica SWPF W « Ireoord T o 16 , | N |
-l HYAC: Heating and Yentilation Equip

-l LAB: Laboraton Equipment

EJ—I MATERIAL HANDLING: Material Handing SwPF Bill of Materials

+ [l FROCESS SUPPORT: Process Support S4wPF

Stock Mo I Part Mame I Unit Y alue
A 0000437 M/Seal CAR/SIC [VitonE] $500.00
A 0000434 Retainer O Ring [ton-B) $20.00
24 0000498 0 Ring [Gearbox) $20.00
4 0000505 F/Cover O Ring [VitonB) 2000
24 0000512 Press Y 0 Ring [Viton-B) $20.00
1A 0000518 Rear Lip Seal $100.00
LA D000S17 Lip Seal $100.00
A 0000521 Front Cover Dome Mut $10.00
1G] (Nodes 13798) Feacly 4 £0031676: RWOK (3 SOL Native Client | -/ swpf_prod_rem
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Spare Parts Considerations

= How these parts affect the equipment

= How does the equipment effect the production system

= How does the production system effect overall production capacity of
the plant.

Production System
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Criticality of the Spare Part

= When we consider how to stock a part we often start with the
part itself, i.e. how expensive is it, how much lead time is
involved in reorder, how often we use the part, how hard is it
to find. While all these are valid questions they are not what
should be the first concerns when formulating a stocking policy
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How Does the Spare Part Fit In

Maintainable Item
Break Down Cost

Maintainable
ltem Criticality
Profile

SPARE PARTS
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Spare Part Questions

File Edit Reports Help

E _I I IvI IMicrosoft Sans Serf j
| SleaniE || spares
=+l SWPF: Salt waste Processing Facility = E

W 2FF: &lpha Firishing Facility :'-cf:'

W A5P: Alpha Stike Process Fart Murnber 0000487 W Commaon acraoss sites
B BALAMCE OF PLANT: Balance of Plant Equipment
B COLD CHEMICAL: Cold Chemical Storage PartName  [h/Seal CARYSIC (viton-B) Spare Type |Proprietory |

W £S5 Caustic Side Sobvent Extract

B 55 INSTRUMENT: C55% Instrument SwFF FemDEEls |
;c.ss?;;;%\? 'L%%Lh:cj;étﬁ%hamcal SWRF ltem | Manufacturer | Details 7 Associated ltems | [
il 55X CONTACTOR: Contactor )1 WHAT IS YOUR ESTIMATE FOR THE COST OF THE ITEM 7 2 $1.000-$10,000.
E;: Egg§ EE#‘EC;_D;;?L‘C‘” 32 WHAT WOULD BE AN APPROPRIATE STOCK LEVEL ? 2 Fewsrthan 20- eq: a general demand/category spare.
, ) 23 WHAT IS THE ESTIMATED USAGE RATE FOR THIS ITEM ? 2 Mon-uniform usage -or-less than 4 stock issues peryear
-l C55% HEAT EXCHAMGER: Heat Exchanger 1-9- R
-l £55% MANUAL WALVE: Manual Valve \9) 4 HOW CAN THE SPARE BE USED 7 1 Serves.a number Dfmachmes_or plant areas.
-l C55X PRESSURE SAFETY DEVICE: Pressure Safety Devics \9) 5 DOES THE ITEM HAVE AN IN-SERVICE DESIGN LIFE ? 1 MNo- Fanur_e is random atany time.
-l 55X PUMP CENTRIFUGAL: Pump Centifugal \) 6 CAMNTHEITEM BE DAMAGED ACCIDENTLY WHILE IN-SERWICE 7 2 ltemis atrisk butis protected.
- C55% PUMP DIAPHRAGHM: Pump Diapragm ::) 7 IS THE ITEM LIKELY TO FAIL IN-SERNICE 7 1 Failures are cormmaon with this type of itern.
=l C55% PUMP ROTARY: Pump Rotary \f) g I3 FAILURE PREDICTABLE 7 1 Wery difficult orimpossible - no visible or detectable symptoms
- P-1098: Pump - Salt Sclution Feed \?.) 9 WHAT IS THE FAILURE CHARACTERISTIC OF AN IN-SERYICEITEM ¥ 1 Sudden and unpredictable (spare required for immediate fitting
4 0000487 M/Seal CARSSIC [Viton-B) \f) 10 CAMTHE IN-SERWICE UNIT BE CHECKED REGULARLY ? 1 MNoinspection feasible.
¥ 0000434 Retainer O Ring [Vton-B) \f) 11 INWHAT TIME-SPAN DOES THE REFPAIR HAVE TO BE COMPLETED * 2 Atthe end of the current batch/shift or next planned stoppage.
JE 0000458: O Ring (G earbox) 212 WHAT IS THE AVAILABILITY OF THE SPARE IF NOT IN STOCK ? 1 Mot available within the required repair time.
FE 0000505: F/Cover O Ring [Viton-B)
L 0000512; Press R O Ring [Viton-B)
¥ 0000516; Rear Lip Seal
K& 0000517: Lip Seal
I 0000521 Front Cover Dome Nut
+-B& P-109B: Pump - Salt Solution Feed
BT P-2024: Pump - Solvent Feed
P& P-202B: Pump - Solvent Feed
B8 P-204¢: Pump - Caustic Wash Tank, 4| | ¥
-9 P-204B: Pump - Caustic Wash Tank,
[P P-2064: Pump - Ba-137 Decay Tank e . h .
G-I P-2088: Purnp - Bar137 Decay Tank Xfer Peview Al | CostRisk | Erint |
[+-3& P-2084: Pump - Solvent Drain Tank P
P& P-2088: Pump - Sokvent Drain Tank, Add 2l | Ol | Befrash |
BT P-2128: Pump - Stiip E ffluent Coalescer Feed 4 | 4 | | recard 485 of 535 » | M |
-9 P-212B: Pump - Strip Efiluent Coalescer Feed
P8 P-2154: Pump - Strip Effluent Purmp T ank, 1.
BT P-2158: Pump - Stiip Efflusnt Tank Stock Mo | Part Mame | Lnit Valuel Type | I anufacturer | :I
98 P-2174: Pump - Solvent Strip Feed m ooo0482 M/Seal CAR/SIC (EPDHM] $500.00  Proprietory  Sterilobe
-H&F P-217E: Pump - Solvent Strip Feed ﬁ oooo483 M/Seal CARSSIC CARSSIC [Viton-B) $500.00 Proprietory  Sterilobe
-l C55% SHIELD CAP: Shield Cap B 0000484 M/Seal CASIC-CASIC [EPDMAFDA) $500.00  Proprietory  Sterilobe
-l CSS5K TANE: Tank B 0000485 M/Seal CASIC-CASIC [VitB) $500.00  Proprietory  Sterilobe
-l CS5 SPECIALTY ITEM: C55% Specialy Item SWPF f ' 0000426 M/Seal CARSIC [EPDMAFDA) $500.00  Propristory  Sterilobe it
4 I I L4 LA NNNN4R7 b ASeal CARASIC Iiban-R1 FEON 0N Prondetore Sterilnbe LI
(Nodes 13796) Peady 4y c0031676: RWDX (4 SOL Native Client | - swpl_prod_rcm
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Suggested Spares Level

{5 sos =] x|
File Edit Reports Help
E Dz' Microsoft Sans Serif =

Frlpamng | Productive Unit  CSSX PUMP ROTARY Pump Rotary

SwiPF. SaltWaste Processing Facily Maintainable [tem  P-1004 Pump - Salt Solution Feed
AFF: lpha Finishing Facility

W £5P: Alpha Stike Process ) Results T Comments
W BALANCE OF PLANT: Balance of Plant Equipment

COLD CHEMICAL: Cold Chemical Storags -Stock Details
C55: Caustic Side Salvent Extract

TS5 INSTRUMENT: CS5% Instument S%PF Stock Murnper 2000487
B oAt o Aencal SWFE PartName  MiSeal CAR/SIC (Witon-B)
I 55X CONTACTOR: Contacter
£55 EDUCTOR: Eductor
I CS5% FILTER: Fiter 0
I 055 HEAT EXCHANGER: Heal Exchanger Criticality Safety Stock

£55% MANUAL VALVE: Manual Valve
I 55X PRESSUIRE SAFETY DEVICE: Pressure Safely Device
CS5% PUMP CENTRIFUGAL: Pump Centrifugal
W C55% PUMP DIAPHRAGM: Pump Dispragm
I C55% PUMP ROTARY: Purp Rotary very Low Low Medium High
-2 P-1094: Pump - Salt Solution Feed
£ O00MAT: M/Seal CAR/SIC [Viton &)
K& 0000434 Retainer D Ring [¥tonB) YOUR RESPONSES HAVE PROVIDED THE FOLLOWING INFORMATION ABOUT THIS SPARE

AL D000438; O Ring (Gearbox) Item has Non-Uniform Demand - 2 items per year / Issue set = 2

KE 0000505: F/Cover O Ring [Viton-B] . - i . . —
K 0000512 Fress FY 0 Ring [FtonE] Lead Time = 42 days / Possible Issues during lead time = 0

X 0000E16: Rear Lip Seal Failures are RANDOM / Number Installed = 12

K 0000517 Lip Seal Recommended Max/Min Stock -1/0 Sets-eqg: 2/ 0 units
K 0000521: Front Cover Dome Nut

F&I P-1098: Purp - Sakt Solution Feed

W P-2024: Pump - Solvent Feed

W P-202B: Pump - Solvent Feed

W P-2044: Pump - Caustic Wash Tank

&I P-204B: Pump - Caustic Wash Tank

I P-2084: Pump - Ba-137 Decay Tank Xfer
W P-208B: Pump - Ba137 Decay Tank Xfer Levels
T&I P-208%: Pump - Solvent Drain Tark Current Accepted Suggegted
B! P-208B: Pump - Solvent Drain Tank
B P-2124; Pump - Strip Effluent Coslescer Fead Maxirnum 0 | 2 2
B P-212B: Pump - Strip Effluent Coalescer Feed
& P-2154 Pump - Strip Effluent Pump T ank Minirum 0 | ol 1
&I P-215B: Pump - Strip Effluent Tank.
F&I P-2174: Purp - Solvent Strip Feed
&I P-217B: Pump - Sobvert Stip Feed
G-l £S5 SHIELD CAP: Shisld Cap
- 55X TANK: Tark Accept Cancel
Wl C55% SPECIALTY ITEM: C55X Specislty ltem SWPF
-l ELECTRICAL: Electical SwPF

Crder Qity 2

Criticality g

E]_. HVAL: Heating and Ventilation Equip Stock No Part Mame Unit Yalue | Type Manufacturer ;I
=~ L&E: Laboratary E quipment 56 0000014 Wodified O owel Pin 410000 Proprietory - Flowserve =
- Il MATERIAL HAMDLING: Material Handling SWPF B 0000015 Alignment Disc $1.000.00 Proprietary  Flowserve
G+l PROCESS SUPPORT: Piocess Suppart SWPF B 0000016 Groowed Pin $20.00 Proprietory  Flowserve

¥4 0000017 Thust Collar Assembly $100.00  Proprietory - Flowserve

m 0000t g Thrust Collar Azsembly 4100.00 Proprietary  Flowserve

%4, 0000013 Thust Collar Assembly $100.00  Proprietory  Flowserve

m 0000020 Thiust Collar Assembly $100.00  Proprietory  Flowserve LI

H (Nodes 137896) Ready iy COO3TE?E: RWDK I@ S0L Mative Client | - swpf_prod_rcm
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Why Use an Expert System?

Typical “Human” Decision Process:
= Limited # Of Variables Considered

=Inconsistent (Often Emotional) Process
= Decisions Based On “Gut” Feel Or Experience

= Seldom Documented
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Using an Expert System

Computerized Decision Support Process

Yields Decisions That Are:
More Valid
Easier To Make
Faster
Documented
Repeatable
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Benefits of this type of Analysis.

e Scientifically calculated Max [ Mins

e Auditable, repeatable, consistent

e Objective Assessment /[ unemotional
e Business-based decisions

e Better, optimized spares mix

e Shortening of costly delayed re-starts.
e Eliminate Unnecessary Carrying Cost
e Better use of working capital
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Examples of the Benefit of Spares Optimization

MAJOR POWER GENERATION GLOBAL MINING FIRM

FIRM ( TVA)

= Reduced $170 Millionovera5 = By utilizing SOS we reduced
year plan (achieved in 4 $60 million in planned
years) for its 29 plants, while purchases AND added in
iIncreasing system availability some( around $1 million) that
uptime were missing /should have

been in inventory.

= Mobile equipment availability
increased 4% which translated
into tens of millions of dollar
Improvements
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Questions

= 2) Describe how the spare equipment and/or spare
parts program is or is not consistent with shorter life
history scenarios.

= 3) Identify areas of significant risk reduction and explain
how these risk reductions relate to the spare equipment
and spare parts budget.
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Risk Reductions

= Comprehensive Reliability and Maintainability Testing
at Parsons Technology Center

= Extended Sleeve Valves

= Manipulator Testing

= Contactor Performance Testing
= Maintenance Trial Test Plan

= Numerous maintenance trials planned during testing
phase e.qg.

* Cross Flow Filter Removal/Replacement
» Contactor Removal/Replacement
= Strip Effluent Coalescer
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Risk Reductions Continued

= Extensive continuous condition monitoring on
equipment not routinely accessible during normal
operation e.qg.

= Vibration monitoring on contactors and all rotating
equipment in pump and valve labyrinths

* Trending equipment performance using data historian
within DCS

= Troubleshooting and Diagnosing Valve and Instrument
activities using AMS Intelligent Device Manager (a
function of the Delta V DCS software)
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