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Mechanical Integrity RAGAGEP References

Title 29 §1910.119(j)(4)(ii) Mechanical Integrity

* Inspection and testing procedures shall follow recognized and generally
accepted good engineering practices.

Title 29 §1910.119(j)(4)(iii) Mechanical Integrity

* The frequency of inspections and tests of process equipment shall be
consistent with applicable manufacturers' recommendations and good
engineering practices, and more frequently if determined to be
necessary by prior operating experience.




RAGAGEP Citations

ABATEMENT DOCUMENTATION REQUIRED FOR THIS ITEM

Date By Which Violation Must be Abated:
Proposed Penalty:

07/29/2016

| $7000.00

Citation 1 Ttem 2  Type of Violation: Serious

29 CFR 1910.119(d 3 )11): The employer did not document that equipment complies with recognized
and generally accepted good engineering practices (RAGAGEP's).

On or about I, the employer did not
document that is complied with recognized and generally accepted good engineering practices
(RAGAGEP) exposing employees to the hazards of inhalation of toxic ammonia and/or fire/explosion
in the following instances, see A through E:

A. The employer failed to document compliance with RAGAGEP, such as |IIAR Bulletin 114
"Identification of Ammonia Refrigeration Piping and System Components™ SeCUon &.T "PIping
Markers" and Section 5.0 (a-d) "Marker Location”, March 2014, as the employer failed to mark and/or
label ammonia refrigeration equipment, including:

1. Engine Room 5, Evaporating Condenser, tower EC-1

2. Engine Room 6, Evaporating Condenser, tower EC-2

3. Engine Room 7, Evaporating Condenser, towers EC-1 and EC-2

4. Engine Room 8, Evaporating Condenser, towers EC-1, EC-2 and EC-3

5. Engine Room |1, Evaporating Condenser, tower EC-1, EC-2 and EC-3

B. Failure to document compliance with RAGAGEP, such asllIAR Bulletin 110§'Guidelines for; Start-
up, Inspection and Maintenance of Ammonia Mechanical Refrigeraling systems ' Section 6.6 Valves
and Sensing Devices Subsection 6.6.1 Shut-off Valves, as the employer failed to change out ammonia
refrigeration system safety relief valves prior to their 5 year due dates from the date of installation,
including:

l. Engine Room 6, Heat Exchangers 1, 2 and 3. These are dual relief systems using Hansen Valves,
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Bulletin No. 110 s

Guidelines for:

Start-up, Inspection

and Maintenance of
Ammonia Mechanical
Refrigerating Systems

International Institute of
Ammonia Refrigeration

nar

Revision to Bulletin 110
(Approved by lIAR Board of Directors June 19, 2007)

6.6.3 Pressure Relief Devices

Pressure-relief devices are generally one of two types: rupture discs or springdoaded valves.
Rupture discs are membranes that open at a set pressure and cannot reseal. Once ruptured,
these devices must be replaced.

SpringHoaded relief valves open to relieve pressure when a set pressure is exceeded. After
opening, these valves are designed to re-seat when pressure in the protected component drops
below the valve’s closing pressure. If a spring-loaded relief valve opens, the valve shall be
replaced or recertified in a safe and timely manner. If re-seating is not complete, the valve shall
be taken out of service immediately.

Relief valve vent lines shall be visually inspected annually to ensure that the vent line piping is
intact and that vent outlets terminated to atmosphere afe unobstructed and piped to prevent
foreign matter from entering the vent line piping. If equipped, drip pockets shall be checked for
water accumulation.

Pressure relief devices shall be replaced or recertified in accordance with one of these three
options:

1) Every five (5) years from the date of installation.

IIAR oniginally recommended (in 1978) that pressure relief valves be replaced every five
years from the date of installation. This recommendation represents good engineering
practice considering the design and performance of pressure relief devices; or

An alternative to the prescriptive replacement interval, i.e., five years, can be developed
based on documented in-service relief valve life for specific applications using industry
accepted good practices of relief valve evaluation; or

3) The manufacturer's recommendations on replacement frequency of pressure relief
devices shall be followed.

Exception: Relief devices discharging into another part of the closed-oop refrigeration system
are not subject to the relief valve replacement practices.

All replacement pressure-relief devices shall be correctly selected in accordance with current
editions of ANSIIIAR 2 and ANSIVASHRAE 15.
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Inspection

Compliance
Schedule [§4.1.3]

An owner shall be in compliance with
this standard when it is adopted by the
authority having jurisdiction (AH)) or
when it is adopted by the owner,
whichever is first.
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Purpose [§1.1]

* This standard specifies
minimum requirements
for inspection, testing,
and maintenance for
closed-circuit ammonia

refrigeration systems. ,
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Scope [§1.2]

*  Record keeping, inspection, testing, and
maintenance of closed-circuit ammonia
refrigeration systems and ancillary
equipment shall comply with this standard.
This standard addresses equipment that is
common to stationary closed-circuit
ammonia refrigeration systems. Due to
variations in system design and installation
criteria, some systems will not include
each type of equipment that this standard
addresses.

\ % SN




A 8

Responsibility for
Compliance

.. [§4H]

The owner or owner’s
designated representative shall
be responsible for overseeing
and ensuring that inspection,
testing, and maintenance is
performed in accordance with
the requirements of this
standard.
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Type of Purging:

Ammonia Refrigeration Safety Inspection Checklist Ammonia Refrigeration Safety Inspection Checklist
AMMONIA ABSORPTION SYSTEM
Location: ID/Tag No.: Location: ID/Tag No.:
Facility Owner: Facility Owner:
Address: Address:
Contact: Phone: Contact: Phone:
Inspector: Date: Inspector: Date:
Automatic Refrigerated.....__.______ [] Equipment Data and Limits:
Manual Refnge-rat_ed — Manufactuzer: Model- Serial Number:
Manual, Non-Refrigerated ... [] Year Mfg Listed Certification: Design Temp. (°F):
Voltage: Phase: FLA: Design Press. (psig):
Equipment Data and Limits:
Manufacturer: Model #: Serial #: Absorber Data: (If ASME approved. use the Pressure Vessels Safety Inspection Checklist)
Year Mfg Design Pressure (psig): Material of construction: ] Steel, [] Stainless Steel, [ | Aluminum, [] other:
Operating (psig /°F): Normal Liquid Level: Absorbent Medum: [ Liquid-Vapor, Type Liquid: [ Solid-Vapor. Type Solid:
Total Internal Vol: Cu. Ft. Normal Ammonia Inventory ( Ibs.): Design Temperature (°F): Operating Temperature (°F):
Material: [] Carbon Steel. [] Stainless Steel. [ | Aluminum. [ Other:
Level Indicator Type: I None, [] Armored Bullseye., [ Level Column w/Bullseye, [] Flat Armored. Generator (Desorber) Data:
[ Level Column Only. [] Level Column w/ Veri/Techni Level Material of construction: [ Steel,  [] Stainless Steel. [ Aluminum. [] Other:
Generator Heat Source: | Gas, Type: . [ Electric, [] Waste Heat. Fuel Used:
Relief Valve Data: [INA Design Temperature (°F): Operating Temperature (°F):
Manufacturer: Model: Year Installed:
Assembly: [] Dual w/changeover valve [ ] Single Type of Relief Valve: [ ] Internal, [ | External Rectifier Data:
Pressure Setting (psig): Capacity (Ibs. air per min/SCEM): Material of construction:  [] Steel,  [] Stainless Steel, [] Aluminum.  [] Other:
Design Temperature (°F): Operating Temperature (°F):
Purge Points:
Purge Point: Purge Point:
. i For other Ammomnia Absorption System equipment or devices. use all applicable Anmmonia Refrigeration System Safety Inspection
Purge Point: Purge Point: Checklists such as Condensers, Heat Exchangers. Air-Cooling Evaporators, Pressure Vessels (for absorption vessel). Refrigerant Pumps
Purse Point: Purge Point: (ammonia or secondary coolant), Pressure Relief Valves, Ventilation, General Safety, efc.
Purge Point: Purge Point: Are other applicable Ammonia Refrigeration System Safety Inspection Checklists used and attached? Yes[ | No[]
. . If No, explam:
Purge Pount: Purge Point:
Purge Point: Purge Point:
Purge Point: Purge Point:

Purge Point: Purge Point:




Ammonia Refrigeration Safety Inspection Checklist Ammonia Refrigeration Safety Inspection Checklist

Location: IDVTag No.: Location: ID/Tag No.:
Facility Owner: Facility Owner:
Address: Address:
Contact: Phone: Contact: Phone:
Inspector: Date: Inspector: Date:
. ' . . This checklist applies to the general system components.
Ammonia Detector Data: (Use as many copies of this sheet as necessary to document all detectors) -
Safety Recommended Action,
Detector Type: [] Catalytic Bead, [_] Electro-chemical. [| Opto-acoustic, || Semi-conductor, Inspection Items Conforms Status or Comments Target Date
[ Infrared, [ Rupture Disc. ] Other: a) Equipment labeled and nameplate Yes[ ] No[ | NA[]
. i ; TTIAR 77
Manufacturer: Model: Alarm Levels (ppm): Quantity: legible per ANSITIAR 27
Location(s): b) All components suitable for Yes[ ] No[] NVA[]
) ammonia?
. . . . C erating within linuts? Yes[ | No N/A
Detector Type: [ Catalytic Bead. []Electro-chemical, [ ] Opto-acoustic, [ ] Semi-conductor. ) Op — [ No[l - u
[] Infrared. [] Rupture Disc. [] Other: d) Fasteners tight. adequately Yes [ | No[] N/A [
- anchored, and rted?
Manufacturer: Model: Alarm Levels (ppm): Quantity: AUCTOLEC. aNC Suppo e. -
N E— —_— €) Safe access for Inspection, Testing Yes [ | No[] N/A [
Location(s): and Maintenance (ITM)?
f) Free of excessive ice buildup? Yes[ ] No[ ] /A [
Detector Type: O Caml}&clﬁgr;crlédlj Elecr_ro—cl1%3&@%%3—;(‘0%&& DD Ecs)erﬁ.lé;conductor. 5) Free of abnormal sounds/vibration?
4 . SC, -
Manufacturer: Model: Alarm Levels (ppm): Quantity: h) Free of ammonia leaks? Yes[ | No[ | N/A[]
Location(s): 1) Adequate protection against traffic Yes[| No[] NA [
Machinery Room Ventilation System: (Use as many copies of this sheet as necessary to document all exhaust fans) hazards?
1) Sufficient pressure/temperature Yes[] No[] NA[]
Continuous Ventilation Fan Data: Quantity: gauges and/or transducers are
Manufacturer: Model: Serial Number(s): present and functioning adequately?
ID/Tag Number(s): Air Flow (cfin): Year Mfe - k) Oil pots installed at all points where | Yes[ | No [ ] N/A[]
=T ’ ) R e—— - R — oil must be drained?
Material: [] Galv. Steel, [] Stainless Steel. [] Aluminum  Belt Qty: Belt Size: D) Oil drain valves are self-closime? Yes[] No[] NAL]
Intermittent (Temperature Control) Ventilation Fan Data: Quantity: ) - _:u.n\a \.e-, afe sell-closmg e -0 —
Manufacturer: Model: Serial Number(s): m) Sign in machinery room Yes [ No[] NA[]
) - ) I — promunently displays:
ID/Tag Number(s): AwFlow(cfm): YearMfg: a. Name, address and telephone of
Material: [ Galv. Steel, [] Stainless Steel. [ Aluminum Belt Qty: Belt Size: installing/servicing contractor?
Emergency Ventilation Fan Data: Quantity: b. Approximate quantity of
Manufacturer: Model: Serial Number(s): ]’im;nom'i: dentity and ©
_ . —_— c. Lubricant identity and amount?
]D.-'Ta:g Number(s): . Aur Flow (cfim): : Year Mfg.: : d. Field test pressure?
Material: [] Galv. Steel, [] Stainless Steel. [] Alumunum  Belt Qty: Belt Size: 1) Aisles in machinery room clearly Yes [] No[] WA []
marked and clear of obstructions?
o) There is more than one exit fromthe | Yes[] No[] N/A[]
machinery room?
p) At least one exit is designated as a Yes[| No[] NA [
principal machmery room door and
has required placarding per ILAR 2?
Additional principal machinery
room doors and auxiliary machinery
room doors have required
placarding per ITAR 2?




Intermational Inctruts of

et Retgeraon Ammonia Refrigeration Safety Inspection Checklist

iiar ID Number:

AIR-COOLING EVAPORATORS

Ao
Comact ) ) i ) i Telephone
NSspeacion £

Application Type of Refrigerant Feed

st Freszer

Liguid Recirculation Dry Expanzion (DX]

Air Cooling Evaporator Nameplate Data

Marmufacturer, b

Name, Mooel, Sarial No

Fan Motor Nameplate Data

e

amufacturer, Mame, Moded, Sarial No., Ye

IIAR Bulletin No. 109

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM

Ammonia Refrigeration Safety Inspection Checklist

AIR-COOLING EVAPORATOR
Location: IDNTag No.:

[FECTITy LT

Add:e;,::

Contact: Phone:

Inspector: Date-

Blast Freezer Ligmd Recirculation (Top Feed)

Storage Freezer Liquid Recirculation (Bottom Feed)... []

Storage Cooler. Flooded (Surge Dmm)
Dhrect Expansion (D
Ammonia Absorphon System.
Other (Describe)

Equipment Data and Limits:

Manufacturer: Senal Number:

Year Mamufacturad: Design Preszure (paig):

Room Awr Temp (°F): Suction (psiz ~F):

Total Internal Vel: Cu. Fi. Normal Ammema Inventory (Tks.}:

Tube and Fin Material: [ ] Galv. Steel. [] All Stainless Steel, [ Aluminum, [] Stainless tube/Alminum Fin
Defrost Type: [ Aur, [ Water, [ Hot Gas, [ Other:

Fan Motor Data:
Mamufacturar: hp: pm: FLA:

Frequency (Hz): Voltage: : Service Factor:

Frame Size: Belt Qtv- : Motor (ty:

IIAR Standard 6

Comamizht ©12019 Tntemational Institute of Ammonia Refiseration A srad

Rizhiz Re-




Intermational Inctruts of
Ammionia Refrigeration

iiar DNumber:

Ammonia Refrigeration Safety Inspection Checklist

Ammonia Refrigeration Safety Inspection Checklist

Comact ) ) i ) i Telephone

nspector _ i} ) i} ) Date

Air Cooling Evaperaters

Application Type of Refrigerant Feed

st Freszer

Air Cooling Evaporator Nameplate Data

Marmufacturer, Name, Mooel, Sarial No

Fan Motor Nameplate Data

e

amufacturer, Mame, Moded, Sarial No., Ye

IIAR Bulletin No. 109

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM

Dry Expansion (DX}

ocation:

[R-COOLI

D . [ . [
IDNTag No.:

Add:e;,::

Contact:

Phone:

Inspector:

Date:

Application: Type of Refrigerant Feed:

Blast Freezer
Storage Freezer

Storage Cooler

Process Room ..

Orther (Desenbe) oo

O
O
O
O
O
O

Equipment Data and Limits:

Manufacturer:

Liquid Recirculation (Top Feed) ... []
Liquid Recirculation (Bottom Feed)... []

Flooded (Surge Dmm)

Dhrect Expansion

Ammonia Absorphon System. ..
Other (Describe)

Senal Number:

Year Mamufacturad:

Room Awr Temp (°F):

Total Internal Val:

Tube and Fin Material: [ | Galv. Steel,

Defrost Type: [ Aur,

Fan Motor Data:

Manufacturer:

Design Preszurs (p

Suction (psiz ~F):

Cu. Fi. Mormal Ammenia Inventory (Ths.):

[] All Stainless Steel,
[ Water,

hp:

[ Hot Gas,

[ Aluminum, [ Stainless tube/Aluminum Fin
[ Other:

FLA:

Frequency (Hz):

Voltage:

Service Factor:

Frame Size:

Belt Qtv-

Motor (ty:

IIAR Standard 6




Intermational Inctruts of

et Retgeraon Ammonia Refrigeration Safety Inspection Checklist

iiar ID Number:

Ammonia Refrigeration Safety Inspection Checklist
AIR-COOLING EVAPORATORS - .

ATR-COOLING EVAPORATOR

Pa er i ) i ) i ) i ) i i ) Location: IDNTag No.:
Facility Owner:

Aca Address:
_ ] Contact: Phone:
Camact: ___ } . . . Blaphone Inspector: Date-
nspector- _ i . i , Dates___ ) . ) _ . Application:

Blast Freezer Liquid Recirculation (Top Feed) ... []

i i Storage Freezer Liquid Recirculation (Bottom Feed)... []

Air Cooling Evaperaters

Storage Cooler Flooded (Surge Dmm)
Aur Coc

Dhrect Expansion

Procesz Room .. Ammonia Absorphon System. ..
Orther (Desenbe) oo Other (Describe)

Application Type of Refrigerant Feed

st Freszer

S — O — -
HEuiE RacireUEten Cry Expanzion (DX} Equipment Data and Limits:

oo Dock Manufacturer: Senal Number:
Year Mamufacturad: Design Preszurs (p
Room Awr Temp (°F): Suction (psiz ~F):
Cther (Describe) . : . : Total Internal Vel: Cu. Fi. Mormal Ammenia Inventory (Ths.):
Tube and Fin Material: [ ] Galv. Steel. [] All Stainless Steel, [ Aluminum, [] Stainless tube/Alminum Fin
Application Data Defrost Type: [ Aur, [ Water, [ Hot Gas, [ Other:

Fan Motor Data:
other ) ) ) ) ) ) ) Manufacturer: bp: pm: FLA:

Frequency (Hz): Voltage: : Service Factor:

Frame Size: Belt Qtv- : Motor (ty:

Air Cooling Evaporator Nameplate Data

Marmufacturer, b

Name, Mooel, Sarial No

Fan Motor Nameplate Data

Mamufacturer, Name, Model, Serial No., Ye:

IIAR Bulletin No. 109~ - IIAR Standard 6

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM




et Retgeraon Ammonia Refrigeration Safety Inspection Checklist

T
EE - D Number: ’ . — — ———
= Ammonia Refrigeration Safety Inspection Checklist

AIR-COOLING RATORS ATR-COOLING EVAPORATOR

Pa er i ) i ) i ) i ) i i ) Location: IDNTag No.:
Facility Owner:

Aoy

_ ] Phone:

Camact: ___ } . . . Blaphone Date-

S _ . _ . Date Application: Type of Refrigerant Feed:

-.d

Liquid Recirculation (Bottom Feed)... []

Blast Freezer Ligmd Recirculation (Top Feed)

Storage Fro
Air Coocling Evaperators rage .1H7-El iquid |
Storage Cooler Flooded (Surge Dmm)

O
O
O
O Dhirect Expansion
O
O

Procesz Room .. Ammonia Absorphon System. ..

Orther (Desenbe) oo Other (Describe)

Application Type of Refrigerant Feed \

st Freszer

Liguid Recirculation Dry Expanzion (DX} Equipment Data and Limits:

Manufacturer: Senal Number:

Year Mamufacturad: Design Preszurs (p

Room Awr Temp (°F): Suction (psiz ~F):

Crher {Describe) : : § : Total Internal Vel: Cu. Fi. Mormal Ammenia Inventory (Ths.):

Tube and Fin Material: [ ] Galv. Steel. [] All Stainless Steel, [ Aluminum, [] Stainless tube/Alminum Fin
Application Data Defrost Type: [ Aur, [ Water, [ Hot Gas, [ Other:

Fan Motor Data:
other ) ) ) ) ) ) ) Manufacturer: bp: pm: FLA:

Frequency (Hz): Voltage: : Service Factor:

Frame Size: Belt Qtv- : Motor (ty:

Air Cooling Evaporator Nameplate Data

Marmufacturer, Name, Mooel, Sarial No

Fan Motor Nameplate Data

e

amufacturer, Mame, Moded, Sarial No., Ye

IIAR Bulletin No. 109~ - IIAR Standard 6

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM




Intermational Inctruts of

et Retgeraon Ammonia Refrigeration Safety Inspection Checklist

iiar ID Number:

Ammonia Refrigeration Safety Inspection Checklist
AIR-COOLING RATORS ATR-COOLING EVAPORATOR

Location: IDNTag No.:
Facility Owner:

_ i ¢ = Phone:
Camact: ___ } . . . Blaphone . . ; } . Date-

S _ . _ . Date _ . _ _ .  Application: Type of Refrigerant Feed:

Blast Freezer

Ligmd Recirculation (Top Feed)

-.d

i i Storage Freezer Liquid Recirculation (Bottom Feed)... []
Air Cooling Evaperaters T
Flooded (Surge Dmm)

O
O
O
O Dhirect Expansion
O
O

Aur Coc
ar Procesz Room .. Ammonia Absorphon System. ..
Aur Cooling |dentmcation Mark/MNo. ; - - - - . . . . . . -
i Orther (Desenbe) oo Other (Describe)
Application Type of Refrigerant Feed
st Freerer Liguid Recirculation Dry Expanzion (DX] ’Iqulpment Data and Limits:

oo Dock (Surge Drum) Manufacturer: Senal Number:
- . Year Mamufacturad: Deesign Pressure (p
Jther (Describe)
Room Awr Temp (°F): Suction (psiz ~F):
ar (Describe) Total Internal Vel: Cu. Fi. Normal Ammema Inventory (Tks.}:
Tube and Fin Material: [ ] Galv. Steel. [] All Stainless Steel, [ Aluminum, [] Stainless tube/Alminum Fin
ﬁlicalion Data \ Defrost Type: [ Aur, [ Water, [ Hot Gas, [ Other: }
Jbe and Fin Materia carbon stea stain : aluminum Fan Motor Data:
erost Type — — ) ) ) ) ) ) ) Manufacturer: hp: pm: FLA:
Frequency (Hz): Voltage: Service Factor:
e {°F £l Frame Size: Belt Qtv- : Motor (ty:
otal Internal Vol. fcusic ff)
Mormal Ammania Inventory (1o ublc

Air Cooling Evaporator Nameplate Data

Marmufacturer, Name, Mooel, Sarial No

ssure (psig) . - - /

IIAR Bulletin No. 109~ - IIAR Standard 6

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM




Intermational Inctruts of

et Retgeraon Ammonia Refrigeration Safety Inspection Checklist

iiar ID Number:

Ammonia Refrigeration Safety Inspection Checklist
AIR-COOLING EVAPORATORS - .

ATR-COOLING EVAPORATOR

Pa er i ) i ) i ) i ) i i ) Location: IDNTag No.:
Facility Owner:

Ao

_ ] Phone:

Comact: __ ; . ) . Blephone Date-

S _ . _ . Date _ . _ _ . Application: Type of Refrigerant Feed:

Blast Freezer O Liquid Recirculation (Top Feed) ... []
i i Storage Freezer | Liquid Recirculation (Bottom Feed)... []
Air Cooling Evaperaters ) T
Storage Cooler O Flooded (Surge Dmm)
Ar Coc 3 -.d Dhrect Expansion
Procesz Room .. L. Ammonia Absorphon System. ..
Air Cooiing ldentmcation MarkMNo. . .
Orther (Desenbe) oo O Other (Describe)
Application Type of Refrigerant Feed
st Freerer Liguid Recirculation Dry Expanzion (DX]

Equipment Data and Limits:

Manufacturer: Senal Number:

Year Mamufacturad: Design Preszurs (p
Room Awr Temp (°F): Suction (psiz ~F):
Cther (Describe) . : . : Total Internal Vel: Cu. Fi. Mormal Ammenia Inventory (Ths.):
Tube and Fin Material: [ ] Galv. Steel. [] All Stainless Steel, [ Aluminum, [] Stainless tube/Alminum Fin
Application Data Defrost Type: [ Aur, [ Water, [ Hot Gas, [ Other:

Fan Motor Data:
other ) ) ) ) ) ) ) Manufacturer: bp: pm: FLA:

Frequency (Hz): Voltage: : Service Factor:

Frame Size: Belt Qtv- : Motor (ty:

Air Cooling Evaporator Nameplate Data

Marmufacturer, Name, Mooel, Sarial No

Fan Motor Nameplate Data

e

amufacturer, Mame, Moded, Sarial No., Ye

IIAR Bulletin No. 109~ - IIAR Standard 6

MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION SYSTEM




0 Numier

ARCOOUNG EPORRTORS

Ammonia Refrigeration Safetv Inspection Checklist

Recommended Safety Target ) .
RequirementiRecommendation Action/Comments Status Date ATR-COOLING EVAPORATOR
Location: IDTaz Mo.:
Safety Recommended Action, Target
Inspection Items Conforms Status or Comments Date

2} Equpment labelsd and nameplate
legible per ANSITIAR 27

Yes: [ We [ NA

b} Swtable for ammeonia?

Yes [] Mo [ n/a [

e} Operzting within limats?

Yes [ Mo [ NA[]

d} Fasteners tight, adequately
anchored. and supported?

Yes: [ We [ NA

2} Safe access for Inspection, Testing
and Maintenance (ITA)7

Yes: [ We [ NA

f) Free of excessive 1ce bmldup?

Ye: [ e [ a0

g) Free of abnormal sounds/xibration?

Yes [ Mo [ NA[]

L} Free of ammoma leaks?

Yes [ Mo [ NA[]

1} All piping has markers per
ANSITIAR 27

Yes [ Mo [J MaA ]

1} Are vahres in good condition?

Yes [ Mo [ NA[]

k) Are critical manuzl and control
vahves tagged exercized, and stems
lubricated?

Yes: [ We [ NA

1} Sufficient pressure temperaturs
zanges and'or transducers ars
present and funchoning adequately?

Yes [ Me [ NaA [

m) Belis, cheaves, coupling, ete_ | in
zood working order and adequatsly
suarded?

Yes [ Mo [J MaA ]

n) Free of pittmg and swface damage
and coils free of diri?

a3 IfNo._note damage level:

Yes [ No [ mia
Slight [] Extensive []

o) Free of any other conditions that
negatrvely affect zafe operanion?

Ye: [ Mo O ma 4

If Mo, describe:

IIAR Bulletin No. 109 IIAR Standard 6
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D Number:

ARCOOUNG EPORRTORS

Recommended Safety Target
RequirementiRecommendation Conforms Action/Comments Status Date
a) Mameplate legible & complete? Yes Mo
bie for ammor Yer Mo
] Operation within 5 e Mo

IIAR Bulletin No. 109

IIAR BULLETIN 108 — 10/87

Ammonia Refrigeration Safetv Inspection Checklist

AIR-COOLING EVAPORATOR

Location:

IDTaz Mo.:

Inspection Items

Conforms

Safety
Status

Recommended Action,
or Comments

Target
Date

2} Equpment labelsd and nameplate
legible per ANSITIAR 27

Yes: [ We [ NA

b} Swtable for ammeonia?

Yes [] Mo [ n/a [

e} Operzting within limats?

Yes [ Mo [ NA[]

d} Fasteners tight, adequately
anchored. and supported?

Yes: [ We [ NA

2} Safe access for Inspection, Testing
and Maintenance (ITA)7

Yes: [ We [ NA

f) Free of excessive 1ce bmldup?

Ye: [ e [ a0

g) Free of abnormal sounds/xibration?

Yes [ Mo [ NA[]

L} Free of ammoma leaks?

Yes [ Mo [ NA[]

1} All piping has markers per
ANSITIAR 27

Yes [ Mo [J MaA ]

1} Are vahres in good condition?

Yes [ Mo [ NA[]

k) Are critical manuzl and control
vahves tagged exercized, and stems
lubricated?

Yes: [ We [ NA

1} Sufficient pressure temperaturs
zanges and'or transducers ars
present and funchoning adequately?

Yes [ Me [ NaA [

m) Belis, cheaves, coupling, ete_ | in
zood working order and adequatsly
suarded?

Yes [ Mo [J MaA ]

n) Free of pittmg and swface damage
and coils free of diri?

a3 IfNo._note damage level:

Yes [ No [ mia
Slight [] Extensive []

o) Free of any other conditions that
negatrvely affect zafe operanion?

Ye: [ Mo O ma 4

If Mo, describe:

IIAR Standard 6




and Maintenanece (ITM

All piping has markers per
AMNSITIAR 27

Sufficient pressure temperature
zauges and or transducers are
ot and functoning adequatelv?”

zo0d workng order and adequately



lIAR 6

PSM Mechanical
Integrity
Requirements




The owner or owner’s designated representative shall ensure an inspection,
testing, and maintenance program is developed to reduce the probability of an
ammonia release.

The employer shall establish and implement written procedures to maintain the
ongoing integrity of process equibment and appurtenances.




Date of the inspection or test Date of Inspection

Name of the individual or individuals who performed the inspection or test Name of person who performed
inspection or test

Serial number or other identifier of the equipment on which the inspection or test was Serial number or other identifier
performed

Description of the inspection or test performed
Recommended corrective action(s) for each deficiency identified
Description of corrective action(s) for each deficiency identified

Identification of each designated responsible person assigned and authorized to remedy each
deficiency identified

Results based on the conditions at commencement of the inspection or test, including
instrumentation readings

Expected activation set points (+/-) including a functional description of the control logic

Results based on the conditions after completion of the inspection or test, including
instrumentation readings

Expected completion date(s)

Actual completion date(s)






Period
Daily
Weekly
Monthly

Quarterly

Semiannual

Annual

Biennial (Two Years)

Three Years

Five Years

Ten Years

Calendar Basis

Occurring once per 24 hours.
Occurring once per calendar week.
Occurring once per calendar month.

Occurring four times per year. The minimum period between ITM tasks
is 2 months.The maximum is 4 months.

Occurring twice per |12 consecutive months.The minimum period
between ITM tasks is 4 months.The maximum is 8 months.

Occurring once per year.The minimum period between ITM tasks is 9
months.The maximum is |5 months.

Occurring once every other year. The minimum period between ITM
tasks is 21 months.The maximum is 27 months.

Occurring once every 36 months.The minimum period between ITM
tasks is 30 months.The maximum is 42 months.

Occurring once every 60 months.The minimum period between ITM
tasks is 54 months.The maximum is 66 months.

Occurring once every 120 months.The minimum period between ITM
tasks is 108 months.The maximum is 132 months.

Runtime Basis (hours)



Period Calendar Basis Runtime Basis (hours)
Daily Occurring once per 24 hours.

Weekly Occurring once per calendar week.

Monthly Occurring once per calendar month.

Quarterly Occurring four times per year.The minimum period between ITM tasks
is 2 months. The maximum is 4 months.

Semiannual Occurring twice per |12 consecutive months.The minimum period
between ITM tasks is 4 months.The maximum is 8 months.

Occurring once per year.The minimum period between ITM tasks is 9
months.The maximum is |5 months.

Biennial (Two Years) Occurring once every other year. The minimum period between ITM
tasks is 21 months.The maximum is 27 months.

Three Years Occurring once every 36 months.The minimum period between ITM
tasks is 30 months.The maximum is 42 months.

Five Years Occurring once every 60 months.The minimum period between ITM
tasks is 54 months.The maximum is 66 months.

Ten Years Occurring once every 120 months.The minimum period between ITM
tasks is 108 months.The maximum is 132 months.




Period
Daily
Weekly
Monthly

Quarterly

Semiannual

Annual

Biennial (Two Years)

Three Years

Five Years

Calendar Basis

Occurring once per 24 hours.
Occurring once per calendar week.
Occurring once per calendar month.

Occurring four times per year. The minimum period between ITM tasks
is 2 months.The maximum is 4 months.

Occurring twice per |12 consecutive months.The minimum period
between ITM tasks is 4 months.The maximum is 8 months.

Occurring once per year.The minimum period between ITM tasks is 9
months.The maximum is |5 months.

Occurring once every other year. The minimum period between ITM
tasks is 21 months.The maximum is 27 months.

Occurring once every 36 months.The minimum period between ITM
tasks is 30 months.The maximum is 42 months.

Occurring once every 60 months.The minimum period between ITM
tasks is 54 months.The maximum is 66 months.

Ten Years

Occurring once every 120 months.The minimum period between ITM
tasks is 108 months.The maximum is 132 months.

Runtime Basis (hours)



R G
" I

Frequencies

o D — Daily o |0 -Ten Years
o W —Weekly o WA -Where
> M = Monthly Applicable

o NA - Not Applicable
o NR - Not Required

o Q — Quarterly

o S — Semiannual
o A —Annual

o B - Biennial,

o 3 -Three Years

o 5 - Five Years




R G
" I

Frequencies

o D — Daily

o W —Weekly

o M — Monthly

o Q — Quarterly
°o| S — Semiannual
o A —Annual

o B - Biennial,

e}

O

3 - Three Years

5 - Five Years

o |10 -Ten Years

o WA -Where
Applicable

o NA - Not Applicable
o NR - Not Required




Inspection

a) Runtime hours

b) Suction pressure

c) Discharge pressure

d) Oil pressure

e) Oil temperature

f) Discharge temperature

g) Verify oil levels are adequate

h) Qil filter differential pressure

i) Oil leaks

j) Lubricator oil level and drip rate
k) Jacket cooling oil level

l) Determine shaft seal leak rate

m) Indicator of Compressor Capacity
n) Motor amperage (current)

o) Recorded Alarms and Shutdowns

p) Free from abnormal sounds and
excessive vibration

Screw
WA-D

D

O U U U U U O

NA

WA-W  WA-W

O U O

Recip
WA-D
D
D
D
WA-D

WA-D

WA-D

NA

NA

WA-D
WA-D

WA-D

Rotary Vane
WA-D
D

O U U U O

NA

WA-W

WA-D

WA-D

WA-D
D

Inspection Screw
q) Drive guard in place D

r) Foundation solid, in place, and free A
from evidence of deterioration

s) Visually inspect mounting bolts are in A
place

t) Visually inspect metal surfaces for A
pitting or surface damage

u) Visually inspect coupling for wear

v) Visually inspect starter connections

and associated timers and relays

w) Operation of oil heaters A
x) Operation of unloader

y) Visually inspect alignment of A
compressor-motor drive shaft

Testing Screw
Test safety shutdowns:

a) Low suction pressure cutout A

b) High discharge pressure cutout
(HPCO)

~ See Section 6.1.1

Frequency
Recip  RotaryVane
D D
A A
A A
A A
WA-A WA-A
A A
A A
A A
Recip RotaryVane
A A



ITM Task Description
Inspection

a) Runtime hours

b) Suction pressure

c) Discharge pressure

d) Oil pressure

e) Oil temperature

f) Discharge temperature

g) Verify oil levels are adequate

h) Qil filter differential pressure

i) Oil leaks

j) Lubricator oil level and drip rate
k) Jacket cooling oil level

l) Determine shaft seal leak rate
m) Indicator of Compressor Capacity

n) Motor amperage (current)

o) Recorded Alarms and Shutdowns

p) Free from abnormal sounds and
excessive vibration

Screw

WA-D

O U U U U U O

Frequency
Recip RotaryVane
WA-D WA-D
D D
D D
D D
WA-D D
WA-D D
D D
WA-D NA
D D
NA D
NA D
WA-W WA-W
WA-D WA-D
WA-D WA-D
WA-D WA-D
D D

ITM Task
Inspection
q) Drive guard in place

r) Foundation solid, in place, and free
from evidence of deterioration

s) Visually inspect mounting bolts are in
place

t) Visually inspect metal surfaces for
pitting or surface damage

u) Visually inspect coupling for wear

v) Visually inspect starter connections
and associated timers and relays

w) Operation of oil heaters

x) Operation of unloader

y) Visually inspect alignment of
compressor-motor drive shaft

Testing
Test safety shutdowns:
a) Low suction pressure cutout

b) High discharge pressure cutout
(HPCO)
See Section 6.1.1

Frequency

Recip
D
A

A

Recip

Rotary Vane
D
A

A

Rotary Vane



ITM Task Description
Inspection

a) Runtime hours

b) Suction pressure

c) Discharge pressure

d) Oil pressure

e) Oil temperature

f) Discharge temperature

g) Verify oil levels are adequate

h) Qil filter differential pressure

i) Oil leaks

j) Lubricator oil level and drip rate
k) Jacket cooling oil level

l) Determine shaft seal leak rate

m) Indicator of Compressor Capacity
n) Motor amperage (current)

o) Recorded Alarms and Shutdowns

p) Free from abnormal sounds and
excessive vibration

Frequency

Rotary Vane
WA-D
D

ITM Task
Inspection
q) Drive guard in place

r) Foundation solid, in place, and free
from evidence of deterioration

s) Visually inspect mounting bolts are in

place

t) Visually inspect metal surfaces for
pitting or surface damage

u) Visually inspect coupling for wear

v) Visually inspect starter connections
and associated timers and relays

w) Operation of oil heaters
x) Operation of unloader

y) Visually inspect alignment of
compressor-motor drive shaft

Testing
Test safety shutdowns:
a) Low suction pressure cutout

b) High discharge pressure cutout
(HPCO)
See Section 6.1.1

Frequency

Recip  RotaryVane
D
A

A A

Recip RotaryVane




Inspection

a) Runtime hours

b) Suction pressure

c) Discharge pressure

d) Oil pressure

e) Oil temperature

f) Discharge temperature

g) Verify oil levels are adequate

h) Qil filter differential pressure

i) Oil leaks

j) Lubricator oil level and drip rate
k) Jacket cooling oil level

l) Determine shaft seal leak rate

m) Indicator of Compressor Capacity
n) Motor amperage (current)

o) Recorded Alarms and Shutdowns

p) Free from abnormal sounds and
excessive vibration

Screw
WA-D

D

O U U U U U O

NA

WA-W  WA-W

O U O

Recip
WA-D
D
D
D
WA-D
WA-D

WA-D

NA

NA

WA-D
WA-D
WA-D

Rotary Vane
WA-D

D

O U U U O

NA

WA-W
WA-D
WA-D

WA-D

Inspection Screw
q) Drive guard in place D

r) Foundation solid, in place, and free A
from evidence of deterioration

s) Visually inspect mounting bolts are in A
place

t) Visually inspect metal surfaces for A
pitting or surface damage

u) Visually inspect coupling for wear

v) Visually inspect starter connections

and associated timers and relays

w) Operation of oil heaters A
x) Operation of unloader

y) Visually inspect alignment of A
compressor-motor drive shaft

Testing Screw
Test safety shutdowns:

a) Low suction pressure cutout A

Frequency
Recip  RotaryVane
D D
A A
A A
A A
WA-A WA-A
A A
A A
A A
Recip RotaryVane
A A

b) High discharge pressure cutout
(HPCO)
See Section 6.1.1




DAILY
INSPECTIONS

Record compressor
runtime (hours)

S DISCHARGE = °
SUCTION PRESS.

PRESS.

REFRIG COMP#2

Y 4 o | AUTO m AW
] ¥ ” START REQET 3 == = - ; L, B -y



‘fCOMPRESSOM
SCCP-1

Johnson ﬂ//)j,

Quantum H D
Controls

MNormal  NewEvent-See The EventLog. _‘
[ riome | A o

Control : Suction Pressure 10.20.30.21
10/17/2016 08:27:41

Setpoint : 5.0 PSIG - Actual : 5.3 PSIG
D Al LY Package Operaing Vaues L ——
Pressure Temperature Superhea Capacity Control Setpoint

Suction

INSPECTIONS

Filter Differentia

Motor Amps

Moto EIAREEE 0 010106 Motor .Run Hours

Motor Kilowatts Est

System Operating Values m

Record compressor
suction pressure

_*_
. OPEN ALL REM Tl
WARNING - DISCONNECTS
BEFORE SERVICING

Frick

gY JOHNSON CONTROLS




DAILY INSPECTIONS

Record compressor discharge pressure




pespiiiaiy

i SR -
i E . i i
.............

[)/\lL\( E%ii%i?ﬁf D%¥f+
INSPECTIONS 11 Fitter Intet

il Serarator TE
Inlet 011 Teme
Discharde Teme

Suction Teme e T

Record compressor oil

pressure COMPRESSOR CONTROL

PWR >

FAIL
RESET -

>
AUTO

SHUT-
DOWNS




(c-8)

= m .

«

5 e
» #

P T cose ¥
N A e S B % i
CONTROL POWER

DISCONNECT

COMPRESSOR MOTOR SUCTION PRESSURE
CURRENT LIMITER CONTROL ¥

DAILY
INSPECTIONS

CON
WER ON.
SAFETIES RESET

Record compressor oil
temperature

Manual
Load




DAILY
INSPECTIONS

Record compressor
discharge temperature




B = B 4

'Normal  NewEvent-See The EventLog

" Control : Suction Pressure 10.20.30.21
10/17/2016 08:27:41

Setpoint : 5.0 PSIG - Actual : 5.3 PSIG

Setpoint

Contacts

Package Operating Values

Pressure Temperalure Superheal

Capacity Control

Suction 53

Discharge 128.3 PSIG 85.3 °F 9.4 °F
oil 145 SIG 30.4 °F Actual 5.3 PSIG
Separalor

Filter Differential

Compressor
Motlor Amps MPS Molor Recycle Delay
Motor % FLA Molor Run Hours Capacity Slide

Motor Kilowatls Esl. 438 kV
Volume Slide

Compressor L‘.'||).1L'.|rv Volume

System Operating Values

DAILY INSPECTIONS

Record compressor oil filter differential pressure




(c-8)

150 H.P.

CONTROL POWER
DISCONNECT

COMPRESSOR MOTOR SUCTION PRESSURE
CURRENT LIMITER CONTROL ¥

DAILY
INSPECTIONS

CON
WER ON.
SAFETIES RESET

Record compressor motor
amperage

Manual
Load




[)/\lL\( E%ii%i?ﬁf D%¥f+
INSPECTIONS 11 Filter Intet

il Serarator TE
Inlet 011 Teme
Discharde Teme

Suction Tem®

Record compressor alarms
and shutdowns

-

SHUT- e 4
DOWNS RESET




il levels are

adequate

Verify o

DAILY
INSPECTIONS




DAILY INSPECTIONS

Check for oil leaks




DAILY INSPECTIONS

Check lubricator oil level and drip rate
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DAILY
INSPECTIONS

Check compressor for
unusual vibrat




WEEKLY
INSPECTIONS

Check shaft seal drip rate




ANNUAL
INSPECTIONS

Check that foundation is
solid




ANNUAL
INSPECTIONS

Check mounting bolts for
tightness




ANNUAL INSPECTIONS

Visually inspect metal surfaces for pitting or surface damage
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ANNUAL
INSPECTIONS

Visually inspect starter
connections and
associated timers and
relays




ANNUAL INSPECTIONS

Inspect operation of oil heaters




MONTHLY
INSPECTIONS

Inspect operation of

unloader
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ANNUAL TESTS
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Test low suction pressure
cutout
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ANNUAL TESTS

Test high discharge pressure cutout




ANNUAL TESTS

Test high discharge temperature cutout
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ANNUAL TESTS
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Test low oil pressure
cutout
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MAINTENANCE

Add oil (as needed)




MAINTENANCE

Change oil filter (as
indicated by AP, runtime
hours, oil analysis)




MAINTENANCE

Clean external oil pump
(5-Years)




“ POLARIS
" Laboratories

Lubricant Analysis Report

Morth America:

+1-B77-B08-3750

Creerall report severty based on comments.

Account Information Component Information Sample Information
Account Number: 401110-8241-0645 Component ID: SB-4 Tracking Mumnber: 18178Y05677
Company Name: FOSTER FARMS Secondary D Lab Murmber: 1-115134
(PORTERVILLE, CA) C - AMMONIA SCREW ion: i i
omponent Type: 7 Lab Location: Indianapolis
Contact: COMPRESSOR .
Data Analyst: ]a5
Address: Manufacturer: FES
) Sampled: 02-Oct-2018
Model: Information Requested Received- 09-0ct-2018
Ph Numiber: Application: PLANT/INDUSTRIAL )
one Humber- pRilcation Completed: 10-Oct-2018
Sump Capacity:
Filter Information Miscellaneous Information Product Information
Filter Type: Information Requested Miscellaneous: MOME Product Manufacturer: Information Requested
Micron Rating: O Product Mame: Information Requested
Wiscosity Grade: Information Reguested
Comments |Flagged data does not indicate an immediate need for maintenance action. Continue to observe the trend and monitor
equipment and fluid conditicns. Tin is at a MINOR LEVEL:
Contaminant
Wear Metals (ppm! Metals (ppmi) Multi-Source Metals (ppm) Additive Metals (ppm)
E
5 g g 1
# E E 5 E E = = | o S =
= - = 2 2| E c £
JE E T (= @ = . = < E E E 3 E = E = E = E E-
E c = % § c | B e | = E 2 = -E = 3 %’“ = 5 E E g = = o by
w | ElG |z |8 |8 |E|8|B|2|F|lal|l&|El=|l2|=|2|2a|=|8|2&2|&8|a
1 k] o a a a a a a L] 1 [+] [+] L] L] 2 o o o L] L] o 1 1
Samiple Information Contaminants Fluid Properties
T | ¢ - <l | 5| 5
I I 3 z =l E |& 3| & 5 - | Eol| 2lza| ® | 2
il Analysis (annua W 2| F |z|E|E|eB|E| <2 . BB |BL|oE (3R] 2|5
rY = b 3 > |65|133| 5 =t frd =z =3 |2 |z |22 & =z
(=8 .
E ] = o hut mg mq a0 1
) E E h h 3| o=l E % Vol % ol % Wal cSe | oSt |KOHfg |KOHig |sbsfom| mm
1 |02-0ce-2018 | 05-0cr-2018 11151 | No 1] Nao 0-ro 3040 | 4.5 0.0l |
Particle Count (particles/mL} Additional Testing
]
%_ IS0 Code
E|lbsedOn| =4 =6 | =10 |=>14 |21 (=38 |>=70 (=100 Test
Bl amna L L L L L L L pm | Methed




MAINTENANCE

Align external oil pump
shaft (5-years)




MAINTENANCE

Change oil (oil analysis, runtime, or annual)
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Replace shaft seal (as
needed)

MAINTENANCE




MAINTENANCE

Measure (hot)
compressor-motor drive

shaft alignment (annual)




MAINTENANCE

Lubricate compressor and external oil pump electric motor bearings (semi-
annual)
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MAINTENANCE

Remove electrical
connection box and check

motor leads and insulation
(annual)




e |

Normal  NewEvent-See The EventLog

Control : Suction Pressure 10.20.30.21
10/17/2016 08:27:41

Setpoint : 5.0 PSIG - Actual : 5.3 PSIG

Contacts

Package Operating Values Capacity Management

Setpoint

Pressure e era e S C - c
S Temperalure Superheal (,:.'IpamryLOIHmI

Suction 5 °f

Discharge 128.3 PSIG 85 .3 )9.4 °F
oil TAC Q PSIC = Actual 53 PS'G
Separalor
Filter Differential
Compressor
Motlor Amps PS Molor Recycle Delay
L’Jp.u;)rv Slide

Motor % FLA Molor Run Hours

Motor Kilowatls Esl. 438 kW
Volume Slide
13

Select Dala
Compressor Capacity Volume

System Operating Values

MAINTENANCE

Verify integrity of control power (annual)




MAINTENANCE

Verify integrity of starter connections (annual)




MAINTENANCE

Calibrate pressure and
temperature cutout
switches (annual)

FLJE
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COMPRESSOR CONTROL
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AUTO




MAINTENANCE

Inspect for rotor axial play in motor driven rotor shaft (annual)




MAINTENANCE

Inspect pistons, rings, and
plate valves (5-years)




MAINTENANCE

Inspect vanes (5-years)




MAINTENANCE

Check belt tension
(annual)




MAINTENANCE

Check pulley hub
connections (annual)
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MAINTENANCE

Check electrical wiring for
hot spots (annual)
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'Normal  NewEvent-See The EventLog
Control : Suction Pressure 10.2030.21
Setpoint : 5.0 PSIG - Actual : 5.3 PSIG 10/17/2016 08:27:41

Contacts

Package Operating Values Capacity Management

Pressure Temperature

capacity Control Setpoint
Suction

Discharge 78 3 PSIG 85.3 °F

oil 145.9 PSIG 13( F Actual 5.3 PSIG

Separalor 1 °F

Filter Differential

Compressor
Motlor Amps 597 AMPS Motor Recycle Delay

Motor % FLA 3 0 Molor Run Hours 248 HRS Capacity Slide

Motor Kilowatts Esl. i
Volume Slide

L

Compressor Capacity Volume

System oOperating Values

MAINTENANCE

Calibrate motor current transducer (annual)




e, N B Y
'Normal  NewEvent-See The EventLog

Control : Suction Pressure 10.20.30.21
10/17/2016 08:27:41

Setpoint : 5.0 PSIG - Actual : 5.3 PSIG

Contacts

Package Operating Values Capacity Management

Pressure Temperature Superheal capacity control Setpoint

Suction

Discharge 28 85.3 9.4 °F
13 Actual 5.3 PSIG

ol 145.9 PSIG 130 =
Separator 166.4°
3 Compressor

Filter Differential
Compressor ning

Molor Amps > Molor Recycle Delay
Motor % FLA Motor Run Hours Capacity Slide

Motor Kilowalfts Est. 438 /
Volume Slide
L3

Compressor Capacity Volume

System Operating Values

MAINTENANCE

Calibrate capacity/volume slide valve (annual)




lIAR 6 Record Keeping Requirements
ANSI/IIAR 6-2019 §5.3.3

Refrigeration flow drawings

Defined operating limits

Safety system functional description

Relief valve list with PRV manufacturer, PRV model
number and set pressure, and where applicable, the
three-way valve manufacturer and model number;

Ventilation system functional description
Installation, operation, and maintenance manuals;
Manufacturer data reports for all pressure vessels;

Equipment list

PSI Documentation Requirements
Title 8 CCR §5189(d)

Block flow diagram
P&ID

Safe upper and lower limits for process variables such as
temperatures, pressures, flows, levels and/or compositions
Safety systems (such as interlocks, detection and suppression

systems, etc.)

Relief system design and design basis

Ventilation system design
Materials of construction
Materials of construction

P&IDs

Record Keeping Requirements [§5.3]
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Design Pressure

The ammonia refrigeration system is divided into high and low sides. All components on the high-side of
the system have a design pressure of 250, 300, or 400 psig. All components on the low-side of the
system have a design pressure of 150 or 300 psig.

Consequence of Exceeding Design Pressure
Compressors will shut down on high pressure cutout

Emergency Pressure Control System (EPCS) will activate
Pressure relief valves may lift

Vessel may rupture if all safeties previously listed fail

I_l M |TS Normal Discharge Pressure

The normal discharge pressure ranges from 120 psig - 200 psig based on ambient conditions and
refrigeration system load patterns.

Consequence of Exceeding Normal Discharge Pressure

e Compressors will shut down on high pressure cutout
e Emergency Pressure Control System (EPCS) will activate
o Pressure relief valves may lift

Consequence of Deviating Below Normal Discharge Pressure

o Difficulty supplying liquid to evaporators and liquid injection cooled compressors




FORM U-1A MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS
(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only
As Required by the Pruvisin of the ASME ilerand Pressure Vessel Code Rules, Section ‘.‘III,I

2

Manufactured and certified by
{Mame and address of manufacturer
Manufactured for Califomia Controlled Atmosphere, 33138 Road 56, Dinuba, CA 93618
{Heme erd sddrees of purchaser)
Location of installation Columbine Vineyards, 33777 Cecil Avenue, Delano, CA 93215
[MHame and adress)
O P E R ATl N G Type:  Vertical tank 1310137 - 10096-35 Rev. 1 T
[Horz, o Vert, bank) [Mig's serial Mo ) {CR] {Dvmwing Mo ) {hatl B4
L | M |'|'S The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESS
construction, and workmanship conform to ASME Rules, Section VI, Division 1 2010
Year
to 11 —
Arkieerdn D} Gode Casa Nos, 5
Shell SA-240-304 0.250" 0 30'0D .
Mai [ Spec. Mo, Geade) Mom. Thie {in ) Cown. Adorw () D, |0 (1 &)
Seams: Wid., Obl. Butt None 70% — - Wid., Sngl. Butt, N
Type 2
Lorg [Weded, 6L Smgl, Lep, But)  RT (spatorrull N o) HT Tep. 1) Teee {11} mﬁ Sngl, Lap, Bus) R
Heads: (a) Material SA-240-304 (b) Material
Spec. Mo, Grade } (Spec. K
Location (Top, Minimum Corrosion | Crown Knuckle Elliptical Conical Hemispherical
Bottom, Ends) Thickness Allowance Fadius Radius Ratio Apex Angle Radius Dig
(a) Top, Bottom 0.1875" 0 - - 2:1 — - L
(b) _
(I remaovAan:e OOiTs =l = Il: QHerl Id t'r_ll_L' li -
[MafL Spec. Mo., Grads, Szs, Ha |
MAWP 150 0 psi. at max temp. 200 L

{inlernaf} {mdernal) (inbermal) l

FreT




SAFETY SYSTEMS

1. Ammonia Detection System

There are three ammaonia sensors installed at

Detector Location Manufacturer Model Serial Number

South Machinery Room Wall HEC4-N250 512647D
West Machinery Room Wall HVSC4-N10K | 1502400
Relief Vent Pipe HVSC4-N10K | R29232C

The detection system is interlocked with the refrigeration system controls as follows:

¢ Ammonia concentration monitors are installed inside and outside the machinery room to display
the current concentration inside the room;
If the ammonia concentration exceeds 25 ppm, a 38 lumen LED amber strobe and 97 dB audible
alarm will be initiated inside and outside the room. In addition, the PLC will notify facility
personnel;
If the ammonia concentration exceeds 150 ppm, emergency ventilation will be activated and
additional horn/strobe alarms outside the machinery room will be activated;
If the ammonia concentration exceeds 1,000 ppm, the refrigeration machinery inside the
machinery room will be de-energized and the fire departement will be notified through the facility
alarm system.

Ty ||M: i -"I i ;H* TR T
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2. Emergency Control Box

The Emergency Control Box was installed in accordance with Fire Code at the time of construction. The
control box contains three (3) valves.

e Valve #1: High Side Discharge Valve
e \Valve #2: Low Side Discharge Valve
e Valve #3: High to Low Pressure Control Valve

Opening Valve #1 will evacuate the process through the high pressure side of the system. Opening Valve
#2 will evacuate the process through the low pressure side of the system. Opening Valve #3 will equalize
the high and low pressure portions of the system.

SA F ETY SYSTEMS The Emergency Control Box is seldom used in a refrigeration system, but has been installed for rare

emergency situations.

DANGERD
ENHYF BT
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o g 5 g | 3
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w W = = -1 3
g3 & 3 |3 2| 2| s | E| %
=] L = = ] =
s o Oil Seperator | = ' o 4 g $a 1 1 %y 2
E g Size 28 - TE 'E < § § 'E 5
= w 2 = = )
S & Dia |Length| 8 F | & @ 2 | Pressure Relief Valve Fs| & = g i
Compressor Name X in ft | ib/min | psig | ib/min Selected Relief Size | Ibvmin | 5D | in/min -
ompressor Il Separator ] L i1 enry 127 x L] Feb-18
Compressor 2 Oil Separator 2 20 69167 58 300 145 Henry 5601 12" x 1" 68.5 D 1 B85 | Feb18
Comprassor 3 Oil Separator 3 20 9 5 250 175 Shank 812 12" x 1" 291 D 1 291 | Feb-18

RELIEF VALVE LIST




VENTILATION
SYSTEM

VENTILATION SYSTEM DESIGN

The purpose of a machinery room mechanical ventilation system is to effectively remove potent
contaminated air from the machinery room space and expel that air to a safe outdoor loca
Additionally, the machinery room ventilation assists in maintaining the room temperature below 104°F.

The mechanical ventilation system was retrofitted in The ventilz
system consists of the following components:

Emergency Ventilation Fan
Manufacturer: Airfoil Impellers
Model: TA3007503BD
S/N: S017116
Airflow: 16,916 CFM @ 1.0" SP
Motor: 7-72 HP, Explosion Proof

Fan Location: Mounted to the ground, outside the south machinery room wall. The fan discha
vertically through a circular duct and damper which terminates above the roof.




EVAPORATIVE CONDENSERS

=0z LOW SIDE VALVES
I Ips Series 7018
REFRIGERATION ® BULLETIN 701S=-11E=01
VALVES » VESSELS » SYSTEMS » CONTROLS !.’Iﬂ..ﬂll’ Data

PILOT OPERATED

FIXED OR ADJUSTABLE LEVEL
Size: 1/27- 4"
For Ammonia (R=717) and Halocarbon Refrigerants

* Pressure Rating: 300PSI (-20°F = +240°F)

* ASTM A536 Gr. 65-45-12 Ductile Iron
Body and Bonnet

* Modulating Level through Metering Pilot

* Normally Closed

¢ Manual Lifting Stem

® Strainer Available

« Teflon Seat Disks are Replaceable

The Phill 5 7015 Low e valves are pil
aperated 3 which meter the flc

liquid refrigerant

S Valve with 101 Valve and Chamber
Operated Level Control [Adjustable Level)
B 7015 Valve with 301 E Valve and Chamber
d and may be supplied witl Pilot Operated Level Cantral (Fixed Level)
\metering plug and spring are selected
manual opening
[ the internal port,

pically

trolled by a 301E ve ) mounted ina
welded st a 0 1 where the J 0 : . drop in
rise and open slots
rise in liquid level
ses the pressure ir
e pilot line. This moves the 7015 piston and metering

as a pilot f leti p oward the Josition

In adjustable level a is, the 7015 is controlled s in the pilot line is from the top of the 7015 1o

Form 070.610-10M (NOV 2014)
INSTALLATION - OPERATION - MAINTENANCE

SERVICE MANUAL - Section 70
Replaces: 070.610-10M (AUG 2014)

BY JOHNSON CONTROLS Dist: 3 33, 3b, 3c

RWEF I

ROTARY SCREW COMPRESSOR UNITS

ALL REFRIGERANTS

MODELS
100 through 1080

THIS MANUAL CONTAINS RIGGING, ASSEME!
AND MAINTENANCE INSTRUCTIONS. READ
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Manufactured and certified by Industrial Service & Fabricators, Inc., 1425 South Burleson Boulevard, Burleson, Texas USA 76028
{Name and acdress of manufacturer)
Manufactured for Califomia Controlled Atmosphere, 39138 Road 56, Dinuba, CA 33618
iNeme v sddress of purchasor)
Location of installation Columbine Vinevards, 33777 Cecil Avenue, Delano, CA 93215
(hame and sddrass)
Type:  Vertical tank 1310137 - 10096-35 Rev. 1 5799 2013
(Horiz, or Vet k) [Mig's serai Mo ) (RN {Drmwieg o {haci B4 Mo} Year bull)
The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL CODE. The design,
construction, and workmanship conform to ASME Rutes, Section VI, Division 1 2010
Year
to "11 — _
Addends D) Code Cass Moa, Spacss Sendce par UG-120d)
Shell SA-240-304 0.250" 0 30"0D 60"
M [Spec. Mo, Gade) som. Thi fin.) Caon. Adow (n) Diam, L0, (1 &) Length {overalf (Tt & in}
Seams: Wid., Dbl. Butt Mone T0% — — Wid_, Sngl. Butt, None 65% 1
Type 2
Loeg { et GBL_ Smgl, Lap, But) AT fapat or Full B ) WY Tmp ) Teei] mﬂsmu.m R Gpotar Full SN Ne. of Courmes

DATA REPORITS




Filter: | Active Decommissionad All Filter Add

Advanced Search: | | Clear

Filter by type ~ Show All Types v

EQUIPMENT LISTS

Comprassor 1

of

Comp 1 High Discharge Temperature Cutout
Comp 1 High Pressure Cutout
Comp 1 Low Pressure Cutout
Comp 1 Qil Pressure Cutout
Cil Cooler 1
Qil Separator 1
05 1 Relief Valve 1

oo,

05 1 Relief Valve 2




+40°F Suction Pressure | 50 - 70 psig

%;::ua?; +25°F Suction Pressure | 33 - 45 psig
Discharge Pressure 120 - 180 psig
Running Yes/No
Run Time Hours
Oil Level Top sight glass should be 1/2 full O O O O O O O
Alarms Yes/No - check microprocessor

Suction Temperature 34°F - 47°F

Suction Pressure a0 - 70 psig

Discharge Temperature | 155°F - 195°F

Discharge Pressure 120 - 180 psig
Oil Temperature 120°F - 170°F

Compressor 1 (+40°F)
GEA 195GMX

OPERATIONAL LOG




Submit Form Print

Lervice Division
Phiornea [B7F7) 231-4404
Fax [207] 545-1440

To be completed after testing each sample of ammonia from the system:

(Sample 1)  Vessel descriplion: Recirc PP Ammonia level in vessel (%): 25

Vessel pressure: 25 pounds  Water guantity (mil): 02 Water Percentage: 0.171832

AMMONIA
PURITY

(Sample 2)

\ossel description:

Ammonia level In vessel (%)

Vessol pressunes

Water guantity (mil)

Waler Percentage

[(Sample 3)

Vessel description

Ammonia lewvel in vessel (%)

Vessel pressure

Water quantity (mil)

Water Percentage

(Sample 4)

Vessel description:

Ammonia level inwessel (%)

Vessel pressure

Water quantity (mil)

Water Percentage

(Sample 5) Vessel description: Ammonia level in vessel (%)
Vessal pressure Water quantity (mil) Waler Percentage
(Sample 6) Vessel description Ammaonia level in vessel (%)
Vessel pressune Water gquantily (mil) Waler Percentage
(Sample 7) Wessel descriplion Ammaonia level inowessel (%)

Vessol prossuns

Water guantity (mil)

Walor Percentage:

(Sample B)

Vessel description:

Ammaonia level in vessel (%)

Vessel pressure

Water gquantity (mil)

Water Percentage

| (Sample 9)

\essel descrplion

Ammonia level in vessel (%)




RESOURCE
w COMPLIANCE
Ammonia System Oil Draining Log
MECHANICAL INTEGRITY

Location: Machinery Room

“ear.

Drain Location Date Gal. Removed Initials

OIL LOG




Type of Record

Daily Inspection Records Most current |2 months

Daily Testing Records Most current |2 months
Daily Maintenance Records Most current |2 months
Annual Inspection Records Most current 5 years
Annual Testing Records Most current 5 years
Annual Maintenance Records Most current 5 years
Five Year Inspection Records Two (2) most current
Five Year Testing Records Two (2) most current
Five Year Maintenance Records Two (2) most current

Ten Year Maintenance Records Two (2) most current




Type of Record

Engineering Design Documentation Life of the process

Pressure Vessel U-1, U-1A, U-3, UM Reports Equipment life
Log (Operator Transfer of Information) Most current |2 months
Secondary Coolant Records Most current |2 months

Ammonia Refrigerant Records Most current 5 years

Refrigeration Oil Records Most current 5 years

Lubrication Records Most current 5 years
Pressure Relief Valve (PRV) Records PRV life
Current System Records listed in Section 5.3.3 Life of the process

Instrument and Device Testing and Calibration Most current 5 years




Type of Record

Engineering Design Documentation Life of the process
Pressure Vessel U-1, U-1A, U-3, UM Reports Equipment life
Log (Operator Transfer of Information) Most current |2 months

Secondary Coolant Records Most current |2 months

Ammonia Refrigerant Records Most current 5 years

Refrigeration Oil Records Most current 5 years

Lubrication Records Most current 5 years
Pressure Relief Valve (PRV) Records PRV life
Current System Records listed in Section 5.3.3 Life of the process

Instrument and Device Testing and Calibration Most current 5 years




PIPE CORROSION




ANSI/IIAR 6-2019
TABLE
A.T1.1.1.3.1




(24,008

Table A.11.1.1.3.1
ind Thicknesses (Carbon Steel Only)

Remaining
Percentage “*Pressure
from T (im)
Nominal
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Table A.11.1.1.3.1
Piping Sizes, Schedules, and Thicknesses (Carbon Steel Only)

D080

(24000




Resource
Compliance

126 W. Ventura Ct.,
Kingsburg, CA 93631

resourcecompliance.com

(559) 591-8898
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