


Steam locomotives and the digital age
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Steam locomotives and the digital age

We would have _
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Steam locomotives and the digital age

We could have

Real Time Remote Monitoring and
Diagnostics




Real Time Remote Monitoring and Diagnhostics

Vacuum

¢ Smokebox

e Cylinder Pressure
¢ Piston Position

e Main Steam Pipe Pressure & Temperature
e Blast Pipe Temperature & Pressure




Real Time Remote Monitoring and Diagnostics

Fleet Status

. - Replay
Developing Faults Specific Faults




18, PLW Graph - x

1774251 y=-3.500 [ [« (] [

Mbar —#—  Smokebox Yacuum —-  Firebos Wacuum Arch vacuum —¥—  Smokebox vacuum low —#—_ Firebox vwacuum low —0—  Ashpan vacuum low
+

— i o— & — o
! Y
4
-2

P5I_ —#—  Steam pipe pressure ——  Blast pipe prezsue Cylinder pressure front —¥—  Cylinder prezssure rear
3

[al
hd]
=l
=
=]

iz

15

10

-

0 s = - = ¥ s =

W _—#—  Piston position ——  Piston FDC Ewent marker
¥

03

0z

0.1

773700 773500 773900 774000 774100 774200 774300

H 0 Type here to search 4 P J The Steam Locomo... ]i_ PLW Recorder ]i_ PLW Graph




—8— Smokebox Vacuum & Arch vacuum i Firebox vacuum low
Mbar —@l—  Firebox Vacuum ——  Smokebox vacuum low —{—  Ashpan vacuum low

T W= = =~
8 - — 4 7 - 0 5 v
-5
-10
-15
PS5l —e—  Stzam pipe pressure —— Blast pipe pressurs i Cyfinder pressure front  —%—  Cylinder pressure rear
100
S0
S '-.__:?"' I e ,-"‘. M, S’ K/ e
0 L <t -\‘X = 4 o /J
“-J_ —#@—  Pizton position —ill— Piston FDC ik Ewvent marker
. - - - - - - |.|
1.5
i
05
0
| rt.:l | .:F:l : - :
367600 367800 363000 365200 363400 368600 363300

CAJamig'SATWLRZT-03-17 testingbowwr16. PLW 27032017 12:25:14
PicoLog for Windows R5.221 Pico Technology Lid UK Tef+4£-1450-356355 www picolech com




Vacuum [mbar] Blast Pipe Pressure [psi]

10

-10

Run KLR 165 - 580000 to 580230

L=

150 v

Time [ms]

200

60

40

20

Cylinder Pressure [psi]

-2

-40

-a0

s 50 Vac
= Blast Pipe P
— Ll F
=Lyl A







Pressure PS5

18

16

14

1z

10

ID1 - 15 PSI Full Fwd Gear, 117 rpm, IP=378 W

= Cy| # Front
—Cy| P Back

—— 5 p&r. Mov. avg. [Cyl P Front)

= 5 par. Mov. Avg. [Tyl P Back]

10

20 ay S0 [ 70 a0 a0 100

Piston Stroke %




Real Time Remote Monitoring and Diagnostics

The problem

Establishing Baselines Monltorm.g clple
Analysing




Steam locomotives and the digital age

What else could we have?







Computer control for cam control

Hydraulic actuation?

Air Actuation?

Solenoid?




Advantages?

Programmable Valve Events

Slip Control

Auto drive




Some thoughts?

Reliability

Calibration




Steam locomotives and the digital age




