
Value Stream Mapping Current State (Line 3) Company Name

Plant: Division: Sector: Process: Can Making (2 piece) Process structure: Continuous flow Facility: Line 3 State: Current state Year of study: Version: Detailed Revised: Revision number: 0 Value Stream controller:

Aluminum coil suppliers % 2010 3, 6 & 12 months   VSM Symbols:

Hydro 67% Alcan 25% Novelis 8%

Beginning of the year & quarterly Information flow (manual or electronic)

Every month Material flow / Process flow

Every month

Net weight: 10352 Mt Scrap flow

Width: 1742.86 mm Every month: 5 shipments

Gauge: 0.261 mm Every month: 100 coils After shipment Every week Rework flow

Delivery time: 30-55 days Every day: 16 shipments

10-20 containers per shipment Every week Daily revised  - SIPCO: 12 shipments Effluent / waste flow

200-400 Mt per shipment Schedule considerations:  - MSBI: 2.4 shipments

Each container: 2 coils Customer needs, volumes to run, Every day  - Others: 1.6 shipments Transportation

delivery time, inventory, can size,

label colors, design changes, local Land transportation

or export, process constraints

Across borders Sea freight

Main materials:

Coating F/W, chemicals 2010 Forklift

Minutes (2 coils) and packaging materials Every month Customer Sales % Sales / wk Demand / wk Variance % Minutes

SIPCO 75.3% 11.1 11.8 -5.6 Minutes Inventory

MSBI 16.1% 2.4 3.7 -35.4 Pallets

165 Other customers (10) 8.6% 1.5 Pallets (+ ends) Bi-Di table

Total 100.0% 15.0 15.4 hrs (export)

First In First Out

Full 400 Coils

Email

Telephone

Months 255

Internal: 52 MM cans Fax

External: 25 MM cans

177 Plant: 10 MM cans Document / Form

2010 Total: 87 MM cans

Full 30 coils Label change Label proof Size change Pltz change Safety stock buffers

Total 703 75 38 52

Avg. per month 59 6 3 4 Store / Supermarket

Days

Mt Pull

% 138

Push

151 Bottleneck * SIPCO ** Pattern A Kanban post

Withdrawal Kanban

Calcs Workers per shift 4 direct Calcs Workers per shift 2 direct Calcs Workers per shift 4 direct Calcs Workers per shift 1 direct Calcs Workers per shift 1 direct Calcs Workers per shift 2 Indirect 2 (all lines)

Calcs Process time 714 sec Production rate (8) 2800 Ideal 3000 Production rate cpm 2400 Ideal 2600 Production rate (2) 2200 Ideal 3200 Production rate (8) 2600 Ideal 2800 Production rate cpm 2400 Ideal 2400 Production rate cpm 2450 Ideal 2600 Load leveling

X Cycle time (8) 0.0214 sec/can Cycle time 0.0250 sec/can Cycle time (2) 0.0273 sec/can Cycle time (8) 0.0231 sec/can Cycle time 0.0250 sec/can Cycle time 0.0245 sec/can Product variation 2010

Y Net available time 28,800 sec Net available time 28,800 sec Net available time 28,800 sec Net available time 28,800 sec Net available time 28,800 sec Net available time 28,800 sec Size variation 2 Delay

Capacity (8) 1,334,000 cans/shift Capacity 1,152,000 cans/shift Capacity (2) 1,056,000 cans/shift Capacity (8) 1,248,000 cans/shift Capacity 1,152,000 cans/shift Capacity 1,176,000 cans/shift 330 label variation 28

Process time 17 sec Process time 376 inc. infeed conv. Process time 179 Inc. air conv & ASF Process time 104 from air conv  to RCC Process time 45 from air conv to pres. Process time 115 inc. feeding 355 label variation 39 Delay time‏ 198

Conversion time 30 mins / M/C Conversion time 60 minutes Conversion time 150 mins / M/C Conversion time 50 mins / M/C Conversion time 200 minutes Conversion time 45 minutes Total product variation 67

Efficiency % 2008 53.2 ActivePlant Spoilage % 2010 0.08 target 0.125% Label changeover 31.5 B'nch 20 min Efficiency % 2008 64.1 ActivePlant Neck dia. conv. time 180 minutes Efficiency % 2008 73.0 ActivePlant Process time‏ 44  151

Performance % 2008 99.6 ActivePlant Avg. spoilage 2010 638.9 cans/shift Proof changeover 95.5 B'nch 40 min Performance % 2008 79.9 ActivePlant Efficiency % 2008 34.1 ActivePlant Performance % 2008 81.7 ActivePlant Labels % Only SIPCO - 2010

Spoilage % 2010 0.10 target 0.05% X Efficiency % 2008 64.9 ActivePlant Spoilage % 2010 0.05 target 0.05% Performance % 2008 42.1 ActivePlant Spoilage % 2010 0.08 target 0.05% Pepsi cola 39.6% Applied to all lines

X Avg. spoilage 2010 767.3 cans/shift Y Performance % 2008 79.9 ActivePlant Avg. spoilage 2010 381.8 cans/shift Spoilage % 2010 0.20 B'nch 0.175% Avg. spoilage 2010 600 cans/shift 7 Up 16.3%

Y X Usage Rodline 120ac 0.035 Kg/Mcans Spoilage % 2010 1.04 target 0.875% X Avg. spoilage 2010 1602.7 cans/shift Rework spoilage % 0.18 target 0.125% Mountain dew 15.6% Go see / Monitoring

198 Y Rodline 185 0.095 Kg/Mcans Avg. spoilage 2010 7981.7 cans/shift Y X Avg. spoilage 2010 1422.2 cans/shift Pepsi diet 7.3%

cup vacuum elevator & Tooling Alcorom 405 0.035 Kg/Mcans Label proof spoil. % 0.03 target N/A Specs Lacquer film weight 25 +/- 5 mg/can Y X Mirinda citrus 6.3% Decision

supply  conv. ME55 0.005 Kg/Mcans Avg. spoilage 2010 215.2 cans/shift Lacquer wall dist. 3.0 +/- 1.0 mg/inch² Shani 3.5%

Specs Top wall thickness 0.0060" +/- 0.0002" Hydrochloric acid 0.014 Kg/Mcans Bright cans spoil. % 0.03 target 0.25% Lacquer dome dist. 3.0 +/- 1.1 mg/inch² Tooling Y Other labels (12) 11.4% Kaizen burst

Mid wall thickness 0.0038" +/- 0.0002" Sulphuric acid 0.004 Kg/Mcans Avg. spoilage 2010 195.2 cans/shift Lacquer viscosity 15 - 19 sec Specs Flange width 0.0827" +/- 0.005" Specs Wall mobility 0 - 0.10 µ

Calcs Workers per shift 0 indirect 2 Low wall thickness 0.0038" +/- 0.0002" Sodium hydroxide 0.0075 Kg/Mcans X Lacquer temperature 23 +/- 4 C Can height (FFCH) 4.8118" +/- 0.01" Bottom mobility 0 - 0.20 µ Washer process % 2010

Production rate cpm 2450 Ideal 2940 Punch step 0.0022" Sodium hypochlorite 0.0045 Kg/Mcans Enamel rate (Avg.) Max 1.0 mA Neck plug diameter 2.063" +/- 0.005" Scrap tension Min 80 lbs Carbonated cans 91.5%   VSM Calculations and KPIs:
Cycle time 0.0245 sec/can Punch range 330 2.5998" +/- 0.0003" Defect Y Enamel rate (Indy.) Max 10.0 mA Bead diameter 1.817" +/- 0.005" ** Separator sheet size 1420X1118 mm Pasteurized cans 8.5%    Blue numbers indicate calculated values

Net available time 28,800 sec Punch range 355 2.6031" +/- 0.0003" pareto Specs O/V film weight 330 80 +/- 9 mg Usage Lacquer 330 0.079 Kg/Mcans Dome depth after reform 0.415" +/- 0.003" * # of layers 330 22 /pallet Work days per year 340 Full capacity

Capacity 1,176,000 cans/shift Dome depth 0.430" +/- 0.004" O/V film weight 355 84 +/- 9 mg Lacquer 355 0.080 Kg/Mcans Neck pin ht. 330 206 3.569" (1-7) * # of layers 355 21 /pallet Can size % 2010 Work days per year 328 Capacity plan 2011

Process time 30 Inc. coil feeding Axial load Min 181 lbs Downtime O/V distribution 2.0 +/- 0.4 mg/inch² Defect Neck pin ht. 330 202 3.283" (1-7) ** # of cans per layer 390 cans 330 13.2% Work days per week 7

Conversion time No conv. minutes Dome reversal Min 90 psi pareto O/V viscosity 55 - 65 sec pareto Neck pin ht. 355 206 3.844" (1-7) * # of cans in pallet 21 8190 cans 355 86.8% Shifts per day 3

Efficiency % 2008 72.5 ActivePlant Usage Coolant WBLF 0.028 Kg/Mcans O/V temperature 33 - 35 C Full 11,500 Neck pin ht. 355 202 3.559" (1-7) * # of cans in pallet 22 8580 cans Hours per shift 8

Performance % 2008 98.0 ActivePlant Trucide 0.002 Kg/Mcans Usage Overvarnish 0.023 Kg/Mcans Downtime  cans Neck pin ht. 330 206 3.445" (8-12) * Pallet height (21) 330 2569 mm Neck diameter  % 2010 Line break per shift 0 minutes

Spoilage % 2010 0.03 target 0.05% Machine oil 0.024 Kg/Mcans vacuum transfer 10 Full 25,000 Colored ink 330 0.036 Kg/Mcans pareto Neck pin ht. 330 202 3.408" (8-12) * Pallet height (21) 355 2840 mm 202 97.3% Work break per shift 60 minutes

Avg. spoilage 2010 225.5 cans/shift Ironing die rings 0.0008 Kg/Mcans  cans Colored ink 355 0.038 Kg/Mcans 222 Neck pin ht. 355 206 3.718" (8-12) * Pallet height (22) 330 2686 mm 206 2.7% Direct workers / shift 16 Should be ?

X Redraw die ring 0.00003 Kg/Mcans White ink 330 0.009 Kg/Mcans IBO discharge, Neck pin ht. 355 202 3.684" (8-12) Pallet board height 140 +/- 3 mm Production (2010) 763.52 MMcans

Y Punch sleeve 0.00008 Kg/Mcans White ink 355 0.010 Kg/Mcans vacuum elev. & IBO inf'd 24 vacuum turn over Waxer placement Max 3 mm Top frame height 19 +/- 1 mm Layer patterns % 2010 Units per man hour 3280 All lines

Tooling Defect Calcs Process time 88 sec Defect & necker infeed conv. Flange angle 7.5 Usage Top frames/pallet b'rd 1 /pallet Pattern A 94.1% Net available time 28,800 seconds / shift

pareto X pareto Usage Neck wax 0.002 Kg/Mcans * Layer pads 22 or 23 sheets/pallet Pattern B 5.9% Set production rate 2150 cpm

Specs Cup weight 11.221 g Y Defect Polyester strapping 13 f't/Mcans PM delay factor 0.965

Cup lube weight 16 - 20 mg Downtime 164 Downtime Full 6,600 Calcs Production rate  cpm 2450 Ideal 2600 pareto Stretch wrapping 22 f't/Mcans C/O delay factor 1.020

Cup upper wall 0.01108 +/- 0.0006" pareto discharge conv. 25 bright can pareto  cans Cycle time 0.0245 sec/can Defect Production rate 2,034 calc. both factors

Cup lower wall 0.01028" +/- 0.0007" 85 conv. Net available time 28,800 sec Downtime pareto Downtime losses <System not available>

Cup bottom wall 0.01028" +/- 0.0002"  wet can conv. and 158 Capacity 1,176,000 cans/shift pareto Downtime Performance losses <System not available>

Cup diameter 3.6252" vacuum turn over pin chain track 7 Deco-LSM Process time 204 pareto Capacity (without claims) 1,032,000 cans / shift

Blank diameter 5.5618" Calcs Process time 25 inc. vac. turn over conv. Conversion time 15 mins / M/C Full 7,700 Line capacity 976,353 cans / shift

Cup earring Max 1.8% should be 0 X Spoilage % 2010 0.05 target 0.05%  cans Line efficiency % 84.7

Usage Cup lubricant oil 0.015 Kg/Mcans Calcs Conversion time 100 mins / M/C Y Avg. spoilage 2010 426.5 cans/shift hoist & pallet chain con. 45 Line efficiency % 89.3 claiming C/O

Steel strapping 0.007 Kg/Mcans X Usage UV BRC 0.003 Kg/Mcans Calcs Process time 39 ASF & air conv. X Calcs Spoilage % 2010 0.01 target 0.05% Full 2 MM cans Line utilization % 85.05

Defect Y Conversion time 30 Inc. unloader Y Avg. spoilage 2010 76.4 cans/shift Processing time 1,107 18.5 minutes

pareto Specs Trim. can ht. 330 206 4.605" +/- 0.002" If B/E not ready X 234 Conveying time 1,127 18.8 minutes

Trim. can ht. 330 202 4.608" +/- 0.002" Y finish can conv. & palletizer Calcs Process time 118 2 strappers Flow lead time 2,234 37.2 minutes

Downtime Trim. can ht. 355 206 4.885" +/- 0.002" Reject conv. X Coil loading time 865 14.4 minutes

pareto Trim. can ht. 355 202 4.887" +/- 0.002" Calcs Workers per shift 1 2 for all lines analysis Y Palletizing to W/H time 563 9.4 minutes

Trimmed can wt. 330 9.961 g Spoilage % 2010 0.01 target 0.0% Calcs Spoilage % 2010 0.60 target 0.55% Total lead time 3,662 61 minutes

Trimmed can wt. 355 10.339 g Avg. spoilage 2010 65.8 cans/day Avg. spoilage 2010 4752.5 cans/shift pallet chain conv. 59 28 Value stream ratio 14.3% from usage to W/H

Full 500 Mt Trim length Min 0.125" X pallet chain conv. Full 3 MM cans Customer demand 734,762 cans / shift

or 750 pallet Reject Average production 712,857 cans / shift

Y analysis Takt time (should be) 0.653 minute / Mcans

Calcs Process time 60 sec Line average spoilage 19,352 cans/shift

Kg Calcs Workers per shift 1 2 for all lines X Line spoilage % 2.68 Should be 2.5%

Kg X Full 250,000 cans Y Customer complaints 2

pallets Y Hold for inspection 0.11%

pallets Cost of quality <System not available>

Mt both classes Quality losses <System not available>

Conversion time (ht.) 6.7 hours

Total queue time N/A minutes

Stock % 13.8

Total VA Total NVA Availability % <System not available>

Minutes 12.4 0.3 8.7 0.8 3.8 0.8 3.0 8.7 52.3 Performance % <System not available>

Seconds 744 17 524 46 228 45 178 523 3139 Quality % <System not available>

OEE % <System not available>

Efficiency = (Production) / (Nominal production * Total time frame)        Performance = (Production) / (Nominal production * (Total Time frame - Fault time)) MTBF = (Run time + stand-by time) / (Failure count) MTTR = (Fault time) / (Failure count) Uptime: on-demand available M/C time expressed as % Takt time = Available work time / Customer demand Complete rate: the number of cans completed in a specific time period (to be compared with takt time)

Front-end processing time: 1732 seconds Front-end processing time: 1640.5 seconds
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2.7 2.6 3.7 3.9 0.5

Customer

1.4 2.3

Other material suppliers

Coil suppliers

Scrap buyers

ICDOC

2.5 3.3

The variance % values 

represent the cans 

produced by Line #1 or in 

Dammam to cover Line #3 

and adhere to customers' 

deadlines

Storage area

Usage area

I

Unloading area

compare receiving with 
PO

I

Down-ending and 

Uncoiling
ASC ELEC SCH DRG B31429

horizontal unfolded coil

Lubricating & Feeding
UNIST PRF-74ACI150P PINCH 

ROLL FEEDER

Cupping

lubricated coil

cups, skeleton

blank and draw die, draw horn, cut 
edge

vertical folded coil

Bodymaking

Loading area

Line end point

I

damaged cup _%, wrinkled cup _%, 
excessive earring _%, tool marks on 
cup _%

coil change _%, cupper station jams 
_%, die set cleaning _%, scrap shoot 
jam _%

Washing
International Thermal Systems  

Decorating
Rutherford Machinery - CMP

Lacquer spraying Necking and Flanging
Belvac - 595 Modular Machine

Palletizing

Issue GRN

Update material 
control system

Delivery estimates

CJC
Production Control

Receive or arrange 
transport order

Lubricated coilunfolded coil, cup lubricant oil

lubricated coil cups, coolant, machine oil

untrimmed cans, coolant, tramp oil

ironing die rings (3), redraw die ring, 
punch sleeve, punch nose

Trimming
Carnaud Metal Box 550

tear off _%, scratches _%, wall 
thickness variation _%, short cans 
_%, wrinkled dome _%

internal jams _%, short cans _%, bad 
cup or material _%, strip off _%, poor 
loading _%

cans, washer chemicals

washed cans

dirty inside _%, split cut edge _%, 
adhesion failure _%, dome staining 
_%, mobility issues _%

jam inside _%, hold down mat change 
_%, DI tank low level _%, drive chain 
damage _%

Drying

washed cans, gas

dried cans

Applying BRC

dried cans, UV BRC

base rim coated cans

bright cans, ink, over varnish, 
blankets, printing plates

decorated cans

litho smear _%, O/V splashes _%, 
litho void _%, missing/light color _%, 
poor registration _%

changeovers _%, poor loading _%, 
plate alignment problems _%, O/V 
splashes _%

Drying ink

decorated cans, gas

ink dried cans

cans, lacquer

internal sprayed cans

high metal exposure _%, lacq. void 
_%, lacq. bubbles _%, lacq. on flange 
_%, ink dot splash _%

can misspray _%, lacq. built up inside 
guide rolls _%, poor cleaning _%, 
dented cans _%

Drying inside
International Thermal Systems 

internal sprayed cans, gas

internal spray dried cans

cans, neck wax

necked, flanged and dome reformed 
cans

knockout punch, necking die

wax inside _%, neck scratches _%, 
neck crack _%, split flange _%, 
damaged flange _%

scratches _%, low infeed level _%, 
line control stop _%, internal jam_%, 
can tear_%

Light testing

Vision testing
Pressco Tech. Intellispec

cans, layer pads, top frames, pallet 
boards

pallets

Strapping

missing strap _%, mixed cans _%, 
dirty/damaged layer pad _%

tipped cans _%, electrical fault _%, 
damaged pallet board _%, top frame 
miss-alignment _%

Wrapping

untrimmed cans

trimmed cans, skeleton

Palletizing de-palletize
GOLDCO

cans, layer pads, top frames, pallet 
boardsbright stack pallets

Pallets, polyester strapping

strapped pallets

Pallets, stretch wrapping

wrapped pallets

untrimmed cans

trimmed cans, skeleton

bright stack pallets

Warehouse

FIFO

FIFO

Scrap baler

Skelton

Trim rings

Scrap from Palletizer 

Scrap area 

Scrap, wooden pallets, strap

Scrap bales
Bright stack area

I

I

FIFO

I

I

Respray hoist

Refeed hoist

Scrap from Necker & TestersScrap from Decorator & Pin Oven Scrap from Spray Machine & IBOScrap from Washer, Dryer & BRCScrap from Bodymaker & Trimmer

Scrap from Cupper

HFI area

All
line

All
line

All
line

All
line

All
line

Scrap from other areas and conveyors

All
line

Scrap from Label Proof & Label Change

Surplus cans 
cans, layer pads, top frames, pallet 
boardsbright stack pallets

cans, layer pads, top frames, pallet 
boards

bright stack pallets

I

All
line I

Extra cans?

Scrap from HFI area

Scrap from Surplus area

FIFO

Rework

Not good cans?

Coolant Filter

Coolant

DE ionizer

Vacuum pumps

Air compressors

Atlas COPCO

Boiler

Water chillers

York

LPG system & 

vaporizer

R.O system

Effluent system

Washer wasteCleaning waste water

All
line

Production schedule

Process customer order          

Washer process 
requirements

Size
requirements

Neck diameter 
requirements

Layers and pallet 
requirements

Label
requirements

Quantity 
requirements

All
line

All
line

All
line

All
line

All
line

Visual quality check 
every load

Daily revised 
production schedule

Update supply plan

Unloading area

compare receiving with 
PO

Storage area

Inventory days   2-3

Inventory days   1-2

Purchase forecast

Purchase order

Shipment Notification

Purchase forecast

Purchase order

All
line

Unloading time   10-15

Every day load   31.9

FIFO

All
line

R
E
C
E
IV
IN
G

Update dispatch plan
Visual quality check

Defective coils   1.0

Visual quality check

Bale wt. (Class I)   5

Bale wt. (Class III)   2

I

Each load (Class I) 42

Each load (Class III) 35

Each load   24.3

Delivery orders

Demand forecasts

Demand order

Shipment Notification

S
H
IP
P
IN
G

Update sales plan

Update planning 
system

Update call-of 
schedule

Trailer load time  10

Container load time  15

Each trailer   20

Each container  17.5

To arrange transp.  24

Shipping time from 8 am 
to 8 pm

Update production 
system

FIFO

XOXO

I

I

I

I

M.S

SIPCO (Daily 
requisition)

M.S & others

SIPCO

damaged flange 65.4%, lacquer on 
flange 27.2%, puckers 3.2%, torn 
dome 1.1%, tear inside 1.1%, others 
(pin hole, short cans) 2.0%

dent cans 49.5%, puckers 19.9%, 
punch mark 17.1%, lacquer gob 
inside 6.8%, flange contamination 
6.4%, others 0.3%

Update spoilage 
analysis system


