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PROCESSING IN STEAM-AIR RETORTS
INSTRUCTIONS

STEAM-AIR RETORTS ARE COVERED BY 113.40 (J) – “OTHER SYSTEMS” AND MUST MEET THE REQUIREMENTS FOUND IN APPLICABLE SECTIONS OF 113.40.  THE RETORTS AND OPERATING PROCEDURES MUST BE CAREFULLY EVALUATED TO INSURE THAT THEY COMPLY WITH PART 113. 

SOME OF THE QUESTIONS IN THIS FORM ARE DESIGNED TO CAPTURE INFORMATION USEFUL IN EVALUATING THE RETORT SYSTEM AND MAY NOT INDICATE A DEVIATION FROM THE LACF REGULATIONS PART 113. THE FDA “GUIDE TO INSPECTIONS OF LOW ACID CANNED FOODS PART 2” SHOULD BE USED WHEN CONDUCTING INSPECTIONS OF STEAM-AIR RETORT SYSTEMS. 

STEAM-AIR RETORTS ARE MADE BY A VARIETY OF DIFFERENT MANUFACTURERS. THEY ARE NORMALLY HORIZONTAL BATCH TYPE STILL OR ROTARY END OVER END RETORTS. STEAM-AIR HAS BEEN USED IN SOME INSTALLATIONS AS THE HEATING MEDIUM IN CONTINUOUS ROTARY, HYDROSTATIC AND HYDROLOCK RETORTS. PHOTOGRAPHS ARE AN EXCELLENT MEANS OF ENHANCING THE DESCRIPTION OF A RETORT SYSTEM.

COMPLETE THE QUESTION BLOCKS BELOW.  EACH BLOCK IS EXPANDABLE TO ACCOMMODATE NARRATION AS NEEDED. DRAW A DIAGRAM OF THE RETORT OR OBTAIN ONE FROM THE FIRM. ATTACH THE DIAGRAM TO THIS SURVEY REPORT. REPORT ALL PIPE SIZES AS INSIDE DIAMETER. (ID) CROSS SECTIONAL AREA = 3.14 R2 (R = ½ DIAMETER) MAKE A HARD COPY OF THE COMPLETED FORM AND ATTACH IT TO THE LACF INSPECTION REPORT.



RETORT DESCRIPTION

RETORT NO:



TYPE OF RETORT: VERTICAL  [  ] HORIZONTAL  [  ]   OTHER  [  ]
LENGTH OR HEIGHT  
DIAMETER            

RETORT MANUFACTURER:



RETORT MODEL:



TEMPERATURE RANGE OF THERMAL PROCESS: (e.g. 245/250/260 degrees F)  



NUMBER OF BASKETS OR CRATES PER RETORT:    



PROCESSING MODE:
STATIC STILL [ ]
AGITATING – END OVER END  [ ]   

AXIAL  [ ]   ROCKING  [ ]



ARE THERE ANY PROTRUSIONS INSIDE THE RETORT OR THE RETORT DOOR CASING WHICH COULD DAMAGE CONTAINERS DURING LOADING/UNLOADING OF CRATES?  







YES [] NO []



COMPUTER CONTROLS

DOES A COMPUTER CONTROL ANY OF THE RETORT FUNCTIONS?
YES [] NO []

EXPLAIN:


DOES THE FIRM HAVE DOCUMENTATION ON HAND THAT INDICATES THAT THE COMPUTER SYSTEM HAS BEEN VALIDATED?



YES []  NO []

EXPLAIN:


IS RECORD KEEPING PART OF THE COMPUTER FUNCTION?
YES []  NO []

IF YES DOES THE RECORD KEEPING COMPLY WITH 21 CFR PART 11?


                                                      YES []  NO []

EXPLAIN:



AGITATION

IS THE AGITATING RETORT OPERATED IN THE STILL MODE?
YES []  NO []



 HAVE PROCESS ESTABLISHMENT TESTS DETERMINED THAT RETORT CRATE POSITION IS CRITICAL TO THE PROCESS OR COME UP PROCEDURE?
 

                                                YES []  NO []

IF YES, DESCRIBE THE CRATE POSITION RECOMMENDED BY THE PROCESS AUTHORITY.



HOW DOES THE FIRM DETERMINE CRATE POSITION?



WAS THE RECOMMENDED CRATE POSITION BEING USED DURING THE INSPECTION?                               








YES []  NO []



EXPLAIN HOW THE RETORT ROTATION SPEED IS DETERMINED:



EXPLAIN HOW THE RETORT ROTATION SPEED IS RECORDED:



STEAM-AIR MIXTURE

WHAT IS THE PROCESSING PRESSURE USED DURING THERMAL PROCESSING?  Note if several different processing temperatures are used; please note the pressure at each temperature.  If the firm processes different container types, please note the pressure for each container type.



WHAT IS THE PERCENT STEAM/AIR MIXTURE USED DURING PROCESSING: 

% steam can be determined by dividing the Steam pressure pounds per square inch actual by the Total system pressure  

e.g.  10 PSI (generated by temp of 240  degrees F) + 14.7 PSI Atmospheric pressure  =   24.7    = 83% steam
       15 PSI gauge reading on retort + 14.7 PSI Atmospheric pressure       =                      29.7

     (24.7/29.7 x 100 = 83%)



HOW IS STEAM ADDED TO THE RETORT?  STEAM SPREADER  [ ]

 OTHER [ ]  EXPLAIN:



IS THE STEAM SPREADER OR OTHER SYSTEM IN A GOOD STATE OF REPAIR?







      
YES [] NO []



DESCRIBE THE LOCATION WHERE COMPRESSED AIR IS ADDED TO THE RETORT:



IS THE COMPRESSED AIR HEATED PRIOR TO BEING ADDED TO THE RETORT?









YES [] NO []



IS A DIFFUSER USED ON THE AIR ENTRY TO INSURE MIXING OF THE AIR AND STEAM?







YES [] NO []



HAS THE AREA WHERE AIR ENTERS THE RETORT BEEN IDENTIFIED AS A COLD SPOT IN THE RETORT?





YES [] NO []



HOW IS PRESSURE CONTROLLED IN THE RETORT?


SET PRESSURE RELIEF VALVE   [ ]

CARD READER                 [ ]

COMPUTER PROGRAM            [ ]

ANALOG CONTROLS
          [ ]


OTHER                       [ ]

EXPLAIN:



DOES THE FIRM HAVE DOCUMENTATION WHICH INDICATES THE PERCENT AIR OR AIR PRESSURE PARAMETERS CRITICAL TO THE THERMAL PROCESS? 






 



YES []  NO []

DESCRIBE THESE PARAMETERS.



DOES THE FIRM MONITOR AND RECORD RETORT PRESSURE DURING PROCESSING?








YES []  NO []

 

IF A PRESSURE GAGE IS PRESENT, IS IT GRADUATED IN DIVISIONS OF 2 LBS. OR LESS? 






YES []  NO [] 

Note – steam air retorts should be equipped with a pressure gauge to indicate processing pressure that can be used to calculate the ratio of steam to air in the retort.



DO THE PRESSURES NOTED MEET THOSE ESTABLISHED BY THE TEMPERATURE DISTRIBUTION STUDIES?





YES []  NO []

EXPLAIN:



DOES THE FIRM HANDLE DEVIATIONS FROM PROCESSING PRESSURES AS PROCESS DEVIATIONS?







YES []  NO []

EXPLAIN:



WHAT METHOD IS USED TO MIX THE STEAM AND AIR? FAN [ ] BLEEDERS [ ]  OTHER [ ]           DESCRIBE:



IS WATER OR CONDENSATE ADDED TO THE STEAM AIR MIXTURE?

                                                     YES []  NO []

EXPLAIN:



HOW DOES THE FIRM INSURE THAT THE FAN IS OPERATING?








            INDICATOR LIGHT       [ ]








            COMPUTER MONITORING  [ ]








            VISUAL INSPECTION  [ ] 

DESCRIBE INSPECTION FREQUENCY



MERCURY IN GLASS THERMOMETERS/TEMPERATURE INDICATING DEVICES

IS THE RETORT EQUIPPED WITH A MIG THERMOMETER?  














YES [] NO [] 



IS THE RETORT EQUIPPED WITH ANOTHER TYPE OF TEMPERATURE INDICATOR DEVICE? IF SO, DESCRIBE THE INDICATOR.     

YES [] NO []



ARE SCALE DIVISIONS EASILY READABLE TO 1°F (.5°C)?
YES []  NO []



NO. OF DEGREES F OR C/IN. OF GRADUATED SCALE: ____________. (Temp. Range must not exceed 17°f(8°c) per inch (4°/CM) of graduated scale – 113.40(a)(1) (also, see LACF guide, p. 14)   



DATE TEMPERATURE INDICATING DEVICE LAST TESTED FOR ACCURACY: ____________

Thermometers shall be tested for accuracy against a known accurate standard thermometer upon installation and at least once a year thereafter; records of accuracy checks that specify date, standard used, method used, and person performing the test should be maintained. Each thermometer should have a tag, seal, or other means of identity that includes the date it was last tested for accuracy – 113.40(a)(1).



STANDARD USED FOR THE TEST: 



NAME AND TITLE OF PERSON WHO PERFORMED TEST:



IS THE LAST TEST DATE IDENTIFIED ON THE TEMPERATURE INDICATING DEVICE?  










YES [] NO []



DESCRIBE THE FIRM’S ACTIONS REGARDING MIG THERMOMETERS/TEMPERATURE INDICATORS THAT WERE OUT OF CALIBRATION.



IS THE MIG THERMOMETER MERCURY UNDIVIDED?



YES [] NO [] 

(A thermometer that has a divided mercury column or that cannot be adjusted to the standard shall be repaired or replaced (113.40(a)(1))



WHEN TEMPERATURE INDICATING THERMOMETERS ARE FOUND TO BE PROVIDING READINGS ABOVE THE ACTUAL TEMPERATURES, DOES THE FIRM EVALUATE PRODUCTS PRODUCED USING THOSE THERMOMETERS?  






YES [] NO [] 

DESCRIBE THE FIRM’S PROCEDURES. (Note if -  the actual temperature is below that required by the scheduled thermal process, this would be a process deviation as per 113.89)



IS THE TEMPERATURE INDICATING THERMOMETER LOCATED WHERE IT IS EASY TO READ ACCURATELY? 







YES []  NO []


THE SENSOR BULB IS LOCATED IN THE:  RETORT SHELL [ ]  


EXTERNAL WELL [ ]



DIAMETER OF OPENING TO EXTERNAL WELL:_______



HOW DOES THE FIRM INSURE THAT THE TEMPERATURE MEASURED IN THE WELL IS REPRESENTATIVE OF THE TEMPERATURE IN THE RETORT SHELL? 

TEMPERATURE RECORDER

TYPE OF TEMPERATURE RECORDER:
ROUND CIRCULAR CHART [ ] 
STRIP CHART [ ]
OTHER [ ]


IS THE TEMPERATURE CHART ADJUSTED TO AGREE AS NEARLY AS POSSIBLE WITH BUT NOT HIGHER THAN THE KNOWN ACCURATE MERCURY-IN-GLASS THERMOMETER DURING THE PROCESSING PERIOD?  

YES [] NO [] 

SHALL requirement of - 113.40(b)(2). Note any difference between the recording thermometer and the mercury-in-glass thermometer and which reading is higher.:



IS THERE A MEANS FOR PREVENTING UNAUTHORIZED ADJUSTMENTS? 

                                                
YES [] NO []

(A means of preventing unauthorized changes in adjustments shall be provided lock or notice from management stating “only authorized persons are permitted to make adjustments” & posted at or near the recording device is a satisfactory means for preventing unauthorized changes.  113.40(b)(2))



IS THE CHART DRIVE TIMING MECHANISM ACCURATE?

YES [] NO []

 IF NO, EXPLAIN.



IS THE RECORDER COMBINED WITH A STEAM CONTROLLER?
YES []  NO [] 



THE TEMPERATURE SENSING BULB IS INSTALLED IN THE: 

RETORT SHELL [ ]   EXTERNAL WELL [ ] 

IF THE TEMPERATURE SENSING BULB IS INSTALLED IN AN EXTERNAL WELL, HOW DOES THE FIRM INSURE THAT THE TEMPERATURE SENSED IS REPRESENTATIVE OF THE TEMPERATURE IN THE RETORT SHELL?



AUTOMATIC STEAM CONTROLLER

IS THE STEAM CONTROLLER AUTOMATIC?   


YES [] NO []

Each retort shall be equipped with an automatic steam controller to maintain the retort temperature 113.40(a)(4).



IS THE STEAM CONTROLLER TEMPERATURE ACTUATED? 

YES [] NO []

Explain the operation of the temperature control system.



REPORT THE MANUFACTURER, MODEL, TYPE AND SIZE OF THE AUTOMATIC STEAM CONTROL VALVE? 



IF THE TEMPERATURE (STEAM) CONTROLLER IS AIR OPERATED, DOES THE SYSTEM HAVE AN ADEQUATE FILTER TO ASSURE A SUPPLY OF CLEAN, DRY AIR?  








YES []  NO []

Air operated temperature controllers should have adequate filter systems to assure a supply of clean, dry air 113.40(a)(2). 



COME UP PROCEDURE

DOES THE FIRM USE A STEAM BYPASS DURING COME UP?   YES []  NO []

EXPLAIN:








DOES THE FIRM (VENT) PURGE AIR FROM THE RETORT PRIOR TO THE THERMAL PROCESS?
      




   YES []  NO []

DESCRIBE THE FIRMS PURGE PROCEDURE:



DESCRIBE THE PROCEDURES USED BY THE FIRM TO BRING THE RETORT UP TO OPERATING TEMPERATURE:



CAN THE FIRM DOCUMENT ALL STEPS OF THE COME UP PROCEDURE?








         YES[] NO []



DOES THE FIRM IDENTIFY PROCESS COME UP STEPS AS CRITICAL ON THE PROCESSING FILING FORMS?



   YES[] NO []

(note- processing steps are required on the process filing form when they have been identified as critical to the thermal process.) 


HEAT/TEMPERATURE DISTRIBUTION

DOES THE FIRM HAVE ON HAND TEMPERATURE DISTRIBUTION DATA OR OTHER SUITABLE INFORMATION THAT DEMONSTRATES THAT THE HEAT DISTRIBUTION IN THE RETORT IS ADEQUATE?




   YES [] NO []

Explain and provide copies of supporting documents.



DATE OF LAST TEMPERATURE DISTRIBUTION STUDY.

Note-the following parameters (Retort installation, come up procedures, container type, container size, container position, product type, operating pressure, crate and rack design, and partial loads?) may or may not effect temperature distribution in the retort.  Any factor, which can influence the steam-air mixing in the retort, can potentially have an effect on temperature distribution in the retort.



HAS A TEMPERATURE DISTRIBUTION STUDY BEEN PERFORMED ON EACH INDIVIDUAL RETORT?




YES[]
NO []



HAS A TEMPERATURE DISTRIBUTION STUDY BEEN PERFORMED ON EACH CONTAINER SIZE?





YES[]
NO []



HAS A TEMPERATURE DISTRIBUTION STUDY BEEN PERFORMED ON EACH CONTAINER TYPE





YES[]
NO []

E.g. Glass, metal, plastic.



HAS A TEMPERATURE DISTRIBUTION STUDY BEEN PERFORMED ON EACH CONTAINER HOLDING ARRANGEMENT/RACKING SYSTEM USED BY THE FIRM?








YES[] NO []



HAS A TEMPERATURE DISTRIBUTION STUDY BEEN PERFORMED ON EACH INDIVIDUAL PRODUCT OR PRODUCT TYPE? (E.g. seafood soup versus canned tuna?)






YES[]
NO []



DID EACH TEMPERATURE DISTRIBUTION STUDY IDENTIFY A COLD SPOT IN THE RETORT?






YES[]
NO []

Provide location and explain:



HAVE TEMPERATURE DISTRIBUTION STUDIES BEEN PERFORMED TO DETERMINE THE EFFECTS OF TEMPERATURE DROPS DURING COME UP AND PROCESSING?








YES[]
NO []

Report results:



HAVE TEMPERATURE DISTRIBUTION STUDIES BEEN PERFORMED TO DETERMINE THE EFFECTS OF PRESSURE DROPS OR EXCESS PRESSURE IN THE RETORT?








YES[]
NO []

Report results:



ARE PARTIAL LOADS PROCESSED IN THE FIRMS RETORTS?










YES[]
NO []



ARE BAFFLE PLATES OR DUMMY LOADS USED DURING THE PROCESSING OF PARTIAL LOADS?





YES[]
NO []

Explain:



HAVE TEMPERATURE DISTRIBUTION STUDIES BEEN PERFORMED WITH PARTIAL LOADS?






YES[]
NO []



RETORT CRATES, RACKS

DESCRIBE THE RETORT CRATES.





DIMENSIONS: 





NUMBER OF HOLES:      




SIZE OF HOLES:




LOCATION OF HOLES:








ARE CONTAINERS POSITIONED IN THE RETORT AS SPECIFIED IN THE SCHEDULED PROCESS?






YES[]
NO []



ARE DIVIDERS, TRAYS, RACKS OR OTHER MEANS OF POSITIONING FLEXIBLE CONTAINERS DESIGNED AND EMPLOYED TO INSURE EVEN CIRCULATION OF HEATING MEDIUM AROUND ALL CONTAINERS?

YES[]
NO []



ARE DIVIDER PLATES USED?



YES[]
NO []

Describe number of holes and distribution in divider plates: 



IS THE SAME TYPE OF DIVIDER PLATE USED FOR ALL CONTAINERS?









YES[]
NO []

Describe differences:



ARE CONTAINERS PROCESSED WITHOUT DIVIDER PLATES?










YES[]
NO []

Describe stacking arrangement (e.g. Brick ,offset, jumble)



IS CONTAINER NESTING POSSIBLE? 













YES[]
NO []

HOW DOES FIRM CONTROL NESTING OF CONTAINERS?





DOES THE FIRM PROCESS?


METAL CANS

YES[]
NO 







GLASS JARS

YES[]
NO 







POUCHES

YES[]
NO 







RIGID PLASTIC
YES[]
NO 



DOES THE FIRM PROCESS MORE THAN ONE CONTAINER SIZE?











YES[]
NO []

LIST ALL CONTAINER SIZES: METAL CANS:





  GLASS JARS:





  POUCHES:





  RIGID PLASTIC

IF MORE THAN ONE CONTAINER SIZE OR TYPE IS PROCESSED AT ONE TIME DESCRIBE PROCEDURE USED:



FOR POUCHES, ARE TRAYS ADEQUATELY DESIGNED WITH POCKETS TO CONTAIN AND RESTRAIN INDIVIDUAL POUCHES DURING PROCESSING? 
YES [] NO []



ARE TRAYS OR DIVIDER PLATES IN GOOD CONDITION WITH NO ROUGH OR SHARP POINTS THAT COULD PUNCTURE CONTAINERS? 


YES [] NO []

CONTAINER COOLING

CONTAINERS ARE COOLED BY:   


AIR [ ]   WATER [ ]

EXPLAIN CONTAINER COOLING:

  

TYPE OF VALVE ON COOLING WATER LINES:



WERE COOLING WATER LINES NOTED TO BE LEAKING?

YES [] NO []



WATER DRAINS

ARE SCREENS USED OVER ALL DRAIN OPENINGS TO PREVENT CLOGGING OF DRAINS?







YES [] NO []



IS THE DRAIN VALVE WATER TIGHT AND NON-CLOGGING?
YES [] NO []



OTHER CONCERNS AND OBSERVATIONS

PLEASE EXPLAIN ANY OTHER CONCERNS WITH THE OPERATION OF THIS RETORT SYSTEM:
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