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1 Scope 

This Linde Standard (LS) specifies the requirements for filling of PERLITE into Coldboxes. 

It serves as the basis for a project related Method Statement prepared by PURCHASER.  

For Linde Coldboxes the project related LE documents "Method Statement" and "Scope of Work Perlite Filling" 
shall be available. 

2 Normative references 

This LS contains undated references to incorporate provisions of other publications. The normative references 
are cited at the respective place in the text and the publications are listed below. Issues valid at the effective 
date of contract shall apply. 

EIGA IGC 146/12/E Perlite Management 
EIGA IGC 170/12/E Safe Design and Operation of Cryogenic Enclosures 
ASTM C549 Standard Specification for Perlite Loose Fill Insulation 
LS 152-01 Loose Mineral Wool 
LS 152-08 Expanded perlite 
LS 489-06 Lift-Check Valves 
LS 493-15 Part 1 Coldbox Shell Built-in Parts - Type VA - Inflexible Installation - Globe Valves - 

Boxinsulation of Perlite 
LS 493-15 Part 2 Coldbox Shell Built-in Parts - Type VB - Flexible Installation - Globe Valves - 

Boxinsulation of Perlite 

3 Terms and definitions 

PURCHASER Organization responsible for the PERLITE filling of the plant, e.g. client/owner/company, 
represented by its responsible person 

CONTRACTOR Company expanding and/or filling the PERLITE on site 

LE Linde AG, Engineering Division 

PERLITE Expanded perlite 

PFHE Plate Fin Heat Exchanger 

ASU Air Separation Unit (ASU Coldbox) 

HSE Health, Safety and Environment 

PPE Personal Protection Equipment 

MSDS Material Safety Data Sheet of PERLITE Manufacturer (see sample in Annex A) 

4 General 

In addition to this LS the following documents shall be observed: 

- EIGA IGC 146/12/E 

- EIGA IGC 170/12/E 

- ASTM C549 

- LS 152-01 

5 Material 

Perlite is a generic term for a naturally occurring siliceous mineral containing 3 - 6% chemically bonded crystal 
water, which is mined, crushed, sieved and dried to produce a crude perlite ore with a density of  
960-1200 kg/m³. 

The crude perlite ore is expanded in high-temperature furnaces to expanded perlite with loose densities in the 
range of 45-60 kg/m³. The quality for expanded perlite as bulk material shall be according to LS 152-08. 

The crude perlite ore and PERLITE shall be protected against weather and moisture during transport and be 
delivered to site in their original packaging. It shall be stored without contact to ground, dry and protected 
against weather influences to avoid humidity penetration. All handling-, storage-, shelf-time-, safety- and 
healthcare instructions and requirements of the material manufacturer shall accompany the materials during 
transport and shall be strictly adhered to. 
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6 Filling Procedure 

6.1 Preparatory Work 

PERLITE filling shall start only after written release of PURCHASER. 

Prior to the start of PERLITE filling all tasks according to Form 01 (Para. 'Tasks of preparatory work') shall have 
been completed. The completion shall be confirmed by PURCHASER in writing by using the Release Protocol, 
Form 01. 

6.2 Material Supply 

 By default, for big quantities of PERLITE, raw crude perlite ore shall be expanded on site by portable 
perlite expansion furnace equipment. For top-up filling tasks after PERLITE settings, supply by silo 
trailers or big bags is acceptable. 

 Alternatively, expanded PERLITE may be delivered to site by silo trailers or in big bags or similar.  

6.3 PERLITE Filling 

PURCHASER is responsible to coordinate the filling activities with all other contractors and/or personnel 
working in the area of the Coldbox. 

6.3.1 Activities before and during PERLITE filling 

The following activities shall be strictly adhered to before and during PERLITE filling: 

 No other working activities in the area of the Coldbox are permitted. 

 Prior to the start of filling CONTRACTOR shall ensure that everybody has left the Coldbox and nobody 
is left behind inside the Coldbox. 

 It is strictly forbidden to enter any Coldbox after the filling process has started. 

 In case the PERLITE filling shall be done pneumatically, it shall be conveyed with dry and oil-free air.  

 The pressure inside the Coldbox shall not fall below ambient pressure to avoid the transfer of humidity 
into the insulation. 

 All openings in the Coldbox shall be protected during filling in such a way, that no rain, snow or 
moisture can enter the Coldbox. In case the protective measures are not sufficient because of bad 
weather conditions, the filling shall be interrupted and the box shall be sealed for the period of 
interruption. 

 For non-ASU-Coldboxes with pressure-retention devices, the devices shall be installed prior to the 
start of perlite filling. 

 During filling all gel pots on the roof of ASU's shall be closed with plugs in case the gel filling is already 
installed. 

 During filling all manholes/openings shall be closed apart from those used for exhaust filters or filling. 

 During filling all PERLITE-exposed Coldbox relief devices, except relief devices at the highest roof, 
shall be locked in "transport" or "filling" position with the provided bolting connection.  

 Filling from the top of Coldbox is only permitted after written approval from PURCHASER under the 
consideration of Coldbox height based on the project related Method Statement. 

 For ASU-Coldboxes a pressure of up to 0.5 bar is recommended to the piping system inside the 
Coldbox while the Coldbox relief devices are locked and shall be surveyed by process control system 
during the whole filling process. 

 No pressure higher than 0.5 bar shall be applied to the piping system inside the Coldbox while the 
Coldbox relief devices are locked. 
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 Type A Coldboxes (see Figure 1): 
For Coldboxes with different heights and connected to each other by connection ducts with PERLITE 
partition walls, it is recommended to start filling with the lowest Coldbox.  

Type B Coldboxes (see Figure 1): 
To prevent voids at Coldboxes with different roof elevations, the area underneath the lower roof shall 
be filled/topped up completely with PERLITE before the filling continues for higher levels. 

 

 

TYPE A 
with Perlite tight 
connection ducts 

TYPE B 
no connection ducts 
and no partition walls 

Figure 1: Types of Coldboxes 

 

 Exhaust filters and/or filter bags shall be installed on all opened manholes and relief devices on the 
roof. For Type B Coldboxes this shall be only on top of the highest roof. 

 The internal pressure of the Coldbox insulation chamber shall be surveyed and recorded by the 
process control system during filling, see Figure 2 as an example. The maximum allowable pressure 
inside the Coldbox during filling shall be limited to 12 mbar to avoid opening of side-installed relieve 
devices.  

 The Coldbox shall be purged regularly during filling interruptions with compressed dry and oil-free air 
to support the sagging and even distribution of the PERLITE.  

 

Figure 2: Sample Picture from Process Control System 
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 Filling shall start at the lowest manhole by connecting the filling hoses with distribution pipes reaching 
minimum to the Coldbox centre. To prevent dust leaving the box, the filling-manholes shall be covered 
with filter cloths. Filling shall always be carried out in sections from level to level starting at the bottom 
moving up to the top. 

 The filling heights from level to level shall be specified by PURCHASER and shall be confirmed by 
CONTRACTOR. The maximum height is 12 meters. 

 The Coldbox shall always be filled up to approx. 1 m below the lowest open manhole by moving the 
distribution pipe to ensure a homogenous spreading and a filling underneath internals. Sectional 
drawings in different elevations with the location of internal equipment shall be provided by 
PURCHASER to support and guide the spreading and filling at narrow areas. 

 To ensure a homogenous filling of the Coldbox the PERLITE shall be filled from different manholes at 
the same elevation as far apart from each other as possible. Details shall be given by CONTRACTOR 
in its detailed PERLITE Filling Procedure. 

 Vibration activities to spread the PERLITE are not permitted to avoid any damages of Coldbox 
internals. 

 The quality of the manufactured/filled PERLITE shall be checked and recorded acc. to Para.8. 

 It is strictly forbidden to fill in damp PERLITE. 

 After filling of a section a visual check shall be performed to verify the proper spreading of PERLITE. 
Under no circumstances the Coldbox shall be entered for a visual check. 

 After a positive visual check witnessing the correct level and the proper spreading of the PERLITE, the 
safety meshes, the grating covers and the hoses and distribution pipes shall be transferred to the next 
higher level and the manholes of the lower level shall be closed. 

 For safety reasons, at all openings during filling, on top and at the sides, a safety device shall be 
temporarily fixed in the filling opening to prevent any person or material from falling into the Coldbox.  
Prior to final closing of openings, the safety devices shall be removed. 

 When filling the top section underneath the roof it is necessary to manually spread the PERLITE into 
every corner and area by the use of suitable tools like stainless steel shovels or rakes.  

 For Coldboxes with pressure retention device(s) on the roof, the PERLITE shall not be filled to more 
than 30 cm below the Coldbox roof to prevent obstruction of the pressure regulator(s).  

 During filling the required quality control of PERLITE shall be performed acc. to Para.8. 

6.3.2 Activities after PERLITE filling 

The following activities shall be strictly adhered to after PERLITE filling: 

 After finishing the filling process all equipment and tools like hoses, exhaust filters, safety devices, 
gratings, etc. shall be removed and all manholes and hatches shall be closed and sealed. 

 If applicable, the gel pot plugs shall be removed and immediately filled with gel. 

 All screwed and clamped connections on the roof such as manholes, gel pots, fittings or bellows shall 
be checked for leaks.  

 All relief devices at the Coldbox casing shall be unlocked and the successful unlocking shall be 
recorded by PURCHASER. 

 After the filling process with the above activities the Coldbox shall be purged within the allowed 
pressure range with dry oil free air or purge N2 to keep the PERLITE dry.  

 Several weeks after cool-down and operation the PERLITE level shall be checked through the roof 
manholes. All necessary precautions shall be performed to avoid any harm to personnel due to 
escaping N2 gas and due to falling into the PERLITE. The PERLITE shall be topped up if it has 
slumped and left hollow spaces. 

 PERLITE filling from big bags or sacks with at least 1 m³ volume shall be carried out with provisional 
funnels and furthermore in the same way as specified before. 
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 It is strictly prohibited to dump any items other than PERLITE (like for example bags or packing 
material) into the Coldbox. 

7 Scope of Detail Engineering 

CONTRACTOR shall submit a detailed project related PERLITE Filling Procedure on the basis of this Linde 
Standard and the project related Method Statement to PURCHASER for approval before starting of any filling 
activities. 

The PERLITE Filling Procedure shall include the specification of responsibilities, storage and handling of perlite 
materials, filling procedure details, risk assessment, emergency response plan and details about health, safety 
and environmental issues. 

Filling work may only start after written approval of this procedure by PURCHASER. 

This procedure shall include but not be limited to the following details: 

 Required space for production and/or storage on site, 

 Required ground condition for production- and storage area, 

 Road blocking, 

 Number of expansion furnaces, 

 Dimension and weight of the expansion furnaces, 

 Production capacity, 

 Delivery and storage of crude perlite ore, 

 Number of personnel, 

 Working sequence, shifts, around-the-clock-work, 

 Estimated duration of the whole job, 

 Supply of gas or fuel oil, 

 Supply of or requirements for electrical power, 

 Consumption of electricity, 

 Supply of compressed dry and oil-free air or N2, 

 Transport equipment, 

 Lifting equipment, 

 Supply of fire-fighting equipment, 

 Supply of personnel safety equipment, 

 Lighting of the working areas, 

 Height of each filling section, 

 Sequence of PERLITE filling considering the location of internal equipment at every height including 
detailed filling instructions in respect to narrow areas, 

 Location and number of filling openings, 

 Consideration of special requirements for work activities in ex-zones. 



 Linde AG, Engineering Division Issue 01/06.2016 LS 151-60  Page 7 of 14 

 

 

  LS 151-60 (EN) 
 

8 Quality Assurance, Quality Control 

CONTRACTOR shall ensure and test the quality of the manufactured/delivered/stored/filled PERLITE following 
the requirements of LS 152-08, in particular those of Para.4 "Quality assurance". CONTRACTOR shall besides 
all other requirements of LS 152-08 generate the following quality test reports and submit them to PURCHASER 
for control and recording: 

A.) Signed analysis of the following samples of 1 litre each in comparison to the required values of LS 152-08: 

On-site expanded PERLITE: 1 weight sample every hour 

 2 weight samples per day shall be stored for later analysis 

Delivered PERLITE: 2 weight samples per each silo wagon taken from top and bottom  
of the silo 

 1 weight sample from every 4th silo wagon to be stored for later analysis 

Temporarily stored PERLITE: 1 flow capability sample per each 200 m
3
 of PERLITE taken  

from the tent 

 1 humidity sample per each 200 m3 of PERLITE taken from the tent 

 1 weight sample per each 200 m3 of PERLITE taken from the tent 

Filled PERLITE: 1 weight sample out of the Coldbox for each filled section 

CONTRACTOR shall provide qualified personnel and equipment for this testing on site.  

The testing shall be witnessed by PURCHASER and the required samples together with the quality test 
reports shall be regularly handed over to PURCHASER for laboratory testing and filing of the quality test 
reports. 

B.) Signed record of the positive check of each single filled Coldbox-section with max. height of 12 m. 
 

9 Health, Safety and Environment 

9.1 Classification of the Hazardous Potential of the PERLITE Insulation Material 

The manufacturer of PERLITE shall examine, classify and identify the insulation materials with respect to their 
hazardous potential. If the material has to be rated as potentially hazardous, a MSDS shall be attached to the 
PERLITE Filling Procedure and shall be visibly available on site. 

For the rating "harmless" a document of compliance shall be attached to the PERLITE Filling Procedure. 

The manufacturer/supplier shall consider the subsequent handling of the insulation material. 

9.2 Handling of Insulation Material 

The supplier of the insulation material shall prepare a risk assessment related to the job site considering the 
handling of the insulation material being a legal requirement within the scope of local directives.  

9.3 Protective measures 

Expanded perlite is classified as a non-toxic, low risk material. Nevertheless all necessary personal safety 
equipment shall be used. In particular safety shoes, overalls, gloves, safety goggles, adequate dust masks and 
hard hats shall be used on site. 
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Caution:  

PERLITE products can contain crystalline silica, which is considered to be fine dust. Inhalation of high amounts 
of any fine dust over long periods can overload the lung clearance mechanism and make the lungs vulnerable to 
respiratory disease. 

Additional special precautions shall be considered if N2 is used during Coldbox filling. 

9.4 Working with PERLITE 

Personnel involved in working with PERLITE shall be trained in safe and correct methods of handling PERLITE 
and its characteristics and in proper use of PPE. This training shall be recorded. Working crews shall be 
experienced in PERLITE handling and shall be supervised by CONTRACTOR’s site management. 

10 Principle Sketch Coldbox  

As an example a principle sketch for Coldbox is shown in Figure 3. 

Project specific drawings shall be provided by PURCHASER. 

 

Figure 3: Principle Sketch Coldbox 
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  Annex A
(informative) 

 
Sample of MSDS for expanded perlite 
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  Annex B
(normative) 

Overview of Forms 
 

Form Titel Issue File name 

Form 01 Insulation - Perlite Filling of Coldboxes - Tasks of 
Preparatory Work and Release Protocol 

01 / 06.2016 LS 151-60.F01 (EN) 

 



 

Insulation - Perlite Filling of Coldboxes 

Tasks of Preparatory Work 
and Release Protocol 

LINDE STANDARD 

LS 151-60 
Form 01 

Issue 01/06.2016  Page 1 of 2 
 

© Linde AG LS 151-60.F01 (EN) 
 

 
 

Project No.:  Code:  

Coldbox No.:  Order No.:  

1 Tasks of Preparatory Work 

All of the following listed tasks, but not limited to, shall have been completed and the completion confirmed by 
PURCHASER in writing prior to start of PERLITE filling: 

☐ All non-destructive tests, pressure tests and leak tests shall have been successfully completed and recorded. 

☐  All upper parts of the supporting clamps for side wall installed cryogenic valves (LS 493-15 Part 1, Figure 1, 

Pos.2) shall have been removed and openings of valve partition boxes have been closed with Aluminium-
tape prior to stuffing the bulkheads with mineral wool. 

☐  All bellows at the Coldbox shall have been sealed. 

☐ All bulkheads of flanged items, cryogenic fittings, flow measuring devices, etc. shall have been installed, 

insulated and sealed. 

☐  All purge gas pipe outlets inside the Coldbox shall have been lagged with glass fibre textile and the purging 

system shall have been successfully tested and ready for feeding dry and oil free purge gas. 

☐  The internal Coldbox space, including lateral and diagonal profiles, shall have been completely cleaned and 

dried by blowing out with dry and oil-free air to remove any residual moisture. 

☐  In case a separate insulation of PFHE with mineral fibre is required, this insulation work shall have been 

finished prior to the start of PERLITE filling. 

☐  Flanged connections inside PERLITE insulation (generally only used for very small Coldboxes or for pump-

/turbine ducts) shall be wrapped with mineral fibre and/or glass fibre cloth to protect them from direct contact 
with PERLITE. 

☐  All internal scaffolding shall have been completely removed from Coldbox. 

☐  All necessary safety devices (meshes, nets, barriers, grating covers, etc.) shall have been prepared and 

fitted to the filling openings, manhole covers and the exhaust openings relief devices on the roof. 8 mbar and 
15 mbar relief devices shall have been locked except for filling or venting. 

☐  During filling all PERLITE-exposed Coldbox relief devices, except relief devices at the highest roof, shall  be 

locked in "transport" or "filling" position with the provided bolting connection.  

☐  The bottom of the temperature junction boxes shall have been filled with sand covered by a thin concrete 

layer to ensure gas-tightness. 

☐  All manhole covers shall have been fitted with their specified seals and have been closed as far as required 

acc. to Detail Filling Procedure. 

☐  For ASU-Coldboxes: 

All purge gas vent devices, so called gel pots, shall have been prepared for filling. 

☐  For Non-ASU-Coldboxes: 

All pressure retention devices (over- and under-pressure check valves S5 and H4 acc. to LS 489-06) shall 
have been correctly installed (correct colour coding for spring) and checked for right operation. Glass fibre 
PERLITE protection shall have been installed. 

☐  All Coldbox relief devices shall have been checked for tightness (complete and glued in rubber gasket) and 

for correct function. 
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☐ Connection ducts, pump ducts, turbine ducts, bulkheads, etc. belonging to the Coldbox, which are not be 

filled with PERLITE together with the Coldbox, shall be closed and sealed. 

☐ If the Coldbox is connected directly to a concrete foundation, all required beams of the Coldbox shall have 

been sealed with grouted and sealed to the atmosphere. 

☐ In case of skirt supported vessels inside the Coldbox, the inside of the skirts shall have been insulated 

separately up to maximum possible level. 

☐ Plugs/valves of PFHE dummy passages shall have been removed. 

☐ The inside of the Coldbox shall be free of water. 

☐ The connection ducts and/or partition walls shall have been checked for PERLITE tightness. 

☐ Coldbox shell passages for flexible valves acc. to LS 493-15 Part 2 shall have been filled with PERLITE. 

☐ All hollow sections of equipment or pipe supports shall have been stuffed with mineral wool or filled with 

PERLITE. 

☐ All transport supports of equipment or pipes, generally clearly marked with (red) colour, shall have been de-

installed and removed as far as possible. 

☐ Visual tightness checks of Coldbox shell and components which can be potentially un-tight, such as relief 

devices, manholes, bellows and welded wall plates, shall have been successfully performed. 

2 Release Protocol 

Statement of Conformity: 

All applicable tasks of preparatory work acc. to Para.1 have been successfully executed, ticked and signed by 
PURCHASER.  

The Coldbox is released for the start of PERLITE filling. 

 

Name/Department of PURCHASER representative: 
( in capital letters ) 

 

Place:  

Date:  

Signature:  
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