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How much do you know about Tank 
Blanketing?
How much do you know about Tank How much do you know about Tank 
Blanketing?Blanketing?

� What is Tank Blanketing?

� Why & When to Tank Blanketing?

� How to Tank Blanketing?

� How to tank blanketing Safety?
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What is Tank BlanketingWhat is Tank BlanketingWhat is Tank Blanketing
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� There are several system used on 

tank for operation.

– Pump in & Pump out

– Gauging

– Tank Blanketing

– safety system

� Tank Blanketing consists of providing 

a gas delivery system to maintain the 

pressure of the gas blanket as the 

temperature and liquid level in the 

tank varies.

– Pad

– Pressure Vent or Depad

– Vacuum Vent  & Emergency Vent

Tank SystemTank SystemTank System

PUMP IN

PUMP OUT

DCS SYSTEM

LEVEL 

CONTROL

TANK BLANKETING
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What is Padding?What is Padding?What is Padding?

• Pad, also named as make up, 

PCV (sometimes tank 

blanketing specifically mean 

Pad)

• It is the process of 

maintaining a slightly 

positive pressure in a closed 

storage tank, vessel or 

container with an inert gas 

during pump-off or thermal 

contraction events.

• It is a process of pressure 

reducing
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• Depad, also named as vapor 

recovery 

• It is the process of 

maintaining the upper 

operating pressure in the 

tank vapor space during 

filling or thermal expansion 

events.

• It is a process of pressure 

relief.

• Pressure vent  can be also 

used for high pressure 

release 

What is Vapor Recovery (Depadding)?What is Vapor Recovery (What is Vapor Recovery (DepaddingDepadding)?)?
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It is the process of 

controlling vapor 

space pressure 

and/or vacuum 

during unusual or 

upset conditions.

What is Emergency Venting?What is Emergency Venting?What is Emergency Venting?
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Pressure SequencePressure SequencePressure Sequence

� D – Emergency Pressure Vent 

(Greater of 0.5* Tank’s MAWP or 

8”w.c.)

� C – Pressure Vent set-point or 

Depad (relief pressure of C is D-4”

w.c.)

� B – Pad (1~4”w.c.)

� A - Vacuum Vent (1/2 in. vacuum) 



Regulator Division

Company Confidential

Why & When to Tank 
Blanketing
Why & When to Tank Why & When to Tank 
BlanketingBlanketing
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WHY/WHEN is Tank BlanketingWHY/WHEN is Tank BlanketingWHY/WHEN is Tank Blanketing

Reason

� To isolate the tank contents from 

atmospheric air and moisture. 

� To safeguard the stored product 

from spoilage or contamination.

� To contain tank vapors, 

preventing their release to the 

atmosphere 

� To lower the oxygen content of 

the vapor space, or to inert the 

vapor space. 

Benefits:

� Longer storage life

� Higher quality products 

� Less oxidation

� Less tank corrosion

� Reduced emissions

� Reduced product loss

� Eliminates flammable vapor 

space

� Enhances safety
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WHERE is Tank Blanketing used? WHERE is Tank Blanketing used? WHERE is Tank Blanketing used? 

Oil &Gas

Petrochemical

Pharmaceutical

Food & 
Beverage

Chemical

� DM/DI water

� Hydrocarbon waste water

� Adhesive & Sealants

� Solvents

� ink

� industrial Coating

� health & beauty aids

� Flavors & Fragrances

� Environment 
hazardous (methanol)

� vegetable oils

� juice

� Fructose

� water for injection

Semiconductor

� volatile organic 
chemicals (VOCs)

� High temp. Oil

� Flammable final 
products

Tank 
Blanketing
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WHERE are pad valves installedWHERE are pad valves installedWHERE are pad valves installed

� Low pressure tank

A storage tank which has been designed to operate at pressure above 

0.5PSIG but not more than 15PSIG. This usually is according to API 650 

and/or API 620

� Tank structure

– Fixed roof tank (Cone roof tank)

– Internal floating roof
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Which Gases are used for padding? Which Gases are used for padding? Which Gases are used for padding? 

� Most Common used gases:

– Nitrogen (is common used blanketing gas)

– Carbon Dioxide

– Natural gas

� Selection of an appropriate blanketing gas

– Which gases are compatible with your products?

– What are the costs of these gases?

– How available are they to your site in the quantities you need?



[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 14

Regulator Division Company Confidential

14

Customer AnalysisCustomer AnalysisCustomer Analysis
Chemical Refining Oil&Gas F&B/Pharm

Market Size 20M USD 11M USD 7M USD 4.5M USD

Tank Product Chemicals Hot Oil/final product/

Catalyst

Hydro Carbon (Waste 
Water) /DI water

Tank Type Fixed roof Fix roof &

Internal Floating roof

Fixed roof Fixed roof/vacuum 
tank

Blanketing Gas 
Type

Nitrogen Nitrogen Natural Gas/CO2 Nitrogen

Material Request SST/316L SST/WCB WCB/SST SST/316L

Hazard level High Low to Medium/ 
Flammable

Low/Flammable Low

Tank Size/

Flow request

Small to Medium Medium to Large Small to Medium Small

Environment 
concern

High Low Medium Low

Inlet Pressure 
(psig)

Most: 60~80 psig

Up to: 150~200 psig

Most: 60~80 psig

Up to: 150~200 psig

Most: < 15 psig

Up to: 70~80 psig

Most: 60~80 psig

Up to: 150~200 psig
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing
Fisher Tank Blanketing Solution
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Valves for TankValves for TankValves for Tank

� Tank Valve

– Tank Blanketing (Padding)

– Vapor Recovery (Depad)

– Venting

• Pressure vent

• Vacuum vent

• Emergency Vent

Pad

Vapor 
Recovery

Fisher’s Offer
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing

� Padding

– Why Regulator for padding

– How to select a Regulator? – Regulator Feature

– Fisher Pad products

– Installation consideration

� Depad

– Pressure vent & Depad

– Feature

– Fisher Depad products
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Regulator for PaddingRegulator for PaddingRegulator for Padding

� Self contained blanket gas regulators have been widely used for this 

type of application since the beginning of process engineering

� Reason for regulator: Simple is Safety

– Mechanical product is reliable, durable, and easy maintenance

– Self contained, no power needed

– Quick response by diaphragm sensing the tank pressure
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing

� Padding

– Why Regulator for padding

– How to select a Regulator? – Regulator Feature

• Droop & Lockup

• Self Op & Pilot Op

• Inlet Sensitive

– Fisher Pad products

– Installation consideration



[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 20

Regulator Division Company Confidential

20

Regulator Feature - Droop & Lock-upRegulator Feature Regulator Feature -- Droop & LockDroop & Lock--upup
P2 (psig)

Q-Flow (scfh)
0-50

11

10

9

8

200 300 500400

Ideal

Actual

P1 = 100 psig
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Regulator Feature - Droop & Lock-upRegulator Feature Regulator Feature -- Droop & LockDroop & Lock--upup

� Pilot regulator had better accuracy (less droop) than 
the self operated regulator

– Self operate: -1”w.c. ~ +2”w.c.

– Pilot operate: -0.5”w.c ~ +0.5”w.c.

Pilot Op

Ideal Regulator

Direct-Op

Outlet Pressure

Flow
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P1

P2
0

P1

P2
0

Flow to Close

A rise in P1
results in a 

decrease in P2

Flow to Open

A rise in P1
results in a 

increase in P2

Regulator Feature - Inlet SensitivityRegulator Feature Regulator Feature -- Inlet SensitivityInlet Sensitivity
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Regulator Feature - Inlet Sensitivity 
(Balanced Trim)
Regulator Feature Regulator Feature -- Inlet Sensitivity Inlet Sensitivity 
(Balanced Trim)(Balanced Trim)

Rolling diaphragm

ACE95 Series – Fully Balanced Trim
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Balanced vs UnbalancedBalanced Balanced vsvs UnbalancedUnbalanced
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing

� Padding

– Why Regulator for padding

– How to select a Regulator? – Regulator Feature

– Fisher Pad products

– Installation consideration
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Regulator Type Regulator Type Regulator Type 

ACE95JRY69X 66

Self 

Operated

Pilot 

Operated

ACE95 ACE95SR TYPE 1190

� Extremely low set point

� High accuracy

� Greater capacity for large 

tanks or pump rates

� Low initial cost

� Simple construction, fewer 

components

� Extremely fast speed of 

response

� Good rangeability
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Pilot Op

Accuracy 

Lower Setting 

Easy Service

Self Op

Fisher TBK regulator MatrixFisher TBK regulator MatrixFisher TBK regulator Matrix

Flow

Customer 

Value

Basic 

Function
Y690A

ACE95Jr

Y692Y693

66 2” 66 3” 66 4”

ACE95 ACE95Sr

1190 1” 1190 2” 1190 3” 1190 4”
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SchematicsSchematicsSchematics
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing

� Padding

– Why Regulator for padding

– How to select a Regulator? – Regulator Feature

– Fisher Pad products

– Installation consideration
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Typical Installation Consideration Typical Installation Consideration Typical Installation Consideration 

� Sensing line

� Location of the valve

� Accessories

� Multiple Tank 
Installation

� Tank integrity
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SensingSensingSensing

Sensing Line

� External Sensing is Always Recommended, especially for Pilot 

operated regulator

– The low pressure might be influenced due to the turbulence in the 

delivery line

– Sensing point should be on the top of the tank (otherwise it will lead to 

regulator cycling)

– At least 36” between inlet & control line

� Internal Sensing application

– Small flow may not be influenced by turbulence

– Only suitable for self operated 
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Location of the valveLocation of the valveLocation of the valve
� Can I install the tank blanketing regulator on ground (at bottom of 
tank)? 

Ambient 

temperature 

= 40°C

Ambient 

temperature 

= 15°C
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SensingSensingSensing

� Inlet & Control Lines Slope Into 

Vessel

� Increase 1 pipe size for every 10 feet 

(3,05m) of sensing line, when 

setpoints less than 5-inch w.c. 

(12mbar).

� Consider Isolation valves

� Single Array Manifold (S.A.M. unit)

� Inlet Line Strainer is Recommended

� Calibration & Maintenance Gages
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Installation - Tank IntegrityInstallation Installation -- Tank IntegrityTank Integrity

� Possibly the most prevalent operational problem 
encountered with tank blanketing can be related 
to storage tank leakage. 

– Usually due to leaking gaskets in the vapor space

– Leads to constant inflow of blanketing gas through pad 
valve

– Outflow will be mixture of tank vapor and blanket gas

Waste and Dangerous!

Seal all leak
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Tank Integrity - Low SetpointTank Integrity Tank Integrity -- Low Low SetpointSetpoint
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How to Tank BlanketingHow to Tank BlanketingHow to Tank Blanketing

� Padding

– Why Regulator for padding

– How to select a Regulator? – Regulator Feature

– Fisher Pad products

– Installation consideration

� Depad

– Pressure vent & Depad

– Feature

– Fisher Depad products
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Pressure Vent vs DepadPressure Vent Pressure Vent vsvs DepadDepad

� Depad (Fisher’s Offer) 

– Self operated

– Pilot operated

� Pressure Vent

– Weight loaded

DepadPressure Vent
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Pressure Vent Pressure Vent Pressure Vent 

� Pressure vent is necessary to protect the tank. 

� It is the maximum working pressure that the 

tank might see in normal operation.

� ATM vent / pipe away vent 

� We need deadband to separate with blanketing 

valve.

� Usually a tank vent with both pressure and 

vacuum valves.
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DepadDepadDepad
� Usually “pipe away” to a remote vapor 

collection or disposal device.*

� Usually for flammable gas or 

environment hazard material storage

� Set-point is the operation pressure for 

the de-pad valve

� set-point must high enough above the 

blanketing valve’s operating range so 

that they do not interact.

� The separation of the operation points is 

called “Dead band”.

Note:

* The de-pad valve might simply be the tank’s normal 

vent doing double duty and venting to atmosphere.
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Operating CharacteristicsOperating CharacteristicsOperating Characteristics

Pressure Vent Regulator

Setting 20”w.c. 20”w.c.

Tolerance 15~40”w.c. 18~22”w.c.

Sample:



[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 41

Regulator Division Company Confidential

41

Pressure Vent vs DepadPressure Vent Pressure Vent vsvs DepadDepad

Backup Vacuum Relief

N2 Pressure Supply

Primary Pressure Relief

Backup Pressure Relief

Tank Pressure

Vacuum Vent

TBK Regulator

Pressure Vent

Emergency Vent

Depad

Backup Vacuum Relief

N2 Pressure Supply

Primary Pressure Relief

Backup Pressure Relief

Tank Pressure

Vacuum Vent

TBK Regulator

Emergency Vent

Deadband
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Why Vapor RecoveryWhy Vapor RecoveryWhy Vapor Recovery

� Why Pressure Venting

– Prevent overpressure or vacuum in tank

– Personal safety

� Why Vapor Recovery?

– Wider deadband to save cost by less product loss and 

less N2 consumption

– Environment protection, ATM protection

– Personal safety
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Fisher Regulator for DepadFisher Regulator for Fisher Regulator for DepadDepad

TYPE Y695A

TYPE1290

TYPE 66RTYPE Y696

TYPE 66RR

Direct 

Acting

Pilot 

Acting

ACE97
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How to Tank 
Blanketing Safety?
How to Tank How to Tank 
Blanketing Safety?Blanketing Safety?
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API 2000API 2000API 2000

� API 2000 (American Petroleum Institute)

– Universally accepted guideline

– Covers the normal and emergency venting 
requirements for aboveground storage tanks and 
vessels.

– sizing includes the effects that environmental cooling 
and heating may have on the tank.
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Current Best Solution – 3 level protectionCurrent Best Solution Current Best Solution –– 3 level protection3 level protection

Low pressure backup/ 

Vacuum break

Pressure low

Pressure High

Overpressure

Tank Pressure

0 Vacuum Vent

TBK Regulator

Pressure Vent / Vapor 

Recovery Reg

Emergency Vent

Pressure 

Transmitter

Monitoring 

Device

Functional 

Device

Level 1 

Protection

Level 3 

Protection

Level 2 

Protection

Safety 

Device
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Q&AQ&AQ&A


