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Individual Facilities Relocation for Improving Logistics Value Stream

PLANT 2 New Layout
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| S [ ssgaroptimiation.com MOST Time Study - Assistor & Weighing New Process
Assistor MOST Study Weighing MOST Study

= 0.733 Min. = 4T Sk, = 1,305 TR = 14.366 Min. = B615ek. = 23943 ThU N g g o . .
Tatigkeit - Beschreibung Code Berechnung Tatigkeit - Beschreibung Code Berechnung > Wel g hin g/A| rb ag Seq . MTM Time: -
Nr. S o —— TMU . TTB | TTU Nr. = L — THMU - TTB | TTU .
Activity - Description Cudr We. Calculation Activity - Description Cuds Hr. Calculation e 14.35 Minutes
] L. S-KAN 1 10 11 Walking avg. 5m KROSCHU empty lane from S-KAY 5 1§11 —~ p . A . .
005 | 'w'alk 1Tmetre and get asssister from park pasition o 25 pas] 005 printer o 25 125 S 8 > Maximum |In65Ide Co”ectlon dIStance
i i | H H - H b
010 '\-ul'al!(_back'lmetermth assistor at load unload S-kEol 25 1i2 9 1 50 010 |Start stop value L-TFSKA a5 101§ 1 i1 a5 e 160 meters.
position e . I . ol . ! . (9] O (o q q q q
015 | W'alk average 4 meters to full container 5-5:\\." 25 41 1 1i1 100 015 [Pull empty container =50kg 5m L_TEEKA 25 5 i 11 i1 125 D'->—U) 2 > Maximum 4 GLT Welghlng reqUIres
020 Pull full container average 4 meter from fullharmess | L-TFS=4A a5 i R IR 35 020 L-TFHXA 5 2 | 1 ] ] 15 T (@) o for 1 type slave item.
lane (Start stop) v cunes o — O & | » 700 Quantity daily slave item
0z5 Pull full cortainer average 4 meter fram full harmess | L-TFMA 25 4 151 17 N . . L-TFAXA 1i 10 11 (7)) x O . .
lane m 025 [Additional alignment (putting onto scale) o 80 - P— 80 _ >, = Welghlﬂg.
030 | Pallet slignmert LTEASAL g [ LEEE I () 030 |Walk 12m to Drax empties Skav o5 [ae i i1 1] 4 © £ | > Daily Weighing plan:
— £ _ £ 5
035 | Opering of GLT IR e P22t t 1) g 035 | curves CTFOR] 5 2t 1 1] 1 g £
R T T 1 > Day 1: Blue & Green Sleeve: 2 GLT
040 | Fieach and pull ray = 25 ; 50 040 [Pull empty container =50kg avg. 5m : 25 Pt ass > Day 2: Large Black Collor: 2 GLT
Get azsistor and mowve 1meter inline to full hamess S-Kaw 12 1A .
0% | container i o0 045 |Push empty to Line 30 (160m max) 25 M1 1114000 c e & Large White Collor: 2 GLT
050 |Lower assistor 1meter and hook up main hamess bag 5—5:\\." 25 1 ! 11 100 050 |curves g 4 1 1 12 g % > Day 3: White Black Sleeve: 1 GLT
—i
= - (S :
0S5 | Raise assistar 1meter up with main harness bag g ffw 25 Ei ! ! 1 75 055 |Pallet exchange per m 35 4 i1 140 1 >_i.) E & Small Black Collor: 1 GLT
0E0 Get a=zsistar and mowve 1meter inline to full harmess S-kay 25 12 i1 50 p ; ; & 6 2 > Day 4: BI‘OWﬂ Sleeve: 1 GLT
container Fal 1 060 |Additional alignment (footprint) 80 a0 = O w
) ) S-KAY 4 11 7 T (@))] ~ i i
0ES Lower assistar 1meter and hook up main hamess bag T 25 . 00 065 |Push full slave container 160m =50kg 45 160 | [ 7.200 % I~ > Dally product types dellver 4 GLT
070 | Pick up scanner and scan 12 barcodes L_FEEXU 03 1 I 1.1 103 070 | curves 102 4 [ 504 N >'< Container SIaVe itemS to Wl Canopy
T T : D .
075 | Urhaoaok harmess bag and raise azsistar Tmeter up FRA 25 £ 110 100 L g i 1 1 E 2 area for Weekly Type 2 de“Very
o . ! . 075 |Push =50kg additional 8 m 45 : 360 =
030 | walk back Tmeter with assistar to park position FohnY 25 1210 a0 2 i 1 1 | H-
il 1 080 [Walk to KLT and back 25 : 100
Pick wooden board and place aside nestta harmess | L-TFSxD 208 11 . . -
035 : 05 ™0 . i 15 1 )
container i — 1 085 [Fill KLT with slave parts from GLT o 25 : : 7,500 - | (o)
030 | Pick 2 woaden baard and place inta empty container LIPS0 105 202 11 35 S KAY ] 1 1 7] ) ( — \”’V Iy,
i 1 090 [Walk 1m to scale with full KLT 25 25 F: I - ‘A
. . LTFSHA s Toel 1 1 o wn : , o 1
ush empty container B meter 35 39 S-KAV ERE R (&) Airba
e 1 095 |Empty KLT 25 L I T 3 il o L U
L-TFEA I N i 17, o '®) o Airb
(=)
100 | Turn 45 degrees - ] 16 S KAV 20 1 ] ] D ~ = Nlee :
. 1 . 100 (Walk 1m with empty KLT to GLT 25 : 500 O » fass =
. L-TFS¥A 4 iozi1 Fi o w ! Arba ~ 0 —
105 | Push empty container average 4 metres - 35 23 LEFS 3 3 ] ] = o — \ .
| KA T ' - 105 |Check weight on scale o 91 : 273 o~ a5 - — - o Airb)
0 [ Walk 10 meters to Hamess load unload point T 25 L I 42 [TFSXB s T 1 ] ] " o & o = Fooe A —
— T ! ; 110 [Pull full GLT 5m 45 : 225 o c = = (A 0 Ajrbl
15 ‘walk average 4 meters at COS locationwith harmess | S-KAY 25 4 P2 fodt i " L i S z Tl = 1
loaded assistar il 1 115 [\wvark S-KAV 25 2 ;1 1 1 50 Ll = i ] H
Walk back average 4 meters at assistor parking S-kay 4 i H R ) E |_ 9 © 1 9
teo | "= B 25 7 SAY ; 0l oW U aire
postion 120 |Pull empty container 18m 25 i1 111 450 o [T 0
S-Kaw a i i P i - H |
125 | Peach and pull ray 25 7 . ho
il 1 125 |curves L-TFKXA a 2 ;1 1 1 16 l| Alrb
) S-KaW 4 o012 ;1 A 1
130 | Lower assistor - 25 " 14 SRAY - . - s
130 |walk 12m to printer o L WL L S L W T ‘
fﬂ » Associate MOST study Time: - 47 Seconds o p— ARG, 21 1 1] 4 o Alrt
b » Assistor move / Shift = 24 (At lineside) + 2 (Buffer) e — — T T 0 F‘T —— ==
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W sagaroptinization.con Precision Grinding Cell & Product Improvement Design Projects

D TOOLS, ‘ NCV Guide, PIN, Dowel Pin, & Armature from supplier ‘ ; e
W MASTER'S & T / MiniSpot Plus
B o srrsovar | A || LEFT DEMAG | | CONSUMABLE <
C/T : 38 Sec - S || GAUGE || UNIT ITEMS | NCV Guide (Matrix Coded) & Dowel Pin | PIN Armatu
T ;
; - X .
35 & SET UP g Op. 290: - Superfinish, Deburing, § Dowel pin Insertion [y« — | Design Change
REDUCTION z s Lo P - = €D b = °
£ N
= | Op. 300: - Hard turning of 12.00 mm dia. Armature bore |
OTHER 16 Pes. W
GAUGES, | Unload ge A — L -
; SCRAP, inBig = L Op. 309: - Internal Gnndm.g of3 mm bore dia. &. 94 degree |~ Process Change
GAUGE ETC. Tray = L seatangle, Deburring, Washing, Measuring
Takt Time: 42 Sec i l i

Tray Size / Machine =16 Pe. ‘ Op. 330: - PIN match grind with NCV guide bore; Deburing, Washing & Measuring |

GUIDE 16 Pes. Load .
DEMAG | HEIGHT | from40Size |€ oo | :

UNIT - T v —
GAUGE | Big Tray W Op. 340: -High Pressure Test of NCV Guide & Pin Assembly (Test 1 to 5)

o

FELSOMAT

WASH | - * :
| Op. 350: - Final Wash of NCV guide & PIN Assembly |
[~ ) D l
HEMBURG FELSOMAT SUPERFINA PI | Op. 36: - Armature press fit with NCV guide in assembly room |
FELSOMAT C/T : 22 Sec g“\j;?%g% C/T:36Sec || DISPLAY
? A BOARD
I\ R ‘ Final Assembly with Body, SV, PSG, Nozzle, Stator, etc. & Final Diesel Injector Testing ‘
S preTT— ) \o The 6 images below show the new dowels and are taken with the camera and the use of the
A J NCV Armature & / N new light. The bright trapezoid reflections are used as a recognition characteristic.
» There are some additional characteristics which ensure to recognize the actual orientation.
! Image 2 is with optimized exposure time.
= | NCV PIN

Dowel Pins

) .,.,ANCVGuide

@

e
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Inhouse Digitalized Lean 4.0 Logistic Supply Project

Proposal Area Layout Project Execution Timeline New Process Flow Overview

1) All slave items collection at lineside will be in individual

Balance Chart / IT Solution to track inhouse supply / Signh Off Sheet

ASSOCIATE BALANCE CHART

| ———

| \ | Aetivity
21010 21009 21008 | | 21007FE=R1006 |--B10| i - 7y W g g e supplier’s container for once a week return delivery.
- sunroot profile —_ A e
— T B % f— e e 2) Weighing associate pull Type 1 empty container from
oy CooED T Type empty lane.
Nyatia . = 3) Weighing associate collect plan for slave items: (Around
[\ ARG tm S —TT 40 minutes per day require for weighing operation by
1] I [- ASSISTOR TIMELINE weighing associate. (2 seconds / car))
%E & ;, . % wlim Today
i ‘ Al | — (D1) All Cable ties - L2-14L (25 Meters) 4 or 1 GLT
ﬂ“_rﬂ [Tz Pe gty o8 4 7 astios s (D2) Big size Black collar - L2-14L (25 Meters) 2 GLT
WL N el | 4 7 — ¢ (D2) Big size white collar - L2-14L (25 Meters) 2 GLT
50 I ) A - (D3) Blue Sleeve - L5-11R (60 Meters) 2 GLT
. — : (D3) Green Sleeve L5-11R (60 Meters) 2 GLT
(D4) Small Black collar — L6-12R (65 Meters) 1 GLT

(D4) Black White Sleeve — L8-10R (85 Meters) 1 GLT

4) Associate transfer slave items from DRAX container into

iy TAKT = 21 Mint empty KROSCHU container and push onto weighing scale.
6476344 | L —
14 ; ; ; ; ; ; f— H 5) Associate perform selection and checks weight as per
2 E = = = = = ] I weight chart, print label and stick onto container.
g0 E E = = = = ! . - N
5, E E"S E E s E = 6) Associate move finished container in storage lane
S E = = = = = (Maximum 4 containers per day)
' E B E E E = = 7) Associate move Type 1 container either at lineside and
i E E E E E E it ! collect another slave item container from lineside OR
. log move in Type 1 empty lane.
Associate STEPS a . : : .
peg 2 ! 8) Main harness delivery associate toe 4 containers of
= slave items into ILC racking Type 2 storage area.
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wwwsagaroptimization.com Manufacturing Cell Design for Single Piece Flow

Takt Time = Available time / Customer Demand = 34 Seconds ( ONE PIECE FLOW )

( ‘ BROSE YARIS-A CELL LAYOUT ‘ \

CLINCHING M/C DOCUMENT
ARMPARTS (Segment placed MOTOR || MOTOR L ’ '
RACK inside machine) || STATION || PARTS || STORAGE Main storage for semi
oL _ —» finished products comes
T .
e from suppliers (Inventory

-~

Buffer)

‘ _______
[ 3 ey b T o=
FINISJIED FINISHED GREASING || RIVETING BASE-
PARTS PART TESTING UNIT M/C Rivet PLAT
RACK MACHINE placed inside PARTS
\ machinc) RACKJ/ Clean Work Area (5S)

______ -+ Operator walking path for manual window regulator

————— Operator walking path for electronic window regulator

Levelled inventory (Visual

e -—== * Picking/placing parts from/in the rack (Added Hand movement) Management)

* - = = # Operator goes back to first processing machine and repeats |

Rivet box placed close

Mistake Proofing
to operator

mechanism (Poka yoke,
SMED)
Rivet positioning with

sensor (Poka Yoke) Sensor bar (Poka Yoke)

Maintenance guideline

Base plate greasing unit document (5S)

with sensor mechanism
Daily record sheet (5S)

Sensors for correct
position detection

(Poka Yoke)

“4— KANBAN Bar Code
Detector

e |
LA
W N




SAGAR OPTIMIZATION
e i Inhouse Complete Supply Solution Improvement

Project complete overview Current Area View

AP
SCKALK

SRR

-| Line Side Layout : -| Warehouse Layout : -| Material Flow i

9

»  For weighing process storage area requires to be
re-layout as per proposed lineside layout.

'| Open Points i . . )
€9 Inbound € Fitment / Cos > Head airbag sequence associate will be fully
1. At PVL Sorti f ti | rt - Mixed slaves return accepted by KROSCHU. i HH 0 t
oA cé“f’fo'r"g:n;f:lﬂ&";i{ér:;ihpua s} 3 CW 3. Setup before Assister installation €) storage © Empties utilized from 63% by moving next to harness area.
3. IPS/KRS setup for PVYL = CW 29- Test setup using KROSCHU Barcode i . . : q
L Lmisi dejjr:‘;;;mmkup ial 3 CW 34- Wednesday start till W 35 Monday €) Dispatch (BIVS) » IT solution setup will be installed in ILC area for
5. COS process at PVL through Launch > KRS set & Launch Store / L.Champ. for COS seq. dedicated 5 containers of Type 1 & 5 containers of

Q Delivery Point

Type 2 delivery to lineside.

Process Map for DRAX / KROSCHU supply

: ! FXX 87 % ! »  Topple Barrier, electrical, floor marking and H&S
I 1 E 1 . . .
Deck . g] p o fesemny o s e e | Deck work requires as engine seq. area associates
oy A p mEmES, | 4 |:[| = /A TEEST, A & e working next to high stacked pallets.
Inbound Offlead | Full | RHA = = ; EMpYy gl - .
| Sore WIREBERCE | L UEH o assemoly = TP GRTTEITIGS | sme o 12T |5 Gaining extra storage lane for engine full pallet &
' empty pallet to accommodate future storage.
¢ »  Warehouse space shall gradually balance
| . ' between 2 supplier only temporary storage space
'*'l_,'_ A A dmbly weghng  Slave : Siawe  Backoad ! Outhound R pp y P ry. gell
el il Asclate  Regurn Vo store | requires in the nearby warehouse aisle area.

LEAN 4.0



e |
LA
W N

LEAN 4.0

SAGAR OPTIMIZATION . .
www.sagaroptimization.com Process Improvement Layout Proposal & Cost saving Projects
3N . Total Cost of DHL + Cost of facility and
______ operators p.a. specialised equipment
= ‘:_-»_» e o £90,000 + @ £40,000

e = £1,30,000 in 1styear, £90K in subsequent years)

il Ef?’g_;%gh | Current Costs Potential Costs Projected Savings

$ ke | £180K £130K £50K

Storage Area
/ /152889 Mirs

2 £180K £90K £90K
s 3 £180K £90K £90K
4 £180K £90K £90K
5 £180K £90K £90K

Advantage of in-house repairing:

* Regular saving of £90K p.a.

‘ : o= » No extra maintenance facility requires as existing facility will be shared with

amc 7 2 urre e e e current production repair process.

= T ‘ﬁ‘_i','ﬂ'k;} s/ {1 No need to manage and liaise with external bogie repair contractor.

7|" _ = }f@—y&- ot .. « Incidental damage to Bogies can be tracked to respective operator logistic partner
can be asked for a recharge, so costs can reduce even further.

» Time-period for repairs can be controlled & 12-month cycle can be followed.

Headlmer Sequencing will have to be in Market Place (Not effective
at this location) and use this space as Marketplace for other Storage

» Proposed locations within assembly close to

fitpoint for new/combined sequencing facility. Disadvantage of in-house repairing:
> Involved many internal stakeholders like Health » Continue to takes up some space on-site.
and Safety, AME, CME, Contractor, Operations, « JLR Will require some time to change procedures.
DHL, etc. for buying off proposals. « Initial investment required for equipment and may need yearly maintenance as well.
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