Very few people what to be around the deck of a chemical
tanker if cargo vapors are on deck. The Vapors can be toxic
and in the best case just have a foul odor. Vapor on deck on
a tanker also involves the risk of an explosion or fire. It is
therefore understandable that IMO and International
Maritime law have rules and regulations that seek to avoid
or limit cargo emission on tankers.

Compliance with emission limits according
to 40 CFR § 63.563
USCG has in § 63.563-567 defined a set of rules that
describes the compliance, performance, monitoring and
test methods than vessel owners and crew must comply
according to when using vapor collecting systems during
loading and discharging operations.
§ 63.563 (a)(4) describes the vapor tightness requirements
for the complete vapor system of the vessel including the
Pressure Vacuum (P/V) valve.
According to 40 CRF § 63.563 (a)(4) it is
required that the tanker performs a
leak test before loading or provide
documentation for a loading test that is
no more than 12 months old.
The P/V valves influence on the vapor collecting system on
the tanker is described in 40 CFR § 63.563 (a)(3) and states
that the opening setting of the pressure and vacuum valve
must be as specified when the vessels were initially
delivered or if the valves were exchanged as described in
the FAT (Factory Acceptance Test) from the factory. This
means that the capacity and the opening setting of the
valve must be the same as on the FAT.

Test procedures for P/V valves
The P/V valve setting test method is described in § 63.565
(b)(1-3) and must be renewed every 12 months. By using a
pressure gauge should the opening setting for the pressure
and vacuum valves be tested. The pressure gauge should be
placed as close as possible to the connection to the terminal
vapor collection system. The test must take place while the
vessel is being loaded with a frequency of no less than 1
record every 5 minutes.

Test procedure for vapor tightness
The tightness of the vapor collecting system is measured by
filling the empty tanks with dry air and measuring the
pressure drop after 30 min (P). The Pressure drop is then
compared to a calculated value (PM) that take change in
pressure, volume flow rate and tank volume into

consideration. P ≤ PM then the system is vapor tight. The
pressure test is described in detail in § 63.565 (c)(1).

Leak test procedure for P/V valves
The P/V valve is only a small component in the vapor
collecting system of a tanker, however, it can be the source
to large vapor leaks if the valves are not well maintained.

Leak test for vapor collecting systems
PM = 0.861 Pia L/V

Where:
PM = maximum allowable pressure change
Pia = pressure in tank when air/gas source is shut off
L = maximum permitted loading rate of vessel

V = total volume of product tank

Pres-Vac Engineering have
implemented API 2000 as leak test
procedure in connection with FAT of
Pressure Vacuum valves. The leak
test is always conducted at 80% of
the opening setting because testing
close to the opening setting will
make practical testing very difficult
because the leak rate will increase
exponentially because the valve is
very close to the opening setting.
This test can also be conducted
while the valves is in service by
using a test rig.

Figure 1, Test rig TR-Ship

Is a P/V valve a valve or a safety device?
A question that sometimes arises is “Why does a P/V valve
leak? – valves are not supposed to leak!”.
The definition of the P/V valve is
according to IMO MSC. - Circ. 677
“DEVICES TO PREVENT THE PASSAGE OF
FLAME INTO CARGO TANKS IN TANKERS“
and a P/V valve is therefore not like the
name indicates a valve but a safety device. The P/V valve
has two major purposes:
1) Relieving pressure or vacuum caused by thermal
variations or during cargo loading, ballasting or during
discharging
2) Preventing flames from entering the tank when
relieving pressure or vacuum
This means that a P/V valve cannot be regarded as a normal
valve that should be 100% leak-tight in closed position. It is
desirable that the P/V valve should be 100% tight but due to
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the flame protecting design it is not. Leaking P/V valve
therefore often influences the vapor tightness of the
complete vapor collecting system on a tanker.

Rules and regulations regarding allowable
leak rates for P/V valves
A P/V valve is allowed to leak – the nature of the product
makes it very difficult to have a 100% leak-tight P/V valve in
operation on the deck of a vessel as mentioned earlier. On
top of that, there is currently no rules or regulation stating
how much a P/V valve can leak when in operation.
EN ISO 16852:2016 presents a set of guidelines for newly
produced P/V
The maximum gas leakage rate
valves and uses
shall be provided and expressed as
API 2000 as a
the volume in standard air that
platform for
may leak from the valve at 75 % of
defining leak
the nominal setting as determined
rates. EN ISO
by the manufacturer.
15364:2016 and
API 2000
describes that leak rate volume is defined according to the
diameter of the opening of the valve.

Leaking P/V valve – now what?
In case that the P/V valves are found to be leaking and a
surveyor remarks this - what should then be the correct
actions? If the valves are leaking to such an extent that the
vapor tightness test is affected, will the valves have to be
overhauled? If the vapor tightness test is within the limits,
then the valves may be just must be cleaned in order to
lower leakage. In any case, will cleaning of all valves be
suggested as a preventive action before a port inspection.

vapor from chemicals and dirt in the air are typically factors
that accelerate pitting. The passive Chromium Oxide layer
of Stainless-steel seat and disc is broken down by the salt
and the chemicals and this combined with dirt and salt
crystals that are situated in the area where the seat and disc
touches, creates pitting. Pitting is permanent indents in the
metal area.

How can we prevent leaking P/V valves?
The simple answer is Regular cleaning.
The more detailed answer contains the following element:
• Slushing
• Use of resilient ring
• Choice of material
• Overhauling

Slushing
Especially on Crude Oil tankers where the P/V valves are
located 3-4 meters above deck is the risk of shushing (cargo
entering the P/V valve due to movement of the cargo) high.
The cargo will typically attach to the seat and disc and
accelerate the possibility of pitting. In the past this has been
prevented by installing the P/V valve on a pipe with baffle
plates that prevent the cargo from slushing op through the
pipe.

Resilient ring
Pres-Vac have recently introduced a P/V valve equipped
with a resilient ring. The resilient ring is installed in the seat
of the pressure side of the P/V valve. The option is available
for the PV-ECO, PV-VOC and the HS-ISO.
The advantage of
having a resilient
ring is that hard
particles (e.g. salt
crystals, sand,
carbon particles)
that are caught
between the seat
and disc will have a
flexible surface to
make an indent into,
instead of a hard
surface.

Why are the P/V valves leaking?
Leaking on a P/V valve typically occurs because of dirt and
pitting in the seat and disc area in both the vacuum and
pressure unit prevent the seat and disc from creating a
seal. Leaking can also occur because of broken O-rings or
gaskets in
other areas of
the valve. The
leaking in the
seat and disc
area can be
alleviated by
regularly
cleaning these
areas.
Saltwater,

Figure 2, Resilient on a PV-VOC

Especially on the
larger P/V valves has
the resilient ring
show its worth,
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because pitting has been reduced. The weight of the disc
makes the pitting accelerate compares to smaller valves
because the particles are driven harder into the surface.

Choice of seat and disc material
In order to minimize pitting it is possible to use material
with higher PREN (Pitting Resistant Equivalent Number).

Having a resilient ring on the P/V valve also reduces the
leakage if the surface is kept clean. The contact surface on
the seat will be the resilient ring. The resilient ring will act
as an O-ring and help prevent leakage. Test have shown a
reduction of up to 90% when using a resilient ring.
On vacuum a valve is the need for a resilient ring less
distinct, because the vacuum seat and disc is placed behind
the flame filter and have a different shape. This excludes a
lot of the dirt and particles in the air around the valves and
reduces pitting. However, pitting is found in the vacuum
valve seat and disc and again regular cleaning is the key to
reduce leakage through the vacuum valve.

Resilient ring Material
The resilient ring is a wear part that integrated into the seat
of the nozzle of the pressure side of the P/V valve. The ring
in its current design, is made from Viton or HBNR, but the
future will show if
HNBR Advantages
other material can
• Excellent media resistance
be used.
•
•
•
•
•

Excellent heat and oxidation stability
High mechanical strength
Improved wear resistance
Good in (ultra-pure) water and steam
Temperature range -30 °C to +160 °C

One part of the
idea behind
introducing the
wear ring is that the
Viton advantages
less expensive wear
• Good for use with petrol
ring is exchanged
• Good resistance to acids
instead of the seat
• Good ozone resistance
and the disc. The
• Good impermeability to gases
other part is that
the ring creates a much better seal between the seat and
disc because the resilient ring is soft compared to the disc.
The result is reduced wear rates and reduced leak rates.
Effort have also been put into making exchange of the
resilient easy and it is an operation that can be done in 5
minutes with some practice.

Figure 3, PREN on duplex stainless steel

This will typically be stainless steel with high levels of
chromium. Pres-Vac offers an upgrade of the Seat and disc
from standard AISI 316L to SAF2205 (std grade duplex).
SAF2205 have the advantage over AISI 304 and 316 that it
higher resistant towards chloride stress corrosion cracking
(Pitting) and is about twice as strong.
Combining SAF2205 and the resilient seal design provides
tanker operators with the best protection on the market
against pitting and leaking on their PV valves.

Conclusion
• Only guideline available regarding allowable leak rates
from P/V Valves
• USCG 40CFR provides rules regarding leak rates for
complete Cargo venting systems
• Keeping the nozzle clean is the best way of preventing
leakage from the PV valves
• The combination of a resilient seal and high tensile
stainless steel provides the best protection against
pitting in the seat and disc on a PV valve

The PV-ECO has been approved without the wear ring as
described in the rules, but extensive testing has gone into
creating the right solution. Tests have been done where
Pres-Vac intentionally damage the ring to simulates worstcase scenarios and the valve has still passed flame tests.
Both the PV-ECO and PV-VOC can also be delivered in a
version without the resilient seal for customers that would
like to continue with the well know metal-to-metal design.
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