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FOREWORD

There would be few, if any, milk processing plants operating in India today in which cleaning-in-place (CIP) procedures are not practiced on some of the equipment. The expansion of the CIP technique from small beginnings to an almost universal, essential operation has occurred against a background of trial (and error) by many people, in many places, with minimal coordination, guidance or direction. This Standard sets out what are believed to be the principles on which effective CIP should be based and it attempts, by means of examples, to illustrate the application of these principles to the practice of CIP. It must be appreciated that although a number of principles can be determined and examined independently; combining these into a viable CIP system involves numerous parallel, but interdependent, functions which must always be considered together in their relationship to each other and to the whole. If this is not done, the results will usually be unnecessary expense, frustration in operations and, worst of all, unsatisfactory hygiene. It is the purpose of this Standard to provide equipment manufacturers, dairy factory managers, factory engineers and technical staff with information which, when assimilated, will materially assist in improving the operation of CIP systems. The Committee recognizes the need for operator training and this Standard may be used as a basis for this purpose.

























1. SCOPE

This Standard provides guidelines and recommendations for cleaning of dairy factory equipment by means of cleaning-in-place (CIP) procedures. It covers all the dairy factory cleaning operations where equipment is cleaned by the use of circulating liquids, in contrast to being physically scrubbed by manual exertion. 

2. REFERENCE

· ISO 14159 (200). Safety of machinery -- Hygiene requirements for the design of machinery

3. TERMINOLOGY

Following terminology shall be used for the purpose of this standard.

3.1 Cleaning — The removal of the soil from the surface of the equipment. 

3.2 Soil — Milk or milk product residues which may be more or less modified by processing treatment or by interaction with water or with cleaning materials previously used, or by dust, or other foreign matter. It may be in one, or a combination of more than one of liquid milk films, air dried films, heat precipitated films, heat hardened films, milk stone, or miscellaneous foreign matter.


3.3 Sanitation — Destruction of all pathogenic (disease producing) and almost all non-pathogenic organisms. 

NOTE — Cleaning and sanitation are complementary processes, either of them alone will not achieve the desired end result, which is to leave surfaces as free as possible from milk residues and from viable organisms.

3.4 Water — Water as per IS 10500.

4 GENERAL GUIDELINES FOR DESIGNING CIP SYSTEM

4.1 Principles of the Cleaning and Sanitation Processes
Essentially all cleaning processes, such as those involved in dairy work, comprise the following stages:

a) Wetting of the soiled surface, usually it is not possible to do this effectively by water alone.
b) Removal of the soil from the surface by solution, emulsification, saponification and/ or mechanical action.
c) Dispersion of the un-dissolved soiling matter.
d) Removal of the used detergent solution together with the soil.
e) Removal of the last traces of detergent solution by adequate rinsing.
f) The well cleaned surface is then to be sanitized with hot water or food grade chemical sanitizer.
g) For successful use of sanitizer, the surface to be sanitized should be absolutely free from organic matter (fat, milk film, milk stone and other such materials).
h) At a minimum, process equipment must be cleaned and sanitized before use, as per defined frequencies in respective procedures.
j)   Any changes made to cleaning and sanitation procedures, frequencies, or agents used     must be approved by competent authority. Validation of the data must be available upon request. See the Record Keeping section in this document 
k)  Cleaning and sanitizing agents must meet local regulations for use in a food processing facility, for food contact surfaces and external surfaces of food processing equipment.

4.2 Selection of Spray Balls and Pumps

4.2.1 Correct selection of spray balls (see Fig. 1) is necessary to clean any enclosed vessel, irrespective of shape. Following points should be considered while selecting spray balls as given in Table 1:

Note _ The position of the spray balls should be able to cover areas like manhole mouth, CIP exhaust vent area, top entry pipeline, if any.

a) The hygienic design standards applied construction details to meet the hygienic design standards for self-leaning capabilities
b) Documentation for the self-cleaning capabilities of the materials
c) metals and polymers used in the construction
d) Manufacturing standards and techniques, including casting quality, surface finish, welding specifications and the fastening of individual components.
e) should be mounted opposed to each other and with a dropper length of about 1/3 the tank diameter

	Table 1 Types of Spray Balls and Their Description	
(Clause 4.2.1)

	Sl. No.
	Type
	Advantages
	Disadvantages

	(1)
	(2)
	(3)
	(4)

	i)
	Static Spray Ball

	Low cost 
	High flow rate

	
	
	Wide range available 
	High effluent and water load

	
	
	Rapid heat input 
	No mechanical effect

	
	
	No moving parts
	Relies entirely on chemical cleaning

	
	
	Low maintenance
	Limited spray diameter

	
	
	Copes well with internal obstructions
	High pressures vaporize sprays

	
	
	Flow-rate integrates well with line cleaning.
	Need multiple spray heads for larger vessels

	
	
	Easy to confirm correct operation automatically
	Need larger CIP pipework and scavenge pumps

	ii)
	Rotary Head Spray Ball

	Medium cost
	 Need multiple spray heads for larger vessels

	
	
	Wide range available 
	Moving parts

	
	
	Moderate heat input
	Higher maintenance, and can jam

	
	
	Medium flow rate
	Need flow and motion instrumentation to automatically confirm operation

	
	
	Lower effluent load
	Internal obstructions break up jets

	
	
	Lower CIP pipework diameters
	 

	
	
	Smaller scavenge pumps
	 

	
	
	Good spray diameter range
	 

	
	
	Some mechanical cleaning effect
	 

	iii)
	Rotary Jet Head Spray Ball

	Low flow rate
	High cost

	
	
	Lowest effluent load 
	Lower heat input rate

	
	
	Removes heavy soil by high pressure jets
	Moving parts

	
	
	Lowest CIP pipework diameters
	Higher maintenance

	
	
	Smaller scavenge pumps
	Can jam

	
	
	Excellent spray diameter range
	Needs flow and motion instrumentation to automatically confirm operation

	
	
	High-pressure mechanical cleaning effect
	Internal obstructions break up jets

	
	
	Single head can clean very large vessel
	Longer cleaning sequence





                        [image: http://www.boxall-industrial.co.uk/38mm%20Spray%20&%20Thru%20Ball.jpg]                      [image: ]                                 [image: http://www.industrialtradingsolutions.com/go_files/misc_images/508788.jpg]
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FIG. 1 SPRAY BALLS

 


4.2.2  The pump capable of self-priming, and pumping through air shall be used where the liquid ring pump can be used. The capacity of CIP return pump shall be 110 ± 1 percent of the CIP supply pump to avoid stagnation of CIP solution in the tanks.

5 CONSTRUCTIONAL GUIDELINES

5.1 Tank — The CIP detergent tanks should hold (i.e. the working volume) sufficient capacity for the largest volume in circuit plus 20%, plus any allowance for known future requirements. The sequence of CIP tanks starting from CIP supply pump shall be water buffer tank, recuperation tank, detergent tank and acid tank. 

5.2 Drain Valve — Safe drain valve shall be placed between the connections of fresh water tank and heat recovery tube to drain CIP chemicals completely during sanitation step. Valve seats shall be in such a way that valve can be fully shut-off. Valve shall be designed in such a way that it can wear resist, and allow regular maintenance, since wear or distortion may affect cleanability and hygiene. 

5.3 Internal Circulation Line — It shall be free from dead end for maintaining caustic and acid.

5.4 Eliminating Dead Legs — Effective CIP depends on an ability to ensure contact of turbulent detergent solutions with all surfaces contacted by product. Therefore all avoidable crevices and stagnant pockets should be removed at the design stage and, where they are unavoidable, provision made for ready and easy access and dismantling for hand cleaning. Some examples of dead ends and recommended designs are given in Fig. 2, 3 and 4.	Comment by Pradeep Vishwakarma: Any suitable tittle for this para?
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FIG 2 A							FIG 2 B
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FIG 2 AC							FIG 2 D
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	FIG 2 E						FIG 2 F



FIG 2
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FIG 3
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FIG 4 A AGITATOR AT ONE SIDE OF TANK
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FIG 4 B AGITATOR AT CENTRE OF TANK

FIG. 4 RECOMMENDED DESIGN FOR STORAGE TANK FITTED WITH AGITATOR


5.5 Sensor — Temperature sensor, conductivity sensor and flow switch shall be located in the return solution line downstream from the process. These shall be moisture proof while under operation and shall be calibrated from certified body.

5.6 Filter in Return Line — Inline filter shall be installed in return line before temperature sensor, conductivity sensor and flow Switch. It shall meet sanitary condition to avoid stagnation of CIP chemicals. These filters shall be cleaned at definite frequency.

5.7 CIP Header Suction Pipeline— It shall be able to provide minimum  velocity 1.5 metre per second in the largest diameter in the circuit.

6 GUIDELINES FOR CLEANING AND SANITIZING

6.1 Each plant should have proper cleaning and sanitation procedures, for each piece of processing equipment. Procedures must include:

a) Specific work instructions for each area and each piece of equipment;
b) Frequencies for cleaning and sanitizing, microbiological testing;
c) Variant / Product changeover cleaning and sanitizing instructions; and
d) List of cleaning and sanitizing agents used, concentration, Temperature, contact time and method of application.

6.2 Following CIP frequencies and procedures are recommended for cleaning and sanitizing equipment used for processing either hot or cold component:

6.2.1 Cold Component Equipment — It includes raw milk unloading system (pipes, pump & heat exchanger) , raw milk silos/pipelines, standardized milk silos and pipelines, reconstitution tanks and pipelines, milk recovery tanks and pipelines,  leaky pouch handling tank & pipelines, pasteurized milk silo / tanks & pipelines, HMSTs & pipelines, process milk tankers (BVM).

a) Raw milk unloading system (pipes, pump & plate heat exchanger), raw milk silos/pipelines, standardized milk silos and pipelines, reconstitution tanks and pipelines, milk recovery tanks and pipelines,  leaky pouch handling tank & pipelines shall be cleaned and sanitized either daily through 5B step Hot CIP cycle (see Table 2) or weekly twice through 7A Step Hot CIP cycle (see Table 3).	Comment by Pradeep Vishwakarma: Correct in other reqs also


b) Pasteurized milk silo / tanks & pipelines, HMSTs & pipelines shall be cleaned/sanitized daily through 5B step Hot CIP cycle or weekly twice through 7A Step Hot CIP cycle (see Table 3).

c) Process milk tankers (BVM) shall be cleaned/sanitized every time before filling through 5A Step Hot CIP procedure(see Table 2).


6.2.2 Hot Component Equipment — It includes pasteurizers, clarifiers & separators, homogenizers. 

a) In case of Auto De-sludging, it shall be cleaned/sanitized every 5 h to 7 h through 7B step Hot CIP cycle (see Table 4).

b) In case of Manual De-sludging, it shall be cleaned/sanitized every 3 h to 5 h through 5A Step Hot CIP cycle (see Table 5).	Comment by Pradeep Vishwakarma: Can any other word be used instead of it ?



Table 2 5A Step CIP cycle for Cold Component Equipment with Description
[Clause 6.2.1 (a) & 6.2.1 (c)]

	S. No.
	Step
	Description

	(1)
	(2)
	(3)

	i. 
	Pre-Rinse
	With recup water at 45-50°C for 5 minutes

	ii. 
	Hot Caustic
	Min. 1-1.2% caustic at 75-80°C for 10 minutes

	iii. 
	Fresh water rinse
	Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes

	iv. 
	
	On delay time

	v. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	vi. 
	Hot water sanitation
	Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min

	vii. 
	Fresh Water Rinse
	Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.



Table 3 7B Step CIP cycle for Cold Equipment with Description
[Clause 6.2.1 (a) & 6.2.1 (b)]

	Sl. No.
	Step
	Description

	(1)
	(2)
	(3)

	i. 
	Pre-Rinse
	With recup water at 45-50°C for 5 minutes

	ii. 
	Hot Caustic
	Min. 1-1.2% caustic at 75-80°C for 10 minutes

	iii. 
	Fresh water rinse
	Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes 

	iv. 
	
	On delay time

	v. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	vi. 
	Acid
	Nitric acid of 0.8-1% at 50-60°C for 6 minutes

	vii. 
	Fresh water rinse
	Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes 

	viii. 
	
	On delay time

	ix. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	x. 
	Hot water sanitation
	Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min

	xi. 
	Fresh Water Rinse
	Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.




Table 4 7B Step CIP cycle for Hot Component Equipment with Description
[Clause 6.2.2 (a)]

	Sl. No.
	Step
	Description

	(1)
	(2)
	(3)

	i. 
	Pre-Rinse
	With recap water at 45-50°C for 5 minutes

	ii. 
	Hot Caustic
	Min. 1-1.2% caustic at 75-80°C for 30 minutes

	iii. 
	Fresh water rinse
	Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes

	iv. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	v. 
	Acid
	Nitric acid of 0.8-1% at 70-75°C for 20 minutes

	vi. 
	Fresh water rinse
	Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes

	vii. 
	
	On delay time

	viii. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	ix. 
	Hot water sanitation
	Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min

	x. 
	Fresh Water Rinse
	Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.



Table 5 5A Step CIP cycle for Hot Component Equipment with Description
[Clause 6.2.2 (b)]

	Sl. No.
	Step
	Description

	(1)
	(2)
	(3)

	i. 
	Pre-Rinse
	With recup water at 45 - 50 °C for 5 minutes

	ii. 
	Hot Caustic
	Minimum 1 -1.2 percent caustic at 75-80°C for 30 minutes

	iii. 
	Fresh water rinse 
	Intermediate fresh water rinse (preferably at 45-50°C) for 2 minutes

	iv. 
	
	Rinse with fresh water (preferably at 45-50°C) 
till complete removal of caustic results + 2 minutes extra time

	v. 
	Hot water sanitation
	Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min

	vi. 
	Fresh Water Rinse
	Final rinse with treated water till the equipment is cooled to <35°C.




7 GUIDELINES FOR MAINTAINING TURBULENT FLOW

7.1 Flow in Pipe Lines

a) For effective flushing, CIP flow shall have minimum flow speed of 1.5 m/sec. (Refer Fig. 2).	Comment by Pradeep Vishwakarma: Elaborate it every where in doc

b) If, process circuit pipe found having different pipe dimensions, the CIP flow should meet the 1.5 m/sec, through the largest diameter in the circuit.
c) To verify the turbulent velocity V in m/sec at any process circuit pipe having radius r (in meter) and throughput rate is Q ( in m3), use the following formula :  





7.2 Flow for Tanks

Tanks can be effectively cleaned by distributing flush, wash and rinse solutions on the uppers surfaces at pumping rates as following: 

a) In case of vertical vessels, the flow rate shall be 7.6 to 10.6 litre per minute (2 – 2.5 gallon per minute) per feet of circumference.
b) In case of horizontal tanks, the flow rate shall be 0.76 to 1.14 lite per minute (0.2 – 0.3 gallon per minute) per square feet of internal surface.

8 PROGRAMMABLE LOGIC FOR OPTIMIIZING CLEANING & SANITATION PROCESS	Comment by Pradeep Vishwakarma: Add in Annexure

8.1 CIP Systems can effectively clean the equipment surfaces without excessive use of solutions with following steps: 

8.1.1 Appropriate delay time has to be given to empty out the earlier step CIP solution/ Chemical from the equipment using CIP Return pump. Post to Pre-rinse step, Caustic Tank valve to be opened immediately to push the pre rinse water held in the CIP pump suction & Delivery lines, PHE up to the CIP Spray Ball.

8.1.2 Manual Cleaning of Duplex Filter, Sampling Valve, Manhole Gasket to be carried before Auto-CIP Cycle.

8.1.3 CIP Supply pump should be “STOPPED” for appropriate time, to empty out the pre rinse water from the Silo / Equipment. Post emptying the pre rinse water from the Tank / equipment, then Caustic tank valve should open to the CIP pump and the CIP pump should start.

8.1.3 After the CIP Step duration i.e. 10min circulation caustic Tank Valve to be closed & fresh water tank/line valve shall be opened immediately to push the caustic being held in the CIP Pump/ Suction & Delivery Line, PHE upto the CIP Spray Ball.

8.1.2 The CIP return pump should be “ON” for the complete CIP cycle. While return, the Caustic solution may be diluted by the pre-rinse water which may remain in the CIP return pump delivery, to be drained.

8.1.2  This can be carried out by programming the drain valve open till the return conductivity is < 20 mS. Post Achieving 20 mS the Caustic solution, then the return line valve connected with the Caustic Tanks shall be opened Post achieving the return conductivity to 50 to 60 mS as well as temperature 75°C, the Caustic Step cycle timer shall start. After the CIP Step duration i.e. 10min circulation, Caustic Tank Outlet Valve to be closed & fresh water tank/line valve shall be opened immediately to push the caustic being held in the CIP Pump/ Suction & Delivery Line, PHE upto the CIP Spray Ball.

8.1.2 Similarly other steps of CIP (Fresh Water Rinse, Hot Acid, Hot Water, Final Rinse) also to be programmed, so as to minimize the interface as well as optimize the CIP Timings.

8.1.2 Post Caustic Step & Post Acid Step rinse water temp shall be ≥45°C to have quick rinsing of the chemicals from the equipment. As per pre studies, rinsing time <50% when ≥45°C water is used vs. ambient and there by optimizing water usages & power.

8.1.2 PLC to be programmable to set different delay times for each equipment based on the distance from the CIP Kitchen.

8.1.2  This system allows for maximum savings when solutions are reused.

8.1.2 Indirect method, such as heat exchanger and heating medium (E.g., Steam or Hot water), is efficient way to heat the Cleaning and Sanitizing solutions.

8.1.2 Direct Injection of steam can be used only if the steam is generated from potable water using boiler additives permitted for food contact applications (Food grade steam). Also appropriate strainer to be placed prior to direct steam injection.

8.1.2 In case of the agitator blades, if these are located quite close to the bottom of the tank. Smart programming to periodically flood the vessel to ensure the CIP solution contacts the blades

8.1.2 For CIP return temperature recording, temperature Sensors to be placed at the CIP return line at suitable place to record electronically Hot Caustic, Hot Acid and Hot water temperature. This is to ensure the CIP cycle starts only after the coldest part of the equipment gets the required temp for Cleaning as well as for Sanitation.

8.1.2  In the absence of electronic recording system, manually temperature to be recorded in the CIP format.

8.1.2  CIP return temp sensor signal output with CIP PID controller shall be used to ensure the CIP cycle starts only when the return temp reaches 75°C for Caustic step, 50°C /70°C (as per recipe) for Acid Step, and 80°C / 85°C (as per recipe) for hot water step.

8.1.2  Product changeovers may require more frequent equipment cleaning and sanitation.

8.1.2 Establish a program to routinely inspect all gaskets and seals in product line connections. (Plant specific).

8.1.2 Surfaces of electrical wiring to filling machines and other line equipment should be cleaned to avoid microbial growth. (Plant specific)
8.1.2 Temperature and Conductivity Sensors are to be calibrated quarterly through NABL Accreditation Labs. Temperature sensor should not have error more than 2 °C.

8.1.2 Turbulent Velocity Verification: Rota meter to be placed at CIP pump delivery line to ensure the Turbulent Velocity during every CIP. Flow rate of CIP solutions are to be recorded once in a month.

8.1.2 In absence of rota-meter: Turbulent Velocity to be verified once in a month by pumping the water for a fixed time, to any of the calibrated tank without return pump in operation.

8.1.2  CIP Connections: 

a) CIP connections need to be through either “Battery Valve System” or divert panel to mitigate the Detergent carry over threat to Raw and Pasteurized Milk / milk product as well as to have proper CIP of each piece of equipment.
b) Safe Separation Requirement: Pressure balanced double seat mix proof valve/ flow plate system with proximity switches recommended.

8.1.2 For effective cleaning, distribution of cleaning solution at a pressure of about 2.8 kg/sq.cm is desirable at the inlet of the tank.

8.1.2 Suitable strainer (60 mesh) is to be placed in the CIP return line, to avoid the broken gasket piece/ erroneous matter carry over into the CIP return.

8.2 CIP Distribution System (Pneumatic Valve Cluster and Flow Plate)

All plant should be cleaned as soon as it becomes available to prevent drying and hardening of deposits.

As it may often be necessary to clean one circuit while an adjacent circuit is still in use, full-proof means of protection shall be used. This can be achieved by the use of key pieces, change plates or by electrical and pneumatic valves which are interlocked, so that the detergents circulating pump cannot be started unless the correct connections are made.

8 ASSESSMENT OF CLEANING AND SANITATION EFFICACY

In dairy plants, equipment should be subjected to routine microbiological monitoring to verify the effectiveness of sanitization. 

8.1 Rinse Method – Final rinse water coming out of the equipment, shall be collected in a sterile container and then tested for coliforms using membrane filtration assembly technique.

8.2 CIP CHEMICAL CARRY OVER TEST — Take 50 ml sample of final rinse water in beaker and check the pH of the water sample, this should be +/- 1 pH of fresh water used in the CIP.

8.3 Temperature of final rinse water should be less than 40 degree c.
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Table 6 Microbiological Parameters To Verify The Effectiveness
(Clause 8.1)


	Sl. No.
	Equipment 
	Method
	Results to be expressed as
	Specification
	Sample Size (Frequency)

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	i. 
	Milk Cans
	Rinse Method
	SPC / ml  
	<50
	One in every batch of 50 Cans (weekly)

	ii. 
	
	
	Coliforms/100ml
	Nil
	One in every batch of 50 Cans (weekly)

	iii. 
	Storage / holding / transport tank
	Rinse Method
	SPC / ml  
	<50
	Every tank (weekly)

	iv. 
	
	
	Coliform / 100ml
	Nil
	

	v. 
	Ice cream Freezer
	Rinse Method
	SPC / ml  
	<50
	Every Freezer (weekly)

	vi. 
	
	
	Coliform / 100ml
	Nil
	

	vii. 
	HTST Plate Pasteurizer / Heat Treatment pasteurizer
	Rinse Method
	SPC / ml  
	<50
	Every Pasteurizer / heat treatment pasteurizer (weekly)

	viii. 
	
	
	Coliform/ 100 ml
	Nil
	

	ix. 
	Homogenizer
	Rinse Method
	SPC / ml  
	<50
	Every Homogenizer (weekly)

	x. 
	
	
	Coliform/ 100 ml
	Nil
	

	xi. 
	Cream separator / clarifier
	Rinse Method
	SPC / ml  
	<50
	Every separator / clarifier (weekly)

	xii. 
	
	
	Coliform/ 100 ml
	Nil
	

	xiii. 
	Filling Machines (PPM , Product Both)
	Rinse Method
	SPC / ml  
	<50
	25% of the total filling machines(weekly)

	xiv. 
	
	
	Coliform/ 100 ml
	Nil
	

	xv. 	Comment by Pradeep Vishwakarma: Need to checked and corrected
	Filling Machines  (PPM , Product Both)
	Swab Method
	SPC / ml  
	<50
	25% of the total filling machines (weekly)

	
	
	
	Coliform / 100 ml
	Nil
	



SPC – fullform, PPM – Poly Pack Milk



9 RECORD KEEPING

following documentation on file shall be recorded:

a) All cleaning/ sanitation records including date, time and the individual performs the test.
b) All information necessary to trace the cleaning and sanitation activities of processing equipment in the plant.
c) Current Material Safety Data Sheets for approved cleaning and sanitizing agents used in the plant.
d) A letter from the supplier to verify the compliance of the cleaning/ sanitizing agent with local regulations for food contact surfaces and use in a food processing facility. If the statement of compliance appears on container’s labels of cleaning/ sanitizing chemical, it is acceptable alternative.
e) Spray Ball Cleaning Record: Fortnightly CIP spray balls are to be dismantled and cleaned to remove scaling/ caustic deposits.
f) CIP Records Format shall cover details of each key step.
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(a) Product area, (b) Concentric Reducer, (c) Eccentric Reducer, long

version, (d) Eccentric Reducer, short version, (e) Potential Shadow zone






image5.emf
The use of a swept tee avoids a dead area but, if mounted in horizontal

pipeline, may impede drainage. Swept tees should be mounted in vertical

pipeline. Dimension “l” must be as short as possible relative to dimension

“d”, maximum - = d
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(a) Product area, (b) Inlet, (c) Outlet, (d) Undrainable volume
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Fig : Pressure Gauge and Temperature probe mounted such that 

unacceptable large dead areas are created
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Fig : Position of Dead legs with reference to the flow of product and 

cleaning liquids. Short dead legs will be cleanable, long once not. Dead leg 

position in is belter than due to the direction of the flow
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(a) Product area, (b) Positive Displacement Pump, (c) bypass, (d) valve

Arrangement for positive displacement pumps with pressure relief valve or

bypass. If the valve is in closed position creates dead area with large

amount of stagnant product, with the same valve it is also possible to

construct a dead-area-free bypass
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Fig : Pockets for temperature probe welded in a pipeline, avoiding dead area

(a) Product area, (b) Air Bubble, (c) Condensate,

(b) (d)  Heat Radiation; arrows represent heat loss

Fig: The adverse influence of dead areas on the decontamination of 

process lines. decontamination with liquids & steam
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Flow Diversion. Two-valves system for flow diversion creates a dead areas

towards the closed valve. The correct type of valve is shown on the right.

(a) Product area, (b) Butter fly valve, (c) dead area
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Drainability of equipment principle. (a) and (b) Discharge outlets above

the lowest level of equipment prevent selfdraining; (c) , (d), (e) and (f)

demonstrate self drainable design with discharge outlets at the lowest

level, sloped bottom, and well rounded corners.
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Arrangement of shafts. (a),(b) Shafts penetrating the equipment must

be sealed by dynamic seals which should be designed hygienically to

avoid any risk; (c) entry of shafts from above the open equipment area

avoids any sealing spot.
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Storage Tank fitted with Agitator at One Side of Tank                         Storage Tank fitted with Agitators at Centre of Tank                      
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