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NEWS AND UPDATES FOR THE RAIL 
INDUSTRY AND SAFETY ASSESSORS

Special edition:  
Dry pipe failures – 
steam locomotives
Two separate “dry pipe” failures have occurred recently at Glenbrook Vintage 
Railway and Weka Pass Railway. Dry pipe failures are a significant safety issue 
and can result in the locomotive being in an uncontrolled state. 
The Transport Agency would like to thank both Glenbrook and Weka Pass Railways 
for giving the Transport Agency authorisation to share details of these incidents. Ian 
Tibbles from Shantytown is also sincerely thanked for his invaluable assistance and 
information. The Transport Agency will be distributing this information to all operators 
of steam locomotives. We trust you will find it useful and expect licence holders to take 
appropriate action to prevent a similar incident occurring.

How does the dry pipe work? 
The steam travels from the regulator 
down the steam pipe to the engine unit 
or may pass into the wet header of a 
super-heater, the role of the latter being 
to eliminate water droplets suspended 
in the "saturated steam", the state in 
which it leaves the boiler (as well as 
increasing efficiency and reducing fuel 
consumption).

On leaving the super-heater, the "dried" 
steam exits the dry header of the super-
heater and passing down a steam pipe 
enters the steam chests adjacent to the 
cylinders of a reciprocating engine. 

Inside each steam chest is a sliding valve 
that distributes the steam via ports that 
connect the steam chest to the ends of 
the cylinder space. The role of the valves 
is two-fold: admission of steam into and 
exhaust of used steam from the cylinder.

Explanation
In the event of corrosion holes, steam will 
by-pass the regulator valve and the engine 
will be come to some extent uncontrolled 
(dependent on the size of the hole).

If in the case of the recent Glenbrook 
Vintage Railway dry pipe collapse, steam 
will enter the cylinders forcing the engine 
to lose traction in an uncontrolled manner. 
When this occurs the only way to control 
the engine is to centre the reversing lever 
thus minimising the amount of steam 
entering the cylinders and apply the loco 
brakes.

Shantytown and some other organisations 
have obtained an inexpensive ($30) 
USB camera for inspection of boilers and 
other internal components. This may be 
something your organisation would like to 
consider. Ian con be contacted for further 
information regarding this at steam@
shantytown.co.nz.

Ultrasonic testing is another strategy 
that can be used to determine pipe wall 
thickness. 
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Glenbrook Vintage Railway incident –  
19 May 2013
On 19 May at 12.15pm, between Morley Road and Glenbrook, WW480 was leading a passenger service into Glenbrook 
when a mechanical failure resulted in loss of steam control by the regulator. Steam could still be shut off, however there 
was no gradation of control (ie full off/full on). This incident, which resulted in no damage or injury, is a serious failure. Had 
it occurred on train approaching Victoria Station with a crew member who was not able to act correctly and immediately 
there would be a potential to run into the stop block.
A senior mechanical engineer was in the charge of the train, the 
seriousness of the fault was recognised, and the train continued to it's 
destination at low speed using the cylinder cocks open and controlled 
with the reversing lever.

Cause
As the pictures show, the dry, or main, internal steam pipe of 
WW480 collapsed because it had been thinned by corrosion. This 
pipe carries steam from the regulator in the boiler dome to the 
cylinders via the super-heater. Because the pipe runs through the 
boiler, with the regulator shut, the pressure is external to the pipe 
and internal pressure would be zero. However, although called the 
"dry pipe", it is wet inside and out, whereas the tubes and flues are 
wet on the outer surface only, which may account for a higher rate of 
corrosion. When the pipe collapsed, steam bypassed the regulator 
valve and was able to pass directly, uncontrolled, to the cylinders, 
regardless of the setting of the regulator.

The locomotive went into a huge skid, and the solution was to bring 
the reversing gear into the mid-gear position (which took two of us), 
and to open the cylinder cocks. In the mid-gear position the valve 
travel is reduced to a minimum, allowing only a small quantity of 
steam to be admitted to each end of the cylinders (“lead" steam), and 
with the escape of steam via the cylinder cocks plus the train brakes 
the locomotive was able to be brought under control. An automobile 
analogy would be a jammed open accelerator. There was no explosive 
risk and the steam was contained – it was just a matter of controlling 
the locomotive. 

As the pictures show, the top of the pipe collapsed just behind the 
front tube plate (where leaking problems usually occur), causing 
the end of the pipe to peel away from the end casting into which the 
tube is brazed. The brazed joint was not particularly sound, and the 
heat of the brazing process may have weakened the tube locally. The 
collapsed pipe was sawn into sections and it can be seen that the 
thickness (ie corrosion) is by no means uniform, being thickest at the 
regulator end thinnest about 400mm from the outlet end. Whether 
the corrosion was from the outside in or vice versa is hard to say.

The basic problem was that the dry pipe had been in the boiler too 
long, in this case over 20 years. These pipes are virtually inaccessible 
unless all the boiler tubes including super-heater flues are withdrawn, 
and the super-heater header is removed – a major job. Therefore the 
usual annual visual boiler inspection did not pick the problem, nor 
was there any prior indication by means of leaks, water running from 
cylinder cocks, etc. More common problems are leaking tubes, which 
can easily be noted by examining the tube plates. It was quite bad 
timing when the incident occurred as the locomotive WW480 was 
coming up for its 10 year survey and Glenbrook Vintage Railway (GVR) 
planned to replace the various tubes and dry pipe anyway. Continued next page >>

Collapsed dry pipe – end view

Dry pipe – joint view

Dry pipe pieces
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GVR records don't show the specification of the tube used when 
the dry pipe was last replaced, but it may well have been to 
NZR Spec which called for (from memory) 1/4" wall thickness. 
This imperial size pipe is no longer readily available, but a fairly 
close metric equivalent in seamless line pipe is available, and we 
propose to do what Steam Incorporated and Weka Pass have 
done, and use Schedule 80 line pipe, which has a wall thickness 
of 9.25 mm, which being thicker should give a longer life than 
tube to NZR spec.

GVR are now proceeding with a complete re-tube of the 
boiler, and have found several tubes that would have soon 
developed pin holes anyway, so the re-tubing exercise is timely. 
Similar situations can occur if water is carried over through 
the regulator, known as "hydraulicing" and with the regulator 
closed the locomotive will keep steaming ahead powered by 
steam generated from water in the super-heater elements. 
The important thing is that drivers know what to do in such 
circumstances.

This emphasises the need for extreme care approaching Victoria 
Avenue Station, as is practice with the compulsory stop and 
notification of all drivers of this incident and the procedure to 
deal with it.

GVR has also advised the following points to the Transport 
Agency:

• All drivers have discussed the incident and aware of what to 
do in such a situation

• Reference to this will be included in future driver training 
modules

• GVR have advised other operators directly who may face a 
similar event

• This incident was discussed and promulgated information on 
this incident widely at the 2013 FRONZ conference.

<< from page 2

Weka Pass Railway incident
A different type of dry pipe failure 
occurred at Weka Pass Railway on A428 
in October 2012. A small hole developed 
in the dry pipe which made the locomotive 
more difficult to control and this was 
reported by the locomotive crew. 
The locomotive was withdrawn from service 
and a picture of the corrosion damage is 
attached. It should be noted that the hole 
as pictured is slightly bigger as it had been 
poked and prodded as part of the incident 
investigation. Virtually all of the rest of the pipe 
in this case was found to be at, or close to, the 
original thickness. 

A428 dry pipe – interior view

A428 dry pipe – exterior view
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The “Blue Peter” over-full boiler incident
The Blue Peter article copied below involves an over-full boiler – a separate issue to the “dry pipe” issue. The water and steam enters 
the super-heaters flashing off into steam which overpowers the cylinders in a similar manner to a hole in the dry pipe. Although 
priming or water carry over is common to all steam locomotives, Ian Tibbles has never heard of one this serious in New Zealand or of 
an NZR regulator sticking open as described in the article. 
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For general enquiries or contact information about  
the Transport Agency please check our website  
www.nzta.govt.nz or email us at info@nzta.govt.nz

NZ Transport Agency 
50 Victoria Street 
Private Bag 6995 
Wellington 6141

NZTA reception is located on level 2  
The Rail Systems team is located on level 3 
phone: (04) 894 5400 (option 4 – National Office)

Rail Safety Notification Hotline
(24 hours 7 days a week)  
Phone (04) 499 1858

Rail incident reports: email us at railregulation@nzta.govt.nz

The Rail Systems team
John Freeman Manager Rail Systems   
04 894 5012  021 220 5790 john.freeman@nzta.govt.nz

Merv Harvey Principal Rail Advisor  
04 894 5003 021 246 6211 merv.harvey@nzta.govt.nz

Adrian Douglas Senior Rail Advisor 
04 894 5015 021 683 467 adrian.douglas@nzta.govt.nz

Rob Gould Senior Rail Advisor 
04 894 5002 021 833 318 rob.gould@nzta.govt.nz

Graeme Hudson Senior Rail Advisor  
04 894 5008 021 248 8464 graeme.hudson@nzta.govt.nz

Steve Lowes Senior Rail Systems Advisor  
04 894 5048 021 242 9762 steve.lowes@nzta.govt.nz

Our contact details

Correspondence to the Transport Agency 

These days, all correspondence is filed in an electronic storage system here at the Transport 
Agency, so sending your letters, files or reports electronically saves us a bit of time.

Please send all of your electronic correspondence (except incident reports) to your client 
manager and please ‘cc’ our Manager Rail Systems – john.freeman@nzta.govt.nz. However, 
if electronic mail is not available for your organisation ‘snail mail’ will still be answered! For 
rail incident reports email us at railregulation@nzta.govt.nz.

Diagram of a boiler
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