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PART II
Statutory Notification (S.R.0)
GOVERNMENT OF PAKISTAN
PAKISTAN NUCLEAR REGULATORY AUTHORITY
NOTIFICATION

Islamabad, the 11" January, 2002

$.R.0. 43(1)/2002. — In exercise of the powers conferred by Section
16 of the Pakistan Nuclear Regulatory Authority Ordinance 2001 (III of 2001),
Pakistan Nuclear Regulatory Authority is pleased to make the following
Regulation:

1. Short title and commencement—(1) This regulation may be called

“Regulation on the Safety of Nuclear Power Plant Design (PAK/911) (Rev. 1)".

(2) This regulation extends to the whole of Pakistan.

(3) This regulation shall come into force at once,

(4) This regulation shall also apply to all the cstablishments of the Pakistan
Atomic Energy Commission.

am
Price : Rs. 40.00

[50 (2002) Ex. Gaz.]
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DEFINITIONS
In this Regulation, unless there is anything repugnant in the subject or context,
(a) Accident means any unintended event, including operating error,

equipment failures or other mishaps, the comsequences or potential
consequences of which are not negligible from the point of view of

safety or protection.

®) Accident Conditions means deviations' from normal operation tmore
severe than anticipated operational occurrences, including design basis
accident and severe accidents.

() Accident Management means taking of a set of actions during the

evolution of a beyond design basis accident:
(0] to prevent the escalation of event into a severe accident.

(i to mitigate the consequences of severe accident: and
(iii) 1o achieve a long term safe stable state.

(d)  Active Ce ‘means a whose functioning depends on
an external input such as actuation, mechanical movement, or supply of
power.

© icipated Operati O * means i processes

deviating from Normal Operation which are expected to occur at least
once during the operating lifetime of a facility, but which, in view of
appropriate design provisions, do not cause any significant damage to
items important to safety nor lead to accident conditions.

[63] Audn means 2 dm:umemed acuvnty performed to determine by
ion of objective e'vldence the

adequacy of, and adh tc,
ificati i standards, inistrative or
programs and other i and the i of
implementation.
€3] Commissioning' means the process during which systems and -

components of installation(s) and activities, having been constructed,

’A deviation may be a major fuel failure, & loss of coolant accident, etc.

? Example of Active C pumps, fans, rela Bis :mphxnsed that this defunition is
necessarily general in vature, as i definition of Passi
uch as check valves, alves, injectors and fid state electroni .cd jcss, have
istics will req iderati ignati ‘Active or Passive Component
? Examples of Anticipated onat Occurrence are loss of normal clectric power and fiults such as turbine

Operationat
i, gt ofindividunlems of ormally rning pla,ffr o Fcton o vl s of el
aqurpmmL lou of power to ruain coolant purmp.

A

include both 4 ioacti oactive testing.
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are made operational and verified to be in accordance with design and
t have met Lhe required performance criteria.

Common Cause Failure® means failure of two or more structures,
systems or components due to a single specific event or cause.

Construction means the process during which systerns of installation(s)
and activities, having been constructed, are made operational and
verified 10 be in accordance with the design and 10 have met the
required performance criteria. :

Decommissioning means administrative and technical actions taken to
allow the removal of some or all of the regulatory controls from a
facility (except for a repository, which is closed and not
decommissioned.)

Design means the process and the result of developing the concept,
detailed plans, i and ifications for nuclear
installation(s) and its parts.

Design Basis Accidents means accident conditions against which the
nuclear installation(s) is designed according to established design
criteria, and for which the damage 1o the fuel and the release of
radicactive materials are kept within authorised limits.

Design  Basis External Events means external event(s) or
combination(s) of external events considered in the design basis of all
or any part of the installation(s).

Diversity® means the presence of two o more redundant systems or
components to perform an identified function where the different
systems or components have different attributes so as to reduce the
possibility of common cause failure,

Documentation means recorded or pictorial information describing,
defining, specifying, reporting or certifying activities, requirements,
procedures or results related to Quality Assurance.

Examination means an element of inspection consisting  of
i igation of materials, supplies or service, to

* For example, a desi

deficiency, operation and mai . 4 natural

‘phenomenon, a man-induced cvent, saturation of signals, or an unintended cascading effect from any other

opesation o failure within the plant or a change in ambient conitions.

® Examples of such anributes are, different operating conditions, different size of cquipment, different
different working principles, and types of equi use di i
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determine conformance with those specified requirements, which can
be determined by such investigation.

Fuel Assembly means a set of fuel elements and associated
components, which are loaded into and subsequently removed from a
Teactor core as a single unit.

Fuel Element means the rod of nuclear fucl, its cladding and any
associated components necessary to form a structural entity.

Functional Isolation means prevention of influences from the mode of
operation or failure of one (1) circut or system on another.

Inspection means examination, observation, measurement or test

to assess structures, systems, components and materials as
well as operational activities, processes, procedures and personnel
competence.

Item means general term covering materials, components, systems or
structures including computer software.

Licence/License: Refer to the article 2(f) of the Ordinance.
Licensee means the holder of current licence.

Limits means the value of quantity used in certain specified activities
or circumstances that must not be exceeded and is acceptable to or/ and
notified by PNRA

Normal Operation means operation within specified operational limits
and conditions.

Nuclear Safety (Safetyj means the achievement of proper operating
conditions, prevention of accidents or mitigation of accident
consequerices, resulting in protection of site personnel, the public and
the environment from undue radiation hazards.

Objective Evidence means qualitative or itative i i
record or statement of fact, pertaining to the Quality of an Item or
service, which is based on observation, measurement or test and which
can be verified. .

Operating Personnel means individual workers engaged in the
operation of the authorised nuclear installation(s).
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Operating Records means documents, such as instrument charts,
certificates, logbooks, computer printouts and magnetic tapes made to
keep objective history of a nuclear power plant operation.

Operation means all activities performed to achieve the purpose for
which installation(s) was constructed.

Operational Limits and Conditions means set of rules, which set forth
parameter limits, the functional capability and the performance levels
of equipment and personnel approved by PNRA for safe operation of
an authorised nuclear installation(s).

Operational States means states defined under normal operation and
anticipated operational occurrences.

Passive Component’ means a component the functioning of which does
not depend on external input.

Physical Separation means separation by geometry (distance,
orientation, etc); by appropriate barriers; or by a combination thereof.

Postulated Initiating Events (PIE)® means an event identified during
design as capable of leading to anticipate operational occurrences or
accident conditions.

Prescribed Limits: See Limits.

Protection System means system, which monitors the operation of a
reactor and which, on sensing abnormal conditions, automatically
initiates actions to prevent an unsafe or potentially unsafe condition.

Qualified Person means the person who, having complied with specific
requirements and met certain conditions, has been officially designated
to discharge specified duties and responsibilities.

Quality Assurance means planned and systematic actions necessary to
provide adequate confidence that an item, process or service will
satisfy given requirements for quality, for example, those specified in
the licence.

7 Examples of Passive Components are heat exchanger, pipes, vessels, electrical cables, and structures. Tt is
emphasised that this definition is general in nature, as is the cotresponding definition of Active Components.
Certain componats, such as rupture discs, check valves, safety valves, njostors, and some solid sate clctrotic

which Active or Passive

* The primary causcs of postulated initiating events may be credible equipment filures and operator errors
(both within and exteral to the Facility), man-induced or natuial evens.
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Records mean documents. which furnish objective evidence of the
quality of items o services and activities affecting quality.

Redundancy means provision of alternative (identical or diverse}
structures, systems or components, so that any one can perform the
required function regardless of the state of operation or failuse of any
other.

Region means a geographical area, sufficiently large to contain all the
features related to a phenomenon or to the effects of a particular event.

Residual Heat means sum of the heat originating from radioactive
decay and shutdown fission .and the heat stored in reactor related
structures and in heat transport media.

Safety Actuation System means collection of equipment required to
accomplish the necessary safety actions when initiated by the
protection system.

Safety Function means specific purpose that must be accomplished for
safety.

Safety Group means assembly of equipment designated to perform alf
actions required for a particular postulated initiating event to ensure
that the limits specified in the design basis for the anticipated
operational occurrence and design basis accident are not exceeded.

Safety Limits: See Limits.

Safety Systems® means systems important to safety, provided 10 assure
the safe shutdown of the reactor or the residual heat removal from the
core, or te limit the of ici i
occurrences and design basis accidents.

Safety System Setting means levels at which- protective devices are
automatically actuated in the event of anticipated operational
occurrences and accident conditions, to prevent safety limits being
exceeded.

Safety System Support Features means collection of equiptent that
provides services such as cooling, lubrication, energy supply required
by the protection system and the safety actuation systems.

® Safety systems consist of the protection system, the Safety Actuation Systems and the Safety System Support
Features. Components of Safety Systems may he provided solely to perform Safety Functions o perform safey
functions in some plants Operational States and non-safety functions in other plant Operational States.
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Severe Accidents means accident conditions more severe than a design
basis accident and involving significant core degradation.

Single Failure means failure that results in the loss of capability of a
component to perform its intended safety function(s), and any
consequential failure(s) which resuits from it.

Site means the
and within which the mznagement of the lnslal]allon(s) may dlmcdy
initiate emergency actions.

Site Personnel means all persons working on the site of installation(s)
either permanently or temporarily.

Smng means  process of selecnng a suitable Site for nuclear
including and definition of the
related design bascs.

Specification (Technical Condition) means a written statement of
requirements to be satisfied by a product, a service, a material or
process, indicating the procedure by means of whick it may be
determined whether specified requirements are satisfied.

Supplier Evaluation means an appraisal to determine whether or not a
management system is capable of producing an item or service of a
stated quality, and generating evidence that supports decision on
acceptability.

Testing means determination or verification of the capability of an item
to meet specified requirements by subjecting the item to a set of
physical, chemical, environmental or operational conditions

Ultimate Heat Sink means medium to which the residual heat can
always be transferred, cven if all other means of removing the heat
have been lost or are insufficient.

Waste Treatment means operations intended to benefit safety and/or
economy by changing the characteristics of the waste. Three (3) basic
treatment concepls are:

(0] volume reduction;

(i) removal of radio nuclides from the waste;

(iii) change of composition.

Treatment may result in an appropriate waste form.
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L. INTRODUCTION
Purpose

Ll This regulation provides nuclear safety principles for land based
stationary thermal neutron reactor nuclear power plant, defines the essential
requirements necessary to ensure nuclear safety. These requirements are
appllca.ble to structures, systems and components as well as relevant instructions

t to safety. The emphasis of this regulation is on what safety
requirements shall be met rather than on specifying how these requirements can
be met.

Objective

1.2, This regulation takes account of the developments in safety
requirements by, for example, including the consideration of severe accidents in
the design process. Other topics that have been given more detailed attention
include management of safety, design management, plant aging and wearing out
effects, computer based safety systems, exlcmal and internal hazards, human
factors, feedback of and safety and
verification.

13. This regulation establishes safety requirements that define the elements
necessary to ensure nuclear safety. These requirements shall be applicable to
safety functions and the associated structures, systems and components, as well
as to procedures important fo safety in nuclear power plants. This regulation
shall be used primarily for land based stationary nuclear power plants with
water cooled reactors designed for electricity generation or for other heat
production applications (such as district heating or desalination),

14, This regulation is intended for use by organizations designing,
manufacturing, constructing and operating nuclear power plants.

Scope

L5, This i i design i for structures, systems™
and components important to safety that must be met for safe operation of a
nuclear power plant, and for p g or of
events that could jeopardize safety. lt also esvabllshes req\.uremenl-s for a
comprehensive safety assessment, which shall be carried out in order to identify
the potential hazards that may arise from the operation of the plant, under the
various plant states (operational states and accident condmons) The safety
assessment process includes the
safety analysis and probabilistic safety nnalysns These analyses necessitate
consideration of postulated initiating events (PIEs), which include many factors
that singly or in combination, may affect safety and which may:
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(iy originate ifi the operation of the nuclear power plant itself,
() be caused by human action;
(jif) . be dircetly related 1o the nuclear power plant and its environment,

16, This regulation also addresses events that are very unlikely to occur,
such as severe accidents that may msnlt in major radioactive releases, and for;
which it shall be iate and to provide ive or mitigatory:
features in the design. ’ R

17 This regulation does not address:

(i), external natural or human induced events that are extremely unfikely -
(such as the impact of a meteorite or an artificial satellite);

(i)} conventional industrial accidents that under no circumstances could :
affect the safety of the nuclear power plant; or

(iii)  non-radiological effects arising from the operation of nuclear powvr'
plants, which may be subject to separate national regulatory
Tequirements.

Interpretation

1.8, Chairman of Pakistan Nuclear Regulatory Authority (PNRA), or an
officer duly authorized to act on his behalf, shali control and supcrvm all safely
matters pertaining to the
explanation of this safety regulation and regulatory guides referred to in tlm
regulation.

19 The decision of Chairman PNRA regarding the interpretation of any
word or phrase of this rogulation or applicability of this regulation and
vegulatory guides shall be final and binding on the licensee.

2. SAFETY OBJECTIVES AND CONCEPTS

SAFETY OBJECTIVES

20.  This regulation presents three fundamental safety objectives, upon the
basis of which the requirements for mmlmlzmg the nsks associated with mu:lcar
power plants are derived. .

22 "General Nuclear Safety Ob)echve" To protect mdmduals, society

and the from harm by and in auclear
installations effective defenses against radiological hazards.

23, “General Nuclear Safety Objective” is supported by two complements :
of Safety Objectives dealing with radiation protection and technical aspects.
They are interdependent: The technical aspects in conjunction with *
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administrative and procedusal measures ensurc defense against hazards duc (o
ionizing radiation.

24,  "Radiation Protection Objective™: To cnsure that in all operational
iates radiation exposure within the installation or due to any planned release of
radivactive materis] from the installation is kept below prescribed limits and as

low as reasonably achievable (ALARA), and to ensure mitigation of the
radiological consequences of any accident.

2.5. "Technical Safety Objective™ To take alt reasonably practicable
measures to prevent accidents in nuclear installations and to mitigate their
consequences should they occur; to ensure with a high level of confidence that,
for all possible accidents taken into account in the design of the instalfation,
including those of very low bility, any radiological would
be minor and below prescribed limits; and to ensure that the likelihood of
accidents with serious radiological consequences is extremely low.

2.6. "Safety Objectives” require that nuclear installations shali be designed
and operated so as to keep all sources of radiation exposure under strict
technical and administrative control. However, the Radiation Protection
Objective does not preclude limited exposure of people o the release of legally
authorized quantities of radioactive materials to the environment from
installations in operational states. Such exposures and releases, however, must
be strictly controlled and must be in compliance with operational limits and
radiation protection standards.

27, In order 1o achieve these three safety objectives, in the design of a
nuclear power plant, a comprehensive safety analysis shall be carried out 10
identify all sources of exposure and to evaluate radiation doses that could be
seceived by workers at the installation and the public, as well as potential effects
on the environment. The safety analysis shall examine: (1) ali planned normal
operational modes of the plant; (2) plant performance in anticipated operational
ocourrences; (3) design basis accidents; and (4) event sequences that may lead
to a severe accident. On the basis of this analysis, the robustness of the
ineering design in wi ding postulated initiating events and accidents
can be established, the effectiveness of the safety systems and safety related
items or systems shall be d, and requi for
response shall be established.

2.8. Although measures shall be taken to control radiation exposure in alf
operational states to levels as low as reasonably achievable (ALARA) and to
minimize the likelihood of an accident that could lead to the loss of normal
control of the source of radiation, there is a residual probability that an accident
may happen. Measures shall therefore, be taken to ensure. that the radiological
consequences are mitigated. Such measures include: enginecred safety featurcs;
onesite accident management procedures established by the operating
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organization; and possibly offisite intervention measures established by
governmental civic agencieNGOs in order to mitigate radiation exposure if an
accident has accurred. The design for safety of a nuclear power plant shall
apply the principle that plant states that could result in high radiation doses o
radioactive releases are of very low probability (likelihood) of ocer , and
plant states with signi iiity (tikelil of have only
minor or no potential radiological consequences. An essential objective is that
the need for external intervention measures shall be limited or even eliminated
in technical torms, although such measures may still be required by PNRA.

THE CONCEPT OF DEFENSE IN DEPTH

29. The concept of defense in depth, as applied to all safety activities,
whether organizational, behavioral or design related, ensures that they are
subject to overlapping provisions, so that if a failure were to occur, it would be
detected and compensated for or corected by appropriate measures.
Application of the concept of defense in depth throughout design and operation
provides a graded protection against a wide variety of transients, anticipated
operational occurrences and accidents, including those resulting from equipment
faslure or human action within the plant, and events that originate outside the
plant.

2.10.  Application of the concept of defense in depth in the design of a plant
shall provide a series of levels of defense (inherent features, equipment and
procedures) aimed at preventing accidents and ensuring appropriate protestion
in the event that prevention fails.

2.10.1. The aim of the first level of defense shall be to prevent deviations from

normal operation, and to prevent system failures. This lead to the requirement
" ” PRt

that the plant be soundly and designed,

and operated in accordance with appropriate quality levels and engineering
practices, such as the application of i d

To meet this objective, careful attention shall be paid to the selection of
appropriate design codes and materials, and to the control of fabrication of
components and of plant construction. Design options that can contribute to

reducing the potential for internal hazards (e.g. controiling the response to a
PIE), to reducing the consequences of a given PIE, or to reducing the likely -
release source term following an accident sequence contribute at this level of

defense. Attention shall also be paid to the procedures invoived in the design, ’
fabrication, construction and in-service plant inspection, maintenance and
testing, to the ease of access for these activitics, to the way the plant shall be

operated and to operational experience utilized. A detailed analysis, which will
determine the ional and mai i
support this whole process.

2.10.2. The aim of the second level of defense shall be to detect and intercept
deviations from normal operational states in order to prevent anticipated

and diversity.

for the ptant shall %

E
«
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operational occurrences from escalating to accident conditions. This shalt be in
recognition of the fact that some PIEs are likely to accur over the service
lifetime of a nuclear power plant, despite the carc taken to prevent them, This
level necessitates the provision of specific systems as determined in the safety
analysis and the definition of operating procedures (o prevent or minimize
damage from such PiEs.

2.10.3. For the third level of defense, it shall be assumed that, although very
unlikely, a preceding level may not arrest the escalation of certain anticipated
operational eccurrences or PIEs and a more serious event may develop. These
unlikely events shall be anticipated in the design basis for the plant, and inherent
safety features, fail-safe design, additional equipment and procedares shall be
provided 1o control their consequences and to achieve stable and acceptable
plant states following such events. This leads to the requirement that
engineered safety features be provided that are capable of leading the plant first
10 a controlied state, and subsequently to a safe shutdown state, and maintaining
at least one barrier for the confinement of radioactive material.

2.104. The aim of the fourth level of defense shall be to address severe
accidents in which the design basis may be exceeded and to ensure that
radioactive releases are kept as low as practicable. The most important
objective of this level shall be the protection of the confinement function, This
may be achieved by complementary measures and procedures o prevent
accident ion, and by mitigation of the of selected severe
accidents, in addition 1o accident The i
provided by the confinement be demonstrated using best estimate methods.

2.10.5. The fifth and final level of defense shall be aimed at mitigation of the
radiological consequences of potential releases of radicactive materials that may
result from accident conditions. This requires the provision of an adequately
equipped emergency control center, and plans for the on-site and offsite
emergency response.

211. A relevant aspect of the implementation of defense in depth shall be
the provision in the design of a series of physical barriers to coafine the
radioactive material at specified locations. The number of physical barriers that
will be necessary will depend on the potential internal and external hazards, and
the potential consequences of failures. The barriers may, typically for water-
cooled reactors, be in the form of the fuel matrix, the fuel cladding, the resctor
coolant system pressure boundary and the containment,
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3. REQUIREMENTS FOR MANAGEMENT OF SAFETY
RIESPONSIBILITIES IN MANAGLEMENT

3.0 The licensee has overall responsibility for safety. However, all
organizations engaged in activities important to safety have a responsibitity to
ensure that safety matters are given the highest priority. The design
organization shall ensure that the installation is designed to meet the
requirements of the licensee, including any standardized requirements; that it
takes account of the current staté of the art for safety; that it is in accordance
with the design specifications and safety analysis; that it satisfies regulatory
requirements; that it fulfils the requirements of an effective quality assurance
program; and that the safety of any design change is properly considered. Thus,
the design organization shatl:

6] have a clear division of responsibilities with corresponding lines of
authority and communication;
(i) ensure that it has sufficient i qualified and

trained staff at all levels;

(iii) establish clear interfaces between the groups engaged in different parts
of the design, and between designers, utilities, suppliers, constructors
and sub contractors as appropriate;

(iv) develop and strictly adhere to sound procedures;

W review, monitor and audit all safety related design matters on a regular
basis:

(vi) ensure that a safety culture is maintained.

MANAGEMENT OF DESIGN

32 The design management for a nuclear power plant shall ensure that the
structures, systems and components important to safety have the appropriate
characteristics, specifications and material composition so that the safety
functions can be performed and the plant can operate safely with the necessary
reliability for the full duration of its design life, with accident prevention and
protection of site personnel, the public and the environment as prime objectives.

33. The design management shall ensure that the requirements of the
licensee are met and that due account is taken of the human capabilities and
limitations of personnel. The design organization shall supply adequate safety
design information to ensure safe operation and maintenance of the plant and to
allow subsequent plant modifications to be made, and recommended practices
for incorporation into the plant administrative and i (e
operational limits and conditions).

34, The design management shall take account of the results of the
d inistic and y ilistic safety analyses, so that an
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iterative process takes place by means of which it shall be cnsured that due
consideration has been given to the prevention of accidents and mitigation of
their consequences.

35.  The design management shall ensurc that the generation of radioactive
waste is kept to the minimum practicable, in terms of both activity and volume,
by appropriate design measures and operational and decommissioning practices.

PROVEN ENGINEERING PRACTICES

36. Wherever possible, structures, systems and components important to
safety. shall be designed according to the latest of curentty applicable approved
regulations/regulatory guides; shall be of a design proven in previous equivalent
applications; and shall be selected to be consistent with the plant reliability
goals necessary for safety. Where codes and standards are used as design rules,
they shall be identified and evaluated 1o determine their applicability, adequacy
and sufficiency and shall be supplemented or modified as neccssary to ensure
that the final quality is commensurate with the necessary safety function.

37.  Where an unproven design or feature is introduced or there is a
departure from an established engineering practice, safety shall be demonstrated
to be adequate by appropriate supporting research programs, or by examination
of operational experience from other relevant applications. The development
shall also be adequately tested before being brought into service and shall be
monitored in service, to verify that the expected behavior is achieved.

38 In the selection of equipment, consideration shall be given to both
spurious operation and unsafe failur¢ modes (e.g. failure to trip when
necessary). Where failure of a structure, system or component has to be
expected and accommodated by the design, preference shall be given to
equipment- thit exhibits a predictable and revealed mode of failure and
facilitates repair or replacement.

OPERATIONAL EXPERIENCE AND SAFETY RESEARCH

39. The design shali take due account of relevant operational experience
that has been gained in operating plants and of the results of relevant research
programs,

SAFETY ASSESSMENT
3.10. A comprehensive safety assessment shall be cartied out to confirm that

the design as delivered for fabrication, as for construction and as built meets the
safety requirements set out at the beginning of the design process.
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311, The safety assessment shall be part of the design process, with iteration
between the design and confirmatory analytical activities, and increasing in the
scope and level of detail as the design program progresses.

3.12.  The basis for the safety assessment shall be data derived from the
safety analysis, previous ional i results of ing research
and proven engincering practice.

INDEPENDENT VERIFICATION OF THE SAFETY ASSESSMENT

3.13. The licensee shall ensure that individuals perform an independent
verification of the safety assessment or groups separate from those carrying out
the design, before the design is submitted to PNRA.

QUALITY ASSURANCE'

3.14. A quality assurance program that describes the overall arrangements
for the and ass of the plant design shall be
prepared and implemented. This program shall be supported by more detailed
plans for each structure, system and component so that the quality of the design
is ensured at all times.

345, Design, inchiding subsequent changes o safety improvements, shall be
carried out in accordance wi i dures that call an i
engineering codes and standards, and shall incorporate applicable requirements
and design bases. Design interfaces shall be identified and controlled.

3.16. The adequacy of design, including design tools and design inputs and
outputs, shall be verified or validated by, individuals or groups separate from
those who originally performed the work. Verification, validation and approval
shall be completed before implementation of the detailed design.

4. PRINCIPAL TECHNICAL REQUIREMENTS
REQUIREMENTS FOR DEFENSE IN DEPTH

41, In the design process, defense in depth shall. be incorporated. The
design thercfore:

&3] shall provide multiple physical barriers to the uncontrolled release of
ioactive materials to the envi
(i} shall be conservative, and the construction shall be of high quality, so
as to provide confidence that plant failures and deviations from normal
ions are minimized and accidents p

“For guidance refer to regulatory guide PAK/1306.





