Food Risk MLD
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Contributing Factors

(Master Logic Diagram - MLD)

Food is unsafe

(1)
Microbial Chemical Foreign mater
contamination contamination contamination
(1a) (1h) (1c)

Failure of on-cebit Breach of Inackequate Mon-adherence to Ursanitary
procedures packaging processing good manufacturing ingedients
(1a1,1b1,1c1) (1a21b21c2) (1a31b31c3) processes (GMPs) (1a5,1b.51c5)

(lad1b41cd)

Inadequate seal
(1a211b21,1c21)

Inadequate heat Incored human
(1a31,1b3.1,1c3.1) — contact
(1a4d411bd411cd1)

Unsanitary facilities
(1a1.1,1h1.11c1.1)
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Contaminated water
(1a1.21b1.21c1.2)

Material delamination
(1a.221b221c22)

Inadecquate processing
time
(1a32,1b3.21c3.2)

Poor facility
management
Mad421b421cd.2)

Pinholes Inadequate drying
(1a.231b231c23) (1a3.310331c3.3)
Inadequate

understanding of
partial gravity effects
(1a341b34,1c34)




Contributing Factors
Master Logic Diagram - MLD

Food is
unacceptable
)
I
Limited variety LimitedQL;sahili‘ty Unpazlatable
(2= (2h) (2c)
Limited R&T for Poor packaging ineones
food menu — design P 2c1) 9
| development 2b1) H
(2a1)
Unacceptable
L | preparation Incorrect
procedures —] formulation
(Z2b.2) 2c.2)
Incorrect
- — ingredients
Inadecuate 2c.3)
wvehicle resource
(2a.2,2b.3,2c.9)
Inadequate Inadequate oxygen
— packaging barrier properties
2c.4) 2c41)
Inadequate avslable
— poner Inadequate relative
(2a.21.2b31,2c91) Inadequate humidity properties
—— storage 2c.4.2)

(2c.5) =
Inadequate available Temperature too high
— wolume (2c51)

(2a.2.22b.3.2,2c.9.2)

Relative humidity too

high
2c5.2
Inadequate avslable ¢ )
(2223 g‘ba:fsg 2c.9.3) Partial pressure of
T = oxygen too high
(2c.5.3)

Inadequate available

Inadecuate protection

crewlime from space radiation
=
(2a2.42b342c94) 2.5 49
Too much
F— raciation
(2c.6)
Inadecuate protection
| I from radiation
(2c6.1)
Sensory charges
7 D
(=T Increassd quality
changes due to
microgravity
2c71)
[ Tncreased gualty changes |
due tolong term
acceptability
(2c.7.2)
Increased changes due to
psychosocial factors
Unacceptable (2c7.3)
L | preparation
procedures
(2c.8) Inadequate understanding
| of partial gravity effeds
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Contributing Factors
(Master Logic Diagram - MLD)

Food is nutritionally

inadequate
(3
[
[ . [ |
. Inappropriate level Inadeguate Inadequste
F°m(‘;'a";"°” ofprocessing storage packaging
(3h) (3c) (3ch)
Irappropriate level of Inappropriate
- | | Earth-based thermal level of heat input
Poor qualty processing (3h1.1) Inadequate protection Inadequate oxygen
— ingredients (3b.1) L { from space radation - bartier propetties
(3a1) (3c.1) (3d.1)
Inappropriate
Inappropride amount oftime : 3 Inadequate relative
ingredient (30.1.2) n Re'a’{'o":;‘i;?'d“" | humiity barrier
| combinations (3c.2) properties
(3a.2) : : : (3d.2)
Inapprogriste level of Inappropriate
|| Earth-hased level of radiation
Inappropriate wra;;a’g oI B0.2.1) Temperature tao
— ingredients (3h.2) — high
(3a.3) (3c.3)
Inappropriate
amount oftime
(30.2.2) Partial pressure of
— oxygen too high
Irappropriate level of Inappropriate )
| | Earth-based freeze- level of drying
drying (3h.3.1)
(3b.3)
Inappropriate
amount oftime
Irappropriate level of (30.3.2)
|| Lunar-hased
processing
(3b.4)
Irappropriste level of
|| Lunar-based
preparation
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Contributing Factors
Master Lo

Ic Diagram - MLD

Inefficient balancing
of appropriate
vehicle resources

@)
|
[ | | | 1
Inefficient balancing Inefficient balancing Irefiicient balancing Inefficiert balancing Inefficient balancing
of weightvolume of water of powier of waste of crevtime
(4a) (k) (4c) (4c) (4e)
Bulk ingredients EREackaged Bulk ingredients Rrepackaged Bulk ingredients Erepackaged Bulk ingredients ErRpaciagnd Bulk ingredients EIegacsaged
4a1) (4a.2) 4b1) (4b.2) (4c1) (4c.2) (4d.1) (4d.2) (4e.1) (4e.2)
I | | ] | ] | | ] A |
; G he fiicient balancing [Theficient balancing Ineficient balancing Ineficient balancing . < he ficient balancing o
I:;eatfi?;m:i:leﬁsn:gfo?f of water ofpower for of power for ofwaste fom Inefoﬁfal:;:t:a:;rr\:mg ofime for balalr‘::iﬁclz;nﬁme
H nole ssin requirement fr | | procassing/ - rehydration system | 1 processing/ - g - processing/ = heau% food
- Zmion (43 1.1 rehydration preparation (hoticold water) preparation p(4d 291 )g preparation (de 291)
pIEp 5 (@b.2.1) equipment (4c.2.1) (4d.1.1) e (de.1.1) i
(4c.1.1)

Ineficient balancing Ineficient balancing Inefficient balancing e fficient balancing Ineficert
hefficient balancing of heficient balancing | of power for food || of waste frt!m bulk L ofu.lage fom food ofnmeprc_leanlng.f balancing oftime
water requirement for of power from bulk wammer packaging let in package | sterilization of | for rehydratin

' cleaning and sterilization packaging (4c.2.2) (4d.12) @d.z22) equipmentigalle y fo0d 9
ofequipment/galley (4c.1.2) Lot (4e22)
(4b.1.2) hefficient balancing of
was‘:fm”;:;g:‘"giums e fiicient balancing —
— i nefficient
Ineficient balancing Ineficient balancing preparation o ﬂg;;::;zl?fge‘ balancing oftime
ofwivof paclaging ofwis of packaging (4d.1.3) ingre dients? frstowage/
(4a.1.1) (4a2.1) accessories — restowage of
_ . _ . Ineficient balancing (de.13) p:‘zag:eg:;;?sd
Ineficient balancing Ineficient balan cng of waste fromraw (422 3)
ofwivofraw | | ofwhsofrehydration ingredients
ingredients System (4d.14)
(4al1.2) (422 2)
Ineficient balancing
Ineficient balancing Ineficient balancing ofwaste fom
ofwi of processing! ofwi of food spoilagedetovers
preparation wammer (4d.15)
(4a.1.3) (4a23)
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