
Wiper Value-Stream Current State

Birmingham, MI

600 m.

Ship Batch

= 6 Pallets

Defective = 3%

2000 m.

Ship Batch

= 6 Pallets

Defective = 3%

RM 50 h.

WIP 2 h.

FG 14 h.

2 Shifts

5 Days

EPE = 1 Day

Defects =

5 ppm

Plymouth, MI

Alpha 
Distribution

Center

Beta Wipers
Cross-Dock

Harlingen, TX

Alpha Motors
Assembly

West Orange, NJ

Alpha HQ
Production

Control

MRP

Alpha
Sales
Order
Bank

1 x
Day

1 x

Day

Alpha
Plant 

Production
Control

Daily

Daily

Daily

Weekly

Weekly

Alpha
Plant

Materials
Control

MRP

MRP

1 x Day

Cleveland, OH

14 days
10 days

6 days

500 m.

Ship Batch

= 1 Unit Train

960 Vehicles

Defective = 1%

Alpha Motors
Cross-Dock

El Paso, TX

960 / Day

640 A

426 ST

214 HT

320 B

213 ST

107 HT

RM 56 h.

WIP 41 h.

FG 12 h.

2 Shifts

5 Days

EPE = 1  Day

Defects =

400 ppm

Gamma
Stamping

Tonawanda, NY

Michigan Steel
Service Co.

Beta Wipers
Warehouse

Harlingen, TX

Beta Wipers
Assembly

Reynosa, Mexico

Harlingen, TX

Plant
Production

Control

Beta HQ
Production

Control

MRP

MRP

2 x
Week 1 x

Day

Weekly

Weekly
Daily

Weekly

Daily

Weekly

2 x Week 2 x Week

Dearborn Heights, MI

Cleveland, OH

Gamma 
Plant

Production
Control

MRP

Buffalo, NY

Tonawanda, NY

Gamma HQ
Production

Control

MRP

Weekly

1 x 
Day

5 x
Year

Daily

6 x

Year

2 x
Week

Steel Coils

500 m.

Ship Batch

= 72 Coils

Defective = 8%

1500 m.

Ship Batch

= 36 Pallets

Defective = 6%

100 m.

Ship Batch

= 12 Pallets

Defective = 6%

100 m.

Ship Batch 

= 6 Pallets

Defective = 3%

14 days

6 days

14 days

6 days

6 days

RM 336 h.

WIP 110 h.

FG 48 h.

3 Shifts

5 Days

EPE = 3 Days

Defects

= 2000 ppm

2 x
Ye a r

Demand Amplification

Gamma

production

Gamma

order

Beta

order

Alpha

order

Alpha

production

Beta

production

% variation

35

30

25

20

15

10

5

x

x
x

x
x

x

Weekly

2 x
Ye a r

Daily

Weekly

Total
Time

In-plant
Time

Transport
Time

Value-
Creating

Time

44.2 days

30.9 days

13.3 days

3,281 sec.
54.7 min.

=

=

=

=

TIME

Quality and Delivery Screen

Michigan

to Gamma

10,000
Michigan
to Gamma

Gamma

to Beta

Alpha to

Alpha DC

defects

Beta

to Alpha

PPM
defects

2000

1500

1000

500

0

defective
deliveries

x

x

% Defective
deliveries

10

5

x

x

Total
Steps

Value-
Creating

Steps

= 

=

73

8

STEPS

0.3 d. 20.6 d. (3,131 s.) 4.0 d. 2.0 d. 0.25 d. 4.6 d. (30 s.) 0.25 d. 0.5 d. 4.0 d. 0.5 d. 4.0 d. 2.7 d. (120 s.) 0.5 d.

2 21 (3) 1 4 1 21 (3) 1 4 1 4 1 11 (2) 1

2x Weekly2x Weekly



Wiper Value-Stream Future State 1

Demand Amplification

Gamma

production

Gamma

order

Beta

order

Alpha

order

Alpha

production

Beta

production

% variation

35

30

25

20

15

10

5

x
x

x
x

x

x

Quality and Delivery Screen

Michigan

to Gamma

Gamma

to Beta

Alpha to

Alpha PC

defects

Beta

to Alpha

PPM
defects

2000

1500

1000

500

0

defective
deliveries

% Defective
deliveries

10

5

x

x
x

x

10,000
MICHIGAN
to GAMMA

Birmingham, MI

600 m.

Ship Batch

= 6 Pallets

Defective = 3%

2000 m.

Ship Batch

= 6 Pallets

Defective = 3%

RM 50 h.

WIP 2 h.

FG 14 h.

2 Shifts

5 Days

EPE = 1 Day

Defects =

5 ppm

Plymouth, MI

Alpha 
Distribution

Center

Beta Wipers
Cross-Dock

Harlingen, TX

Alpha Motors
Assembly

West Orange, NJ

Alpha HQ
Production

Control

MRP

Alpha
Sales
Order
Bank

1 x
Day

1 x

Day

Alpha
Plant 

Production
Control

Daily

Daily

Daily

Weekly

Weekly

Alpha
Plant

Materials
Control

MRP

MRP

1 x Day

Cleveland, OH

14 days
10 days

6 days

500 m.

Ship Batch

= 1 Unit Train

960 Vehicles

Defective = 1%

Alpha Motors
Cross-Dock

El Paso, TX

960 / Day

640 A

426 ST

214 HT

320 B

213 ST

107 HT

RM 56 h.

WIP 41 h.

FG 12 h.

2 Shifts

5 Days

EPE = 1  Day

Defects =

400 ppm

Gamma
Stamping

Tonawanda, NY

Michigan Steel
Service Co.

Beta Wipers
Warehouse

Harlingen, TX

Beta Wipers
Assembly

Reynosa, Mexico

Harlingen, TX

Plant
Production

Control

Beta HQ
Production

Control

MRP

MRP

2 x
Week 1 x

Day

Weekly

Weekly
Daily

Weekly

Daily

Weekly

2 x Week 2 x Week

Dearborn Heights, MI

Cleveland, OH

Gamma 
Plant

Production
Control

MRP

Buffalo, NY

Tonawanda, NY

Gamma HQ
Production

Control

MRP

Weekly

1 x 
Day

5 x
Year

Daily

6 x

Year

2 x
Week

Steel Coils

500 m.

Ship Batch

= 72 Coils

Defective = 8%

1500 m.

Ship Batch

= 36 Pallets

Defective = 6%

100 m.

Ship Batch

= 12 Pallets

Defective = 6%

100 m.

Ship Batch 

= 6 Pallets

Defective = 3%

14 days

6 days

14 days

6 days

6 days

RM 336 h.

WIP 110 h.

FG 48 h.

3 Shifts

5 Days

EPE = 3 Days

Defects

= 2000 ppm

2 x
Ye a r

Weekly

2 x
Ye a r

Daily

Weekly

Total
Time

In-plant
Time

Transport
Time

Value-
Creating

Time

23.9 days

10.6 days

13.3 days

3,281 sec.
54.7 min.

=

=

=

=

TIME

Total
Steps

Value-
Creating

Steps

= 

=

54

8

STEPS

0.3 d. 5.1 d. (3,131 s.) 4.0 d. 2.0 d. 0.25 d. 1.2 d. (30 s.) 0.25 d. 0.5 d. 4.0 d. 0.5 d. 4.0 d. 1.3 d. (120 s.) 0.5 d.

2 19 (3) 1 4 1 8 (3) 1 4 1 4 1 7 (2) 1

2x Weekly2x Weekly



Alpha 

Distribution

Center

Cleveland, OH

Alpha Sales

Order Bank

1 x

Day

Alpha 
Production

Control

Daily

Alpha 
Materials

Control

1 x Day

Wiper Value-Stream Future State 2

West Orange, NJ

Alpha Motors
Assembly

RM 15

WIP 2

FG 14

2 Shifts

5 Days

EPE = 1 Day

Defects  = 

5  ppm

1800 m.

Ship Batch

= 6 Pallets

Defective = 1%

500 m.

Ship Batch

= 960 Vehicles

Defective = 1%

960 Day

640 A

320 B

Birmingham, MI

Total
Time

In-plant
Time

Transport
Time

Value-
Creating

Time

15.8 days

6.5 days

9.3 days

3,281 sec.
54.7 min

=

=

=

=

TIME

Daily

Steel Coils

Gamma
Stamping

Tonawanda, NY

Michigan Steel
Service Center

Beta
Wipers

Reynosa, Mexico

Beta
Production

Center

Gamma 
Production

Center

1 x 

Day

1 x 

Day

Daily

RM 24

WIP 62

FG 12

3 Shifts

5 Days

EPE = 1 Day

Defects = 

250 ppm

RM 16

WIP 0

FG 12

2 Shifts

5 Days

EPE = 1 Day

Defects = 

50  ppm

Dearborn Heights, MI

500 m.

Ship Batch

= 24 Coils

Defective = 3%

1500 m.

Ship Batch

= 12 Pallets

Defective = 2%

Daily

Daily

0.3 d. 4.0 d. (3131 s.) 4.0 d. 1.2 d. (30 s.) 4.5 d. 1.3 d. (120 s.) 0.5 d.

2 19 (3) 1 8 (3) 1 7 (2) 1

Total
Steps

Value-
Creating

Steps

= 

=

39

8

STEPS

Daily

Daily

Quality and Delivery Screen

Michigan
to Gamma

Gamma
to Beta

Alpha to
Alpha PC

defects

Beta
to Alpha

PPM
defects

2000

1500

1000

500

0

defective
deliveries

% Defective
deliveries

10

5

xx
x

x

Demand Amplification

Gamma

production

Gamma

order

Beta

order

Alpha

order

Alpha

production

Beta

production

% variation

35

30

25

20

15

10

5

x
x

x
x

x x



Alpha 
Distribution

Center

Beta
Wipers

Alpha
Sales
Order
Bank

Alpha 
Production

Control
Alpha 

Materials

Control

1 x Day

1.1 d. (3,161 s.)

19 (6)

0.8 d. (120 s.)

7 (2)

0.5 d.

11

Gamma
Stamping

CELL CELL

Dearborn , MI

Daily

Daily

Daily

Cleveland, OH

RM 12

WIP 12

FG 2

EPE = 1 Day

Defects = 

5 ppm

RM 4

WIP 2

FG 14

EPE = 1 Day

Defects = 

2 ppm

500 m.

Ship Batch

= 960 Cars

Defective = 1%

960 Day

640 A

320 B

SUPPLIER PARK

Total
Time

In-plant
Time

Transport
Time

Value-
Creating

Time

2.8 days

1.9 days

0.9 days

3,281 sec.
54.7 min

=

=

=

=

TIME

Alpha Motors 

West Orange, NJ

xx
x x

Quality and Delivery Screen

Michigan

to Gamma

Gamma

to Beta

Alpha to

Alpha PC

defects

Beta
to Alpha

PPM
defects

2000

1500

1000

500

0

defective
deliveries

% Defective

deliveries

10

5

Demand Amplification

Gamma

production

Gamma

order

Beta

order

Alpha

order

Alpha

production

Beta

production

% variation

35

30

25

20

15

10

5 x x x x x x

New Jersey Steel

Service Center

East Orange, NJ

2 x 
Day

0.4 d.

2

Wiper Value-Stream Ideal State

25 m.

Ship Batch

= 12 Coils

Defective = 1%

Total
Steps

Value-
Creating

Steps

= 

=

30

8

STEPS



Alpha Motors Assembly Plant, West Orange, NJ — Current State

Alpha Plant

Materials

Control

Production 
Lead Time 

Processing
Time

= 

=

2.8 days

120 sec.

Total
Steps

Value-
Creating

Steps

STEPS

TIME

= 

=

11

2

Alpha Dist.
Center

1 x 

Daily 1 x Day

Receiving Kitting Final Assembly

& Test
Shipping

20 m. 48 h. 20 m. 2 h. 60 s. 2 h. 60 s. 12 h. 2 h.

1 2 2 1 1 (1) 1 1 (1) 1 1

C/T = 60 sec.

C/O = Ø

2 Shifts

2,560 A

1,280 B

Wipers

160 A

80 B

Wipers

160 A

80 B

Wipers

320 A

160 B

CarsC/T = 60 sec.

C/O = Ø

2 Shifts

Alpha HQ
Production

Control

MRP

Beta 
Wipers

Alpha Sales

Order Bank

Daily Production Sequence

Weekly
Orders

Weekly Sched-
ule

Daily

El Paso, TX

Dearborn, MI

Alpha
Cross-Dock

Wiper
Subassembly

Alpha Plant

Production

Control

MRP
MRP

Facility Summary

RM 50 h.

WIP 2 h.

FG 14 h.

2 Shifts

5 Days

EPE = 1 Day

Defects = 5 ppm

Defective = 1%

1920 Wipers/Day

1280 A

640 B

16 Wipers/Tray

320 Wipers/Pallet

4 A

2 B

960 Wipers/Day

640 A

320 B



Alpha Motors Assembly Plant, West Orange, NJ — Future State

Final Assembly
& Test

Production 
Lead Time 

Processing
Time

= 

=

1.3

days

120

sec.

Total
Steps 

Value-
Creating

Steps

STEPS

TIME

= 

=

7

2

C/T = 60 seconds

C/O = Ø sec.

2 Shifts

Alpha
Dist. Center

1 x Day

Wiper
Subassembly

Shipping

1 x Day

Alpha
Sales
Order
Bank

Beta 
Wipers

Dearborn, MI

Alpha
HQ

Production
Control

Weekly 
Schedule

Daily

Weekly
Orders

16 h. 60 s. 1 h. 60 s. 12 h. 2 h.

1 1 (1) 1 2 (1) 1 1

Alpha Plant

Production

Control

Alpha Plant

Materials 

Control

F I F O

El Paso, TX

Alpha
Cross-Dock

C/T = 60 seconds

C/O = Ø sec.

2 Shifts

Facility Summary

RM 15 h.

WIP 2 h.

FG 14 h.

2 Shifts

5 Days

EPE = 1 Day

Defects = 5 ppm

Defective = 1%

960/day

640 A

320 B



Beta
Cross-Dock

Harlingen, TX

TIME

Beta
Warehouse

Harlingen, TX

Detroit, MI

Stamped Parts

200/Box

1,600/Pallet

12 Pallets

25,600 A

12,800 B

Parts

432 A

224 B

Parts

1 x 

Day

2 x
week

1 x

Day

Receiving

432 A

224 B

Wipers

Assembly 1

432 A

224 B

Wipers

Assembly 2

432 A

224 B

Wipers

Assembly 3

640 A

320 B

Wipers

Inspect & Test Shipping

1920 Wipers/Day

1280 A

640 B

16 Wipers/Tray

320 Wipers/Pallet

4 Pallets A

2 Pallets B

C/T = 10 sec.

C/O = 5 min.

Uptime = 95%

2 Shifts

EPE = 1 Day

C/T = 10 sec.

C/O = 5 min.

Uptime = 95%

2 Shifts

EPE = 1 Day

C/T = 10 sec.

C/O = 5 min.

Uptime = 95%

2 Shifts

EPE = 1 Day

C/T = 20 sec.

C/O = 5 min.

Uptime = 100%

2 Shifts

EPE = 1 Day

Plant
Production

Control

MRP

Beta HQ
Production

Control

MRP

Alpha
Motors

Weekly Production Schedule

Weekly
Schedule

Weekly

Schedule

Weekly

Daily

Daily

Daily

Daily

Daily Ship

Schedule

Tonawanda, NY Harlingen, TX

1 1 1 2

Gamma

Stamping

Facility Summary

RM 56 h.

WIP 41 h.

FG 12 h.

2 Shifts

5 Days

EPE = 1 Day

Defects = 400 ppm

Defective = 5%

Beta Wipers Assembly Plant, Reynosa, Mexico — Current State

Production 
Lead Time 

Processing
Time

= 

=

109.8 hrs.

30 sec.

Total
Steps

Value-
Creating

Steps

STEPS

= 

=

21

3

0.2 h. 48 h. 8.2 h. 4.2 h. (10 s.) 8.0 h. 4.3 h. (10 s.) 8.0 h. 4.2 h. (10 s.) 8.0 h. 4.5 h. 12.0 h. 0.2 h

1 1 2 3 (1) 1 3 (1) 1 3 (1) 1 3 1 1



Beta Wipers Assembly Plant, Reynosa, Mexico — Future State

Gamma
Stamping

Production 
Lead Time 

Processing
Time

= 

=

28.1 hr.

30 sec.

Total
Steps

Value-
Creating

Steps

STEPS

= 

=

8

3

Beta
Warehouse

Harlingen, TX

Beta
Cross-Dock

Harlingen, TX

Stamped Parts

200/Box

1,600/Pallet

12 Pallets

1 x 

Day

2 x

week

1 x

Day

Shipping

C/T = 30 sec.

C/O = 5 min.

Uptime = 100%

2 Shifts

Beta Plant
Production

Control

Beta HQ
Production

Control
Alpha

Motors
Weekly

Schedule

Weekly
Schedule

Weekly

Daily

Daily

Daily

Daily

Tonawanda, NY Harlingen, TX

At the Cell

Stamped
Parts

Assembly Cell

A

B

TIME

box
20

16 h. 0.1 h. (30 s.) 12 h.

2 3 (3) 2 1

1920 Wipers/Day

1280 A

640 B

16 Wipers/Tray

320 Wipers/Pallet

4 Pallets A

2 Pallets B

Facility Summary

RM 16 h.

WIP 0 h.

FG 12 h.

2 Shifts

5 Days

EPE = 1 Day

Defects = 400 ppm

Defective = 5%

Detroit, MI



10 m. 14 d. 4.4 h. (1 s.) 20 4.6 h. (10 s.) 48 h. 4.5 h. (3120 s.) 48 h. 10 m.

1 3 3 (1) 3 2 (1) 3 3 (1) 2 1

Plant
Production 

Control

MRP

Tonawanda, NY

Production 
Lead Time 

Processing

Time

= 

=

20.6
days

3,131 
sec.

Total
Steps 

Value-
Creating

Steps

= 

=

21

3

STEPS

TIME
C/T = 1 s.

C/O =  1 h.

Uptime = 80%

EPE = 1 week

336 coils 25,600 A
12,800 B

parts

25,600 A
12,800 B

parts

25,600 A
12,800 B

parts
C/T = 10 s.

C/O =  1 h.

Uptime = 80%

EPE = 1 week

C/T = 52 min.

C/O =  30 min.

Uptime =  85%

EPE = 1 week

Michigan Steel

Service Center

Dearborn Heights, MI

Steel Coils

2x
Week

2x
Weekly

Receiving Stamping 1 Stamping 2 Clean, Paint, & Bake Shipping

Gamma HQ
Production

Control

MRP

Beta Wipers
HQ

Production
Control

MRP

Weekly
ScheduleWeekly

2 x Week 2 x Weekly
Ship Schedule

Weekly

Cleveland, OH

Beta Wipers
Warehouse

Weekly Production Schedule
Facility Summary

RM 336 h.

WIP 110 h.

FG 48 h.

3 Shifts

5 Days

EPE = 3 Days

Defects = 2000 ppm

Defective = 6%

Stamped Parts

200/Box

1600/Pallet

12 Pallets

Gamma Stamping Assembly Plant, Tonawanda, NY — Current State



10 m. 2.5 d. 2 h. (1 s.) 10 h. 2 h. (10 s.) 10 h. 130 m. (3120 s.) 1.5 d. 10 h.

1 3 2 (1) 3 2 (1) 3 3 (1) 2 1

Production 

Lead Time 

Processing

Time

TIME

= 

=

5.1
days 

3,131 
sec.

C/T = 1 sec.

C/O = 3 min.

Uptime = 95%

Shifts = 2

EPE = 4x shift

C/T = 10 sec.

C/O = 3 min.

Uptime =  95%

Shifts = 2

EPE = 4x shift

C/T = 52 min.

C/O = 5 min.

Uptime = 95%

Shifts = 2

EPE = shift

Michigan Steel
Service Center

Dearborn Heights, MI

Cleveland, OH

Tonawanda, NY

Steel Coils

2 x

Week

2 x

Week

Stamping 1
Receiving

Stamping 2 Shipping

Gamma HQ
Production

Control
Beta Wipers

HQ
Production

Control

Weekly
Schedule

Weekly
Order

Daily

at the
Press

Total
Steps 

Value-
Creating

Steps

= 

=

20

3

STEPS

Beta Wipers
Warehouse

Weekly

Clean,
Paint, & Bake

Facility Summary

RM 48 h.

WIP 62 h.

FG 12 h.

3 Shifts

5 Days

EPE = 1 Day

Defects = 2000 ppm

Defective = 6%

Stamped  Parts

200/Box

1600/Pallet

12 Pallets

Gamma Plant
Production

Control

Gamma Stamping Assembly Plant, 

Tonawanda, NY — Future State


