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Company Background ~ Problem Overview
TechnipFMC is a global manufacturing leader in the oil and gas industries. TechnipFMC is In order to maximize the impact of the project, tubing head was chosen as the focus of the project
organized in three business segments — Subsea Technologies, Surface Technologies, and Technip as it is currently the top selling project under the Surface business. Furthermore, it also has a
Energies. Currently, TechnipFMC has approximately 37,000 employees spreading across 48 significant mismatch between the standard assembly hours —an internal estimates of the number of
\_countries. W, man-hours the company should dedicateto a particular product type, and the actual work hours.

Project Objective ~ I
The team was tasked to streamline the Assembly process under the Surface business segment Standard Hour: Actual Hour:
which provides TechnipFMC customers with field-proven equipment The goal is to accurately map 1.5 hours/tubing head 2.2 hours/tubing head

out the current state and propose a future state of the manufacturing supply chain where wastes
are identified and reduced/removed to increase efficiency. Methodology shall be in-line with

The final proposed solution aims to be measurable,impactful and actionable. Allowing

o : : Lo : TechnipFMCto strive towards lean rationthrough pr le timer tion.
\ LEAN principles with tangible savings in cost and time. ) echnip o strive towards |lean operatio ough process cycle time reductio
. . Detailed Process o Desion Solutions
Process Discovery with : . Identifying Values Problem g and
Methodology SIPOC I\/!applngw.lt.h and Waste Identified Considerations R dati
Microsoft Visio ecommendations
SIPOC Detailed Process Map
Nnt'lf\rﬂ:ctnf
* SIPOC stands for suppliers, inputs, process outputs and customers which form the columns of the table. « The detailed process map is an extension of —
* SIPOC draws clear boundaries to the entire assembly process which appear to flow seamlessly at the first glance. the SIPOC. i
* EStabliShEd the |eV€| Of detall needed for the Value stream mapplng ° The horizontal axis is the overarching process, ﬂ—'
SuBi —— Voo 7 Gusiore and the vertical axis is the functional group e
— | = 'rubingheaduwleuelt})z:p:r:mmging lane MalerZIm Tubing head{\uwlevel)lji:s:z:t:mnbtyzune Mat:r:e = = — ihVOlved.
Material handler Internal E;ngl:;r:::Zdalwmdmwaremusemg'"g o Egg:rr?ézlaﬂon Pulling of parts into Area S - Assembly Technicians Internal -:th:r::::::.et“:;;};:i%g;z:;m’;g31?3?;5 hd Each rectangular bIOCk rep resents a Step in
the process, while each diamond block
é:ig:f;"‘éiﬁ:*{f‘"”n — E:t::!:l = b Checking T a— omao ] | posombly ochicians B R e e represents a decision-making process.
‘Assembly Technicians Internal PP Document tation (ensure all n;:t;irr\:i;;eqmred are eST—— — NDmiSSiﬂDsIZ::nnuﬁt:;dazfzgzsziﬂ“‘“m9055 [ ] Green arrows Signify the Corr‘ect flOW Of
zt:::‘?head[\owlevel} moved to assembly zone ;ﬂ:::?‘lx ;:1‘%1:?2‘:‘::1[2:?‘?01:::[Nmbgﬁrrrg:fid) m:z::} Tubing head (low level) should be free from processes While red arrOWS signify failure

— ™ n Assembly Technicians Internal anti-rust and should not be rusty or defected
Cleaned anfi-rust from tubing head (low level o
Assembly Technicians Internal Craning tool Resource Cleaning & Inspection g { ) Material before stenciling C a S es .

Cleaning tools Resource
Mechanical lifting plan Documentation . . . .
* Process time details are captured, including
E‘f;?‘%:f:;'i;:‘:;en — E:::;::: E'T;;i:d s esdloviore) wihrespechepet  |uaior Assembly Technicians Internal Tubing headaflow level) ars stanclad with S m a I | Ste p S S U C h a S fO rm fi I | i n g a n d t h e
tenciling maching E50Urce Stenciling their respective part number . . .
document that is being filled.
* Estimated cycle times are recorded over

;—Sr;r.;undary parts hDdaleriaI ‘ Part Matching Marked secondary parts in assembly staging lanes Material Assembly Technicians Internal All parts are;lnba_rke: wi;la |'|ur|r|berI to match the

Assambly Techricans | ntl ooumenaton! | . ing secondary pans to match g e leal blocks of several processes.
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Third-party Inspector External Process should go on as smoothly as possible

A bly Technici Internal - -
ssemoly nicians niema Production order for part numbers Document tation

Third-party Inspector External Process should go on as smoothly as possible

Tubing head (low level) Material Matched secondary part to tubing head body (low level) [Information

Third-party Inspector External Process should go on as smoothly as possible

Problem Identified

Identlfylng values & Wa Ste Ncn_uﬁ”se:wastesoﬂean Manufacturing
Function Phase Defects Waiting  Talent Transportati Inventory Motion Overprocessin Overproductic| . . o B .
* Tubing heads come in different configurations and
Walk 5 times daily to check |Cell IC Pull in Parts NA Waste NA Waste NA Waste NA NA . .
. . . o Determine and arrange dlmen5|0ns.
U Lean wastes are bemg identified at every part priority OverallIC___|Pullin Parts NA Waste | Waste NA NA NA NA NA . .
. . Nty ot sendronee | . * Test plugs, test flange and critical materials needs to
Step in the detailed process map or inspection cellic Pull in Parts NA Waste NA NA NA NA NA NA be drawn from the warehouse and attach to
. Tub|ng head is a build_to_order prOduct,' (cllfqezl:t:ar:t”s“in) Parts Checker |Pull in Parts NA NA NA NA NA NA Waste NA ) ]
hence Overproduction Waste does not Ch:ckwithquaglitycontrol Parts Checker |Pull in Parts Waste Waste NA NA Waste NA NA NA the tUbIng head. before teSt.Ing' ) )
exist Move back to racks Parts Checker |Pull in Parts NA NA NA Waste Waste Waste NA NA ® Only one materlal handler IS managlng the teStIng
° . . ey e . anZ:Zi:IESndlE”Dm"eﬂ Parts Checker |Pull in Parts NA Waste NA NA Waste NA NA NA tOOlS.
The main waste is waiting which can ooty andocaion « Material handler finds right tools in 5-30min
oge - riority and location Material handgPull in Parts NA Waste NA NA NA NA NA NA =
further worsen the underutilization of et t : : _ ) _ ’
talent Draw isolation plug Material handqPull in Parts NA Waste NA NA NA NA NA NA dependlng On hIS memory Of the |Ocat|0n.
e Asolution | df * In his absence, other technicians can spend up to 1.5h
) SO Utlon IS propose .Or every . Process Phase Issues Solution 90Day Category  Impact Effort Proposed Benefit to |Ocate the right tools on the raCk/pa“et-
identifiable issue and discussed with Th > mat bl
. . . - Only Mr. low knows the exact s ere are Z major prooiems:
the technicians for effort and impact vy 1. Pallets are urj\labr:elled or poorly labelled with part
o - Other technicians takes about 1 .
anaIVSIs . Draw isolation plug | Pull in Parts :f:rl:(:;:nﬁ::zela:::lﬁl‘-lu;ﬁ:::?;oving ;:i:‘:?:;:?:;;sﬂ::—e Yes Delivery High High information
° Eventua”y draW|ng test plug and from previous facility to new facility |pallets in order to help 1. Removes the single point of 2 P " t d k d I
.. . . . 2. Disorganized shelving of technicians locate the failure (Mr. Low absent) . Pallets are arrange oNn rackKs ranaom
crltlcal materlals are |dent|f|ed as the e‘luiﬁ"e";upom'emf_nﬁiﬂ? El'lt; necessary tool easily 2.Reducestirr!ewa_stedtosearch . g y
bi bl . specific order,nospeficloctor)_ 2. Softwaretorecord the o find eoch slaton s * The poor labelling system and over-dependence on
IggeSt pro em as It Is a Even though more people have of where the materials are technicians . . . .
. . . i stored inthe warehouse the material handler results in a single point of
Slngle pOInt Of fallure Draw critical materials are compared to isolation . .
Pull in Part P " Delivery | High High f I
materials ullinFarts plug, most of the critical material s ve ! ! al ure for thIS prOCESS.
are unlabeled. Hence, time spend on
locating can be further redueced.
Solutioning
. ] - Ph 2: Plannin T o
Design Considerations ase a g oo
* A new layout for warehouse storage will be designed e
Total Operation Cost Impact Execution Business Needs Duration Implementation 1 1 .
@ ® © © ® ® * Follows the concept of 'ABC' sorting: Staging Lanes |
»$10,000 Low impact Little confidence c"""’a""‘::f"“t"“m Morethanayear | Extremely difficult Section A — H|gh frequency Of use |
2| e | e | ettt | oo | sty | ot Section B — Intermediate frequency of use | [ seenee
— Section C — Low/No frequency of use | wou |
3 >$1000 High impact Good confidence b;:::‘:::f:::‘::mc:n Less than & months Manageable Common pa”et _ High frequency Of use’ especia”y | |
. <$1000 Highest impact Excellent confidence ::::;:;i::‘;::z Less than 1 months | Easy Implementation durlng SpeCIfIC perIOdS Of tlme : :
change urgenty * Planning part and pallet reorganisation:
_ o _ Part — Some parts will need to be regrouped, away —
« A 3M (Manpower, Method, Machine) Matrix is constructed to evaluate each solution approach from their original locations info Board
with the consideration of the existing resources in the warehouse Pallet — With pallet content finalised, the final
’
’ Manppwer: . ' o ' _ location of the pallet can be chosen subject
One-time Iabelllng — Perform extensw_e Iabelllng in one time window to the new layout and rack weight limits
Incremental labelling — Perform labelling over time as parts are drawn for use
* Method:
Common pallet design — Pallet that temporarily contains a mixture of different parts used Phase 3: Execution Staging Lanes
frequently for a specific period of production Frontward

* Executing the plan must be carried out systematically Loading

Pallets by dimension/size — Each pallet contains parts of a specified dimension _ _ _
«  Machine: to reduce disruption to standard operations. i P —
* Buffer space is required during switching, to allow for

Inventory software — Software solution for calibration tracking and tooling for business

Back Front

rearrangement of parts, stencilling of parts and

Low level inventory visualisation — Easy to implement clipboard inventory list visible at eye level ,
labelling of the pallets. g
et * At the end of this phase, all parts and pallets are in Phase : T

ome time tabeling locations that are easy to access and easy to track.
_l Manpower R . . . . . Sideward
Incremental labeling * The clipboard inventory list is updated with the final Loading l
information and a tweak to annotation is introduced
to indicate that certain parts are currently in the

Labelling ‘

A&T Racks ‘

Improve efficiency in lml Common Pallet Design 20
drawing crtcal mterils allets by Dimensionfize s | s - 7 common pallet, instead of their original ones.
_Im' Implementing Software 2 13 - -
T —— - — T Proposed Benefits Recommendations
* Eliminate single point of failure Indysoft Implement_atlon _ o
Action Plan: Phase 1- Preparation « Data collected facilitate future roll out of inventory " A Sé’ftware 51?'““0” that can relcords all information, inventory
. . and status of every testing tools.
* Full inventory audit to identify problem pallets — Note part number, dimensions, quantity, software and predictive maintenance . - i
: , Allows technicians to locate the necessary tools quickly
weight, location and whether the part has been stencilled. ) Baseq on an average 100 tubing heads orders, with * Inalong run, the inbound and outbound data can be used to
* Post-audit, standardize a label design and begin making for pallets which contents will not be > tubing heads per work order per month, the optimize the’ relocation of testing tools and pallets in the
changed solution potentially save up to 360 man-hours per h
' warehouse
« Perform incremental labelling for the pallets with no part changes as they are drawn for use. year. .

However, as material handler does not have extra bandwidth,
it is recommended to have an extra manpower to manage the
inventory and update Indysoft diligently.

* Reducing actual hours per tubing head from

* Create a clipboard inventory list of all the information gathered, to be placed at eye-level on
2.2 to 1.9 hour - approximately 13.6% time saved

each rack = intermediate solution to shorten the time spent on locating testing tools




