
SUMMARY OF FACTS 

 

INTRODUCTION 
 

1 Icepak Coolstores Limited (IPC) operated a large industrial 

coolstore complex at 30 Devine Road, Tamahere, Hamilton. It 

leased the premises from Icepak Group Limited (IPG), its 
majority shareholder. The coolstores were used to chill dairy 

and other products for customers. 

 

2 It was the employer of Iain Slight, William Jones, Judith 
Simpson, Wayne Tooley, Sally Barber and Owen Powell who 

worked at the premises. 

 

3 Mobile Refrigeration Specialists Limited (MRS) provides 
refrigeration services. It was incorporated in 2002. 

 

4 It was the employer of Ross Holmes, Craig White, Vaughan 

Collins and Warren Roland Cook, a refrigeration engineer. 

 
5 It was engaged by IPC and IPG to provide refrigeration 

services to its large coolstore complexes at Tamahere and 

Waharoa. 

 
6 Since September 2002 IPC used a hydrocarbon based 

refrigerant the most recent of which was a product known as 

Hychill Minus 50. 

 
7 On 5 April 2009 at approximately 4pm eight employees of the 

New Zealand Fire Service Commission (“the firefighters”) were 

dispatched to a smoke alarm at the Tamahere plant. 

 

8 At 4.30pm an explosion originating in the main plant room 
(Plant Room 1) resulted in the death of one of the fighters and 

seriously injured seven others. As a result of the explosion 

approximately 80% of the coolstore complex burnt to the 

ground. 
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PLANT ROOM 1 

 

9 Plant Room 1 contained a Budge Compressor and Vilter 
compressor and a rack of five Copeland compressors known as 

“the Rack”. The Rack and the Vilter contained Hychill Minus 50 

at the time of the explosion. The Rack and its associated 

piping, evaporators and condensers primarily provided 
refrigeration to five coolstores known as the Fruit Fed rooms. 

The Budge compressor, Vilter compressor and the Rack each 

had a steel cylinder attached as part of the system, known as 

the receiver. 
 

10 Plant Room 1 also contained electrical and control equipment 

required to run each compressor and an electrical switchboard 

known as the main switchboard which was directly connected 
to the Waipa Power supply network through a transformer on 

the site. Electricity was provided to the entire site (including 

Plant Room 1) from the main switchboard. 

 

11 Plant Room 1 also contained: 
 

(i) a Murco IAM gas sensor 

(ii) an IAM – C control panel which controlled the gas 

sensor in the plant and a Murco IAM gas sensor in 
each fruit fed room 

(iii) lighting 

(iv) an emergency ventilation system comprising a 

ventilation duct and 24VDC Spal Skew fan 
(v) a manually controlled fan which was used on 

occasion to vent the room 

(See appendix one for layout of Plant Room 1) 

 

PLANT ROOM 2 
 

12 Plant Room 2 consisted of two racks known as the twins and 

the triplets which contained two and three compressors 

respectively. The twins and its associated piping, evaporators 
and condensers primarily provided refrigeration to other 

coolstores. 

 

13 Plant Room 2 contained: 
 

(i) Electrical and control equipment 

(ii) A Seitron gas sensor and control panel 
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(iii) Audible alarm 

(iv) Lighting 

(v) An emergency ventilation system comprising a 
ventilation duct and fan. 

 

SAFETY SYSTEM IN THE EVENT OF A REFRIGERATION LEAK 

 
14 In the event that a leak of the refrigerant reached more than 

20% of the LEL (Lower Explosive Level) after a period of five 

minutes of a continuous reading of at least 20% of the LEL 

from the initial detection by the gas sensor, the following 
safety system would apply to Plant Room 1: 

 

(i) In the event of a leak in the Fruit Fed coolrooms –  

 
(a) The gas sensor would trigger the IAM-C control 

board to close a solenoid which would result in 

all of the refrigerant in the system including the 

Fruit Fed coolrooms being pumped back to the 

Rack receiver in Plant Room 1. When all the 
refrigerant had returned to the receiver, the five 

Rack compressors would shut down 

progressively. 

 
(b) The IAM-C control panel would automatically 

start up the fan in the ventilation duct in Plant 

Room 1 and a siren in the plant room connected 

to the control panel would sound. An inbuilt 
siren on the sensor would also sound. 

 

(c) The IAMC control panel would trigger an auto-

dialer to phone a preset list to warn people that 

the gas detector had gone off. 
 

          

(ii)   In the event of a leak in Plant Room 1 – 

 
(a) The plant room gas sensor would trigger the 

IAM-C control board which would shut down the 

Rack Compressors and 

 
(b) (b) and (c) as for a leak in the Fruit Fed 

coolrooms. 
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15 In the event of a leak involving Plant Room 2, an alarm would 

sound in the plant room, a blue light would flash in the corridor 

outside the plant room, an autodial system would trigger, a 
ventilation system would automatically start up and the triplets 

would automatically shut down. There was no pump down 

procedure in the event of a leak involving Plant Room 2. 

 
16 The complex also contained smoke detectors and intrusion 

alarms which were monitored by a company called Signature 

Security. There was a smoke alarm located in the ceiling of 

Plant Room 1. 
 

INTRODUCTION OF HYDROCARBON REFRIGERANTS 

 

17 A hydrocarbon based refrigerant (known as Care 50) was first 
introduced into the Tamahere site in September 2002. It was 

first used in the triplets in Plant Room 2 and the coolrooms the 

triplets serviced. At that time Plant Room 1 and its associated 

coolrooms were using a refrigerant called (R22) freon and 

ammonia. Care 50 was replaced by Hychill HR 22/502 and then 
Hychill Minus 50 was used. This was the new name of 

HR22/502. Prior to the introduction of hydrocarbon based 

refrigerants, all refrigeration systems were either RSS (freon), 

(toxic but not flammable) or ammonia based (toxic and only 
flammable at relatively high concentrations at a point where 

the toxic level has already been exceeded by a significant 

amount). 

 
18 Hychill Minus 50 was first introduced into the Rack in Plant 

Room 1 in January 2004. 

 

19 By April 2008 Hychill Minus 50 was used in the Rack and Vilter 

in Plant Room 1, the Triplets in Plant Room 2 and their 
associated coolrooms. 

 

20 Approximately 402kg of Hychill Minus 50 was in the 

refrigeration systems at the Tamahere site on the day of the 
explosion. Of that, 186 kg was used in Plant Room 1 and the 

Fruit Fed coolrooms. 

 

FROM JANUARY 2004 ONWARDS (CHANGES MADE IN RESPONSE TO 
THE INTRODUCTION OF HYCHILL HR22/502 AND HYCHILL MINUS 50) 
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21 Since 1993 – 1994, Mr Warren Cook, a refrigeration engineer 

was originally employed, and then shortly afterwards, working 

on his own account as Mobile Refrigeration Specialists, 
contracted to IPC to carry out refrigeration engineering tasks at 

the Tamahere premises. In 2002 Mobile Refrigeration 

Specialists Limited (MRS) was incorporated with Mr Cook 

becoming an employee of the company he incorporated. 
 

22 From that time up until April 2008 MRS was the sole provider 

of refrigeration engineering services and expertise. 

 
23 As a result of discussions between Mr Cook and IPC’s Director 

Mr Jan Jacob van Eden, hydrocarbon based refrigerants were 

introduced into the refrigeration systems at Tamahere in 2002 

and 2004. The refrigerants installed were called Care 50, 
Hychill HR 22/502 and Hychill Minus 50. 

 

24 MRS designed a system for a hydrocarbon based refrigerant 

and modified existing and/or installed new plant. While gas 

detectors were installed in Plant Room 2, no further safety 
systems were installed on its introduction to take into account 

the increased risk of a hydrocarbon based refrigerant. 

 

25 Although John Clare of John Clare Electrical Limited was 
involved in the installation of the triplets in Plant Room 2 in 

2002 he only became aware of the hazards associated with the 

hydrocarbon baaed refrigerant in June 2004. As a result of his 

awareness he arranged for a Registered Electrical Inspector Mr 
Brian Liddell to visit Tamahere and advise on electrical safety 

requirements when using hydrocarbon based refrigerants. 

 

26 On 23 June 2004 Mr Liddell visited the site with Mr Clare to 

discuss these requirements. 
 

27 Following the visit Mr Liddell spoke to Mr Cook about his visit. 

 

28 Mr Cook advised IPC that Mr Liddell had recommended some 
work be done to the Plant Rooms. Mr Wayne Grattan, Director 

of IPC instructed Mr Cook to find out what needed to be done 

and to install it. 

 
29 As at 31 December 2004, at which time the triplets and Rack 

system were using Hychill Minus 50, four coolrooms, Lichfield, 

Tatua, Hamilton and Cambridge had gas detectors. Plant Room 
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2 had a gas detector, a siren, a blue flashing light outside the 

plant room in “Forklift Alley” and a dial out system installed. At 

that time Plant Room 1 did not have a gas detector, ventilation 
system installed not dial out system. Plant Room 2 did not 

have a ventilation system installed. 

 

30 During 2004-2005 five new coolrooms were built on the site. 
These rooms were called the Fruit Fed rooms and marked as F1 

– F5 on the attached layout of the site (appendix 2). 

 

31 During late 2004, the Rack system in Plant Room 1 was 
upgraded to be able to provide refrigeration to the new 

coolrooms. 

 

32 In January 2005 Fruit Fed Rooms F1 and F2 became 
operational. The other rooms were still under construction. 

While it is not clear when gas detectors were installed in those 

rooms or Plant Room 1, gas detection was not in place at the 

time F1 and F2 became operational and used by employees of 

IPC. Hychill Minus 50 was being used in those coolrooms by 
that time. 

 

33 Leak detection was installed and operational in Plant Room 1 

and the five Fruit Fed coolrooms by November 2005. Six Murco 
IAM gas sensors and a Murco IAM-C alarm control panel were 

used. 

 

34 In June and July 2006 similar emergency ventilation systems 
were installed in Plant Room 1 and 2. This system consisted of 

a duct placed on a wall with an inlet close to the floor and the 

outlet through the wall. A fan was placed in the duct at the 

inlet end. 

 
35 By July 2006 Plant Rooms 1 and 2 had in place the safety 

systems for a leak described in paragraphs 14 and 15 

respectively. 

 
36 Because of concerns held by the Director of IPC, Mr Grattan, 

about best practice for the plant, he asked Mr Cook in late 

2006 to have the site inspected and to provide assurances that 

the site met required standards. 
 

37 Mr Cook therefore contacted therefore contacted the 

Environmental Risk Management Authority (ERMA) and spoke 
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with Mr Bran Watts, Technical Advisor of ERMA. Mr Watts 

advised Mr Cook to work with an electrical inspector. 

 
38 Mr Cook also asked the Electrical Inspector, Mr Liddell to carry 

out a further visit to certif. the site. On 2 November 2006 Mr 

Liddell and Mr Cook visited the site and carried out an 

inspection of Plant Room 2 only. 
 

39 Mr Liddell then wrote to MRS advising that for the purposes of 

electrical compliance, Plant Room 2 could be given an interim 

classification as non hazardous provided AS/NZS 1677 and, for 
ventilation, AS 1688 or AS 1482 or AS/NZS 2430.3.1, were 

complied with. Mr Liddell also advised that because the interim 

classification was for ammonia based systems, and ammonia 

though flammable, had different characteristics to hydrocarbon 
based refrigerant it was advisable to inform the Standards 

Committee ME/6 that this new situation had arisen. 

 

40 On 30 November 2006 at Mr Cook’s invitation, Mr Roy Jackson, 

a hazardous substances consultant attended the premises with 
Mr Cook to provide an opinion on hazardous zoning and 

electrical wiring in hazardous areas. They inspected Plant Room 

2 only. Mr Jackson advised that in his view the wiring did 

comply with the electrical zoning for a room using flammable 
gas and that the company should take advice from a qualified 

electrical inspector. 

 

41 Following the visit to the site in November 2006 Mr Jackson 
sought advice from the Environmental Risk Management 

Authority (ERMA) as to the applicability of the Hazardous 

Substances and New Organisms Act 19996 (HSNO) to the site. 

Mr Jackson believed from discussions with ERMA that HSNO did 

not apply to substances in refrigeration systems. 
 

42 By letter dated 6 December 2006 Mr Jackson advised MRS 

that: 

 
(1) LPG used in refrigeration systems is 

exempt from the HSNO controls in the 

same way that anhydrous ammonia is 

exempt. 
 

(2) To manage ignition sources the system 

would need to comply with the NZ 
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Electrical Wiring Regulations and relevant 

codes of practice. 

 
(3) This would require the hazardous areas to 

be defined around the plant and pipe work 

in accordance with the approved standard 

or code used to manage ignition sources 
for refrigeration systems in New Zealand. 

 

43 This letter together with the page of the letter referred to in 

paragraph 39 from Mr Liddell were sent to IPG, for the 
attention of and received by, Mr Grattan on 20 December 

2006. 

 

44 They were however sent under cover of a letter from MRS 
stating: 

 

“Re: Audit on Plant rooms by Electrical and Hazardous 
Inspectors. 
      

 I have received replies from both inspectors regarding the 

safe use of Hychill Refrigerants in the plant at Hamilton.  
 

Copies enclosed of the reply from Roy Jackson of Hazardous 

Substances BOP Ltd and an extract from the long report 
from Brian Liddell Electrical Inspections.  

 

Brian Liddell’s report indicates that we should provide a 
risks management and equipment service dossier and keep 

record of this service being carried out on the plant. I am 
currently working on this dossier. 

 

During discussions with both inspectors, there were several 
recommendations that were put forward for alterations to 

improve the leak detection system and assist with the 

safety management of the plant. I have discussed with both 
inspectors our service programme of current and past 

maintenance and they agreed that we have most things 

covered. 
 

I am still working on the requirement of the sections for the 
receivers by S.G.S. It appears that no other plants are 

being tested in that way that they are requiring. They 

require us to send them dates of service or replacement of 
the safety pressure relief valves. These have all been 

replaced over the last twelve months so all is up to date. 
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I intend to check the necessity to have the electrical testing 

done on out standard receivers so will keep you informed 
on this.” 

 

45 No additional safety features were installed in Plant Room 1 or 
2 or the associated coolrooms following Messrs Liddell and 

Jacksons’ visits in November 2006. 

 

HYCHILL MINUS 50 
 

46 Hychill Minus 50 consists of 95% propane and 5% ethane, both 

hydrocarbons. It is classified as an A# refrigerant under 

AS/NSZ 1677.1:1998. The classification of 3 means that the 
lower explosive limit (LEL) must be less than 3.5% by volume 

(100% being the volume of the room or space within which it is 

contained). 

 

47 At levels below the LEL, there is insufficient gas to produce an 
explosion i.e. the mixture is too lean. Above the Upper 

Explosive Limit (UEL) the mixture has insufficient oxygen i.e. 

the mixture is too rich. 

 
48 The Material Safety DATA Sheet for Hychill Minus 50 

refrigerant gas states that the LEL (or Lower Flammability 

Limit) is 1.9% in air and the IEL (Upper Flammability Limit) is 

9.5% in air. 
 

49 There are various descriptions of the hydrocarbon refrigerant 

at Tamahere. It is variously referred to as Care 50, Hychill -50, 

Hychill minus 50, Hychill, Propane (LPG) or just hydrocarbon 
refrigerant. It is the same of very similar substance. Hychill 

Minus 50 was a highly flammable substance at normal 

temperatures and pressures. Hychill Minus 50 is heavier than 

air. 

 
50 The hydrocarbon used in the plant at Tamahere was originally 

an El Gas product called Care 50 marketed by a firm called 

APV. This gas was a blend of propane and ethane. It had no 

stanching agent added which meant it had a smell but it did 
not possess a smell that is recognized as “gas”. It is only the 

type of gas used as a fuel as specified by the Gas Act 1992 that 

has to be odorized by the requirements of a specific 

Regulation. LPG used as a refrigerant is not covered by that 
requirement. However AS/NZS 1677.1:1998 in Section 2.7 

requires A3 refrigerants to be odorized in a manner functionally 



 10 

equivalent to that required for LPG. Alternative provisions can 

be approved. MRS then supplied a Hychill product called 

HR22/502 because it was having difficulty with supply of Care 
50 and the Hychill produce was cheaper. MRS imported it 

directly from the Australian manufacturer Hychill Australia Pty 

Limited. HR22/502 and Hychill Minus 50 contain the stanching 

agent called ethyl mercaptan which is also added to natural 
gas, LPG and propane giving the characteristic “gas” smell. 

However, it is believed that as it travels through the filter dryer 

of the enclosed refrigeration system, the stench tends to face. 

IPC believed the refrigerant had a stanching agent in it. 
 

51 Care 50, HR 22/502 and Hychill Minus 50 were introduced into 

the plant at Tamahere because: 

 
(a) less refrigerant was required to provide the 

same refrigeration capacity; 

 

(b) it was cheaper to run (less electricity was 

required); 
 

(c) it had a zero ozone depletion rating and did not 

contribute to global warming. 

 
(d) R22 (Freon) was being phased out in 2010; 

 

(e) it could be installed into the plant without any 

major modifications (safety features aside). 
 

EVENTS ON 5 APRIL 2008 

 

52 At approximately 3.56pm on Saturday 5 April 2008 the fire 

alarm smoke detector in Plant Room 1 activated. As a result 
Signature Security received a signal that the smoke alarm had 

gone off in Area 1 Machine room (Plant Room 1). 

 

53 Signature Security then rang the IPC number and received no 
answer. 

 

54 It then rang the Director and Site Manager of the company, Mr 

Iain Slight who was advised that the smoke alarm had gone 
off. Mr Slight advised the call centre operator to get hold of the 

Fire Brigade and he would contact a key holder. 
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55 At 4.00pm Signature Security dialed 111.  The NZFS 

dispatched two appliances to the site. Fire Appliance HAM411 

contained station officer Denis Harold Wells and Senior 
Firefighters Adrian Brown, David Thomas Beanland and 

Cameron Roger Grylls. Appliance HAM 412 contained Senior 

Station officer Derek Francis Lovell, Senior Firefighters Mervyn 

Raymond Neil and Alvin John Walker and Firefighter Brian 
Leslie Halford. 

 

56 Signature Security called Iain Slight again at 4.00pm and 

advised that the Fire Service had asked “if there is a fire are 
they allowed to go inside?” Iain slight advised “yes’. 

 

57 The firefighters arrived at 30 Devine Road at 4.14pm and 

commenced searching the site for a possible fire. Whilst some 
drove around looking for a panel that would indicate where the 

alarm that had gone off was located, others looked for a way 

into the buildings to see if they could locate the reason why the 

alarm had been triggered. 

 
58 At 4.20pm the Fire Service contacted Signature Security to 

report progress and request a key holder to allow them to gain 

access into the buildings. Both fire appliances and all 

firefighters eventually gathered in the roadway between 
various coolrooms where Plant Room 1 was also located. 

 

59 By the time the firefighters had seen what was described as 

mist of vapour or smoke or possibly refrigerant, with what 
some firefighters described as an almond lemony smell, coming 

from the area around Plant Room 1 and made attempts to get 

into the building to investigate further. 

 

60 Between 4.21pm and 4.23pm Signature Security relayed to 
Iain Slight that the firefighters were on site and Iain advised 

that he was trying to locate a key holder but they could not be 

there for some time. 

 
61 At 4.28pm Signature Security called the Fire Service and 

advised that a key holder was on the way but they did not 

know how long it would take. The Fire Service advised that 

they had already cut a few locks. 
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62 After an unsuccessful attempt to enter Plant Room 1 through a 

sliding door, they cut the bolt to another door using a 

reciprocating saw. They gained access at 4.29pm. 
 

63 While gaining entry a firefighter noticed a wafting vapour 

through the louvre next to the door. The room was filled with a 

misty gas or haze. There was a vapour at floor level, a vapour 
similar to when one open a freezer. 

 

64 Three of the firefighters entered the plant room. One of the 

firefighters noticed a gas leak emanating from a pipe 
connection on a compressor on the Rack. He advised the other 

two firefighters that he had found a leak which he believed 

could be repaired and left the plant room to get a crescent 

spanner from the appliance. 
 

65 Because the door had been forced inwards (when it normally 

would open outwards) three firefighters attempted to life the 

door to open it outwards to allow easier access into and out of 

the room. 
 

66 The three firefighters began to exit the plant room when there 

was an explosion in the plant room followed by a huge 

explosion. (See position of firefighters – appendix three). 
 

67 As a result of the explosion the adjacent blast freezer and 

plant room were demolished, adjacent coolrooms were 

damaged and windows in neighbouring houses were shattered. 
The explosion also caused a fire in various coolrooms and other 

areas on site ultimately resulting in the complete destruction of 

all buildings on site with the exception of two coolrooms 

located in the north west corner. 

 
INJURIES 

 

68 Firefighters injuries consisted or: 

 
Derek Francis LOVELL        Received fatal blast injuries 

 

Cameron Roger GRYLLS   Burns of varying degrees sustained 

to the left side of his face, 
forehead, left and right hands, and 

left and right ears. A degree of 

hearing loss has also been noted in 
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the left ear. Discharged the same 

day, burns required daily dressing 

changes for several weeks. Was 
unable to work for 4 weeks. 

 

      Alvan John WALKER         Received 5 x broken ribs, “blast 

lung”, severe scalp and facial 
lacerations, 23 stitches in face, soft 

tissue damage to right shoulder, 

suffered from post traumatic stress 

disorder. Was off work from 5 April 
2008 to 16 January 2009. 

 

       Adrian BROWN           Received burns to 14% of his body, 

partial thickness burns to face, 
scalp and neck. Left and right 

hands – partial thickness deeper 

element left dorsal 3rd and 4th MC 

head. Concussion, hearing loss, 

significant facial swelling, intubated 
due to compromised airway. 

Ongoing physiotherapy and hand 

therapy and outpatient plastics. 

  
      Brian Leslie HALFORD  Received severe injury to the face 

requiring 600 internal stitches to 

reattach the left side of his face. 

Permanent numbness and paralysis 
of left cheek as a result. Suffered a 

broken eye socket, one tooth was 

knocked out and the front two teeth 

needed root canals. Numerous 

muscular injuries to the neck, 
shoulder, back and other areas of 

the body. Suffered a brain 

injury/concussion and cannot 

remember 6-8 months after the 
accident. Has been off work since 

the accident and is back at work on 

light duties. 

 
     Denis Harold WELLS     Suffered severe long term hearing 

loss, received burns to the face and 

hands. Impact trauma resulted in 
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nerve damage, 7-8 stitches under 

the chin from something striking 

him. Has lost the fine sensations to 
the finger tips and burns have 

caused skin on the hands to be soft 

and split easily, has to wear soft 

leather gloves when working to 
reduce the risk of the skin tearing. 

 

Mervyn Raymond NEIL       Received extensive burns to 71% of 

his body including his back, arms, 
legs, head, eyes and hands. Placed 

in an induced coma for 10 weeks 

while burnt skin and flesh was 

removed from his body. Has to 
wear a special second skin pressure 

garment for the next two years. 

18% vision in left eye and slight 

damage to his right eye. 

Hospitalised for almost 6 months. 
 

CAUSE OF THE EXPLOSION 

 

69 Because of the destruction of buildings, plant and records in 
the fire, it is not possible to say with absolute certainty what 

caused the explosion. 

 

70 However, considering all the information, the most likely 
sequence is as follows: 

 

(a) Some time after 11.58am on the day of the 

explosion some activity or event caused 

vibration on the compressor head in the Rack 
compressors. This may have been a shuddering 

caused by the compressor starting up or 

shutting down. 

 
(b) The event caused the flared joint of a copper 

pipe, connected between the compressor head 

and a pressure switch to crack and rupture and 

a leak occurred in Plant Room 1, causing Hychill 
Minus 50 to accumulate, layering near floor 

level. Whilst the gas jet would tend to mix with 

the surrounding air, the gas would be expected 
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to accumulate at floor level, given it is heavier 

than air. 

 
(c) The gas sensor failed to operate. Hence the 

sensor failed to activate its own siren and failed 

to signal the IAM-C alarm control panel so there 

was no siren activated, no ventilation fan 
activated, no signal to the computer and no dial 

out through the auto dialer to company staff. 

 

(d) The leaking gas and air continued t mix through 
the LEL and UEL limits until the photo electric 

smoke detector located on the ceiling was 

activated by either a dense cloud of the mixture 

or condensation. The activation of the smoke 
detector initiated a call to the Signature Security 

Monitoring Service resulting in the firefighters 

attending the site. 

 

(e) The firefighters entered Plant Room 1 allowing 
fresh air to enter the room as the opened the 

door to gain entry. More mixing occurred as they 

moved around the room. 

 
(f) This brought the mixture within the explosive 

range (between the LEL and UEL). 

 

(g) While there were a number of potential sources 
of ignition, namely: 

 

(i) the electrical equipment in the plant room 

(ii) static from the movement of the firefighters 

(iii) equipment carried by the firefighters 

(iv) the motors of the fire trucks parked outside 

the room 

The Department of Labour is of the view that the most 

likely cause of the explosion and the fire was a spark 
within the main switch board or other electrical control 

boards that ignited the gas mixture. 
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AS/NZS 1677 

 

71 AS/NZS 1677.1:1998 “Refrigerating systems: part 1 
Refrigeration Classification” provides a standardized system 

whereby refrigerants may be classified according to their 

physical properties. 

 
72 Propane is classified as A3 being highly flammable and low in 

toxicity. 

 

73 Part 2 of the standard prescribes “Safety Requirements for 
fixed applications”. Its objective is to provide standardized 

minimum requirements to address the fundamental safety 

aspect of refrigerating systems for use by designers, installers, 

manufacturers, operators and regulators of these systems. 
 

74 As such this standard provides guidelines for the safe use of 

hydrocarbon based refrigerants. The objective of the Standard 

in respect of such refrigerants is to ensure that in the event of 

a leak of refrigerant, the “practical limit” is not exceeded. The 
practical limit is 20% of the Lower Explosive Limit (LEL). 

 

75 This objective can be achieved in one of two ways: 

 
(i) limit the amount of refrigerant so that if the entire 

amount in the system were to leak into an enclosed 

area, it would not exceed the practical limit; OR 

 
(ii) if there is potential for the practical limit to be 

exceeded then, in the event of a leak, the following 

safety measure must activate for that enclosed area. 

 

(a) a gas detection system which activates an alarm 
system; and 

(b) a ventilation system which keeps the refrigerant 

concentration below the practical limit. 

(c) means for ensuring all sources of ignition are 
eliminated. 

 

76 In relation to these requirements, at Tamahere, 

 
(a) the first option could be complied with because: 
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(i) the refrigeration system that operated 

through Plant Room 1 was a “direct 

system” (i.e. Circulating refrigerant 
through the cool rooms as well a 

through the plant room); and 

(ii) of the amount of refrigerant in the 

system (186kg). 
 

(b) The second option could not be complied with 

because it was not possible to ventilate the cool 

rooms to keep the refrigerant below the practical 
limit. 

 

77 Further, the safety system described in paragraphs 9-11 and 

14 above had the following deficiencies: 
 

(a) The gas detection system, which activated an 

alarm system: 

 

(i) The gas detector chosen by MRS and 
installed in Plant Room 1 and 

associated coolrooms was inadequate 

for the monitoring it was to do. 

(ii) The failure of the gas detector rendered 
all other safety systems inoperative. 

 

(b) Ventilation systems were in place. However: 

 
(i) the fans in the plant rooms were not 

rated to operate in a flammable 

atmosphere. 

(ii) there were no ventilation systems in 

place in the coolrooms. 
 

(c) There was no means of ensuring, in the event of 

a leak, all sources of ignition were eliminated. 

Potential sources in Plant Room 1 included: 
 

(i) electrical and control equipment 

required to run each compressor; and 

(ii) the main electrical switchboard (which 
was directly connected to the Waipa 

Power supply network, and through 
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which electricity was provided to the 

entire sire); and 

(iii) lights; and 
(iv) fans. 

 

78 Therefore, when converting the refrigeration plant at 

Tamahere to accommodate a hydrocarbon based refrigerant, in 
order to comply with AS/NZS 1677, it would have been 

necessary to have substantially rebuilt the plant. 

 

REFRIGERANT LEAKAGE 
 

79 Notwithstanding refrigerant systems are enclosed, it is 

generally accepted that some types of refrigeration systems 

leak therefore, it is fundamental that precautions are taken to 
deal with leaks. 

 

80 The refrigeration system at Tamahere had periodic leakage and 

ongoing replacement of refrigerant. Since the introduction of a 

hydrocarbon based substance into the refrigeration system, at 
least 15 instances generated an invoice from MRS to attend 

leaks. In excess of 200kg of refrigerant (compared to a total 

system of 402kg) was added to the system to replace that lost 

through leakage over the course of this time. 
 

81 MRS was contacted by IPC in respect of each of the leaks. MRS 

employees responded to the leaks, added extra propane 

refrigerant as required and carried out the necessary repair 
work. Decisions on the types of equipment including the type of 

gas detectors were made by MRS or following advice from it. 

 

PRIOR LEAKS ON 13 NOVEMBER 2007 

 
82 Just under 5 months before the explosion at Tamahere there 

was a major leak of Hychill Minus 50 in Plant Room 1. A 

vibration eliminator on a 15hp Copeland compressor on the 

Rack leaked. 80kg of Hychill Minus 50 was added to the system 
on the day following the leak. 

 

83 It was also discovered following this leak that the gas detector 

in the plant room was contaminated. It was replaced on 2 
December 2007, the plant room running without leak detection 

from 13 November 2007 to 2 December 2007 with the 

emergency ventilation fan and old ammonia xpelair fan 
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operating in the interim. Neither of these fans was suitable to 

operate safety in Hychill Minus 50. 

 
USE OF HYDROCARBON BASED REFRIGERANT 

 

84 Hydrocarbon based refrigerant has been commonly used in 

New Zealand in vehicle air conditioning, mobile refrigerated 
trucks, larger indirect coolrooms, small coolrooms, domestic 

refrigerators and the like for many years. 

 

85 It was however, uncommon for it to be used in a large 
industrial coolstore complex such as Tamahere because of: 

 

(a) the amount of refrigerant in the system 

(b) a direct system being used i.e. the refrigerant 
runs through the coolrooms directly. 

 

86 With the exception of the coolstore complexes at Tamahere 

and Waharoa, (the latter being another site owned and 

operated by the Icepak Group), a hydrocarbon based 
refrigerant was not used in a direct refrigerant system in such 

volume in an industrial plant the size of Tamahere in New 

Zealand. The only other known large coolstore that was 

operating a direct system using a hydrocarbon based 
refrigerant was that at Blueberry Country Limited in Ohaupo 

where 80kg of the refrigerant was in the system. MRS provided 

Hychill Minus 50 to both Blueberry and Waharoa. 

 
87 Other large industrial coolstores either used an indirect system 

where another substance is used to cool the coolrooms rather 

than the primary refrigerant such as Hychill Minus 50. This can 

be carbon dioxide. A primary refrigerant such as R22, ammonia 

or an A3 refrigerant in a separate plant room provides the 
necessary cooling of the secondary system. This plant room is 

often in the open air ensuring the practical limit could not be 

exceeded. Another option is a series of small plant rooms 

operating individual coolrooms (hence ensuring the practical 
limit would not be exceeded). 

 

WAHAROA 

 
88 In 2006 and 2007 the Icepak Group constructed new 

coolstores and a plant room through which it ran Hychill Minus 

50 at Waharoa. Both Iain Slight and Wayne Grattan were 
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involved in the construction. MRS was involved in the design 

and construction of the plant and introduction of Hychill Minus 

50. It was not involved in the design and installation of the leak 
detection system but was aware that the new plant at Waharoa 

differed from the Tamahere site in the following respects: 

 

(a) Waharoa had a wall separating the electrical 
equipment from the compressors and pipes 

containing Hychill Minus 50 minimising the risk 

of electrical ignition sources in the event of a 

leak in the plant room. 
 

(b) Waharoa had a gas detector that was immune to 

poisoning and high gas concentrations. It 

included a self test which resulted in a dial out in 
the event of failure in the leak detector and 

backup for the leak detection system in the 

event of a power outage. 

 

(c) Waharoa had an exhaust fan which was tested 
every hour. In the event of a failure of the fan, a 

dial out would occur. 

 

(d) Waharoa had a back up dial out system if the 
landline system failed so that a call through the 

cellphone system was initiated. 

 

89 While the refrigeration system at Waharoa was not fully 
compliant with AS/NZS 1677.2:1998, it had certain differences 

to Tamahere that reduced the risk of an explosion at Waharoa. 

 

90 The Waharoa plant was a new construction where the plant at 

Tamahere was a retrofit of an existing plant. 

 


