ASME BPE 2026 fENiZITEHBER

ASME BPE 2026 Vessel & Process—System Design Compliance Checklist
RGBS - B . NME o B - B - REESR - AR - RERHE
Bioprocessing stainless vessels — nozzles, dip tubes, agitators, baffles, sparging, feed, bottom outlet

i&E VG ASME BPE (A4 T.21% %) Systems Design (SD) 45 Bioreactors/Fermentors (SD-5.1.4) #%r. AFHT
DQ/ B EET F A, JUAFE (o L/D) LA CIP/SIP Seild 28k, HARKAE LLRTIA IF R bR ifE Ln‘“ J7XK DQ By,

Scope: ASME BPE Bioprocessing Equipment — Systems Design (SD) and Bioreactors/Fermentors (SD-5.1.4). For DQ / design review
self-check. Geometric criteria (e.g. L/D) must be confirmed by CIP, ’STP validation. Confirm exact values against the purchased standard

and the equipment maker’ s DQ package.

—. EOSAEE (GtRiEsH)

A. Nozzles & Dip Tubes — Dead-leg Control

- ENEEREE / Requwement PR{& / Limit £&5% / Clause #%& / Verify
L/D <

BAZFE L/D QXD EORESHEANEETE, SCEBERLE, itk SD-3.4.3-1 Wé“% Tk - HEIMEE CIP

Nozzle penetration L/D 7J(+¥ﬁ§_. é’flglé (i L k‘rm'fé) H/J\ {E SIP JI EIZ {mf‘[ﬁ]ﬂ‘

(dead leg) 7F,‘-M3u Riboflavin-UV CIP coverage check;
Nozzle flush with vessel wall; keep branch as SIP thermal recovery on branch.

short as possible; prefer horizontal run;

full-bore tee reduces pooling.

[ ] A/ REE / HIZIEBR A #3& SD-3.4.3-1 L/A < 2:1 SD-3.4.3-1 / Table #& A {HEZXHEANKSEE; CIP
WEAE L/A T CEARBORRIBESE, 1 17 29 75 SD-3. 4. 3-1 Lol
Dip tube / sparge L/A mm. 2”7 %) 100 mm =Z%) , ﬂ'i‘fR'LJ__E CIP Check insertion length vs A;
%fﬂkgﬁﬁo verify CIP impingement.
Annular gap A per Table SD-3.4.3-1 (\H'rm' for
larger bore, 75 mm @1" “100 mm @” ); CIP must
reach all surfaces.
[ ] ®&h&shng PR RN 17 (25 = 1" (25 mm) SD-3.4.3-1 B BOM 5 P&ID.
Minimum nozzle size mm) ’ l%‘tjk}_‘%‘ﬁlim): %4?2@/’1’%?‘%%4\0 Verify nozzle BOM vs P&ID.
Product-contact nozzles min 1 in (25 mm) unless
otherwise agreed by maker and user.
[ ] ER¥EREM TR/ AR DR MR ME, RIS S R TR SD-3. 4. 3-1 VEERENME DL 2
Minimize nozzle count {%/ﬁ‘é——lﬁo Justify each nozzle in design
Minimize shell/nozzle count to reduce dead legs review.

and CIP shadows.

EOSFF. AmitSERa

B. Flush, Drainable Nozzles & Welding

- FEEIR / Item BI&FRE / Requirement PR{E / Limit %& / Verify

[ ] FFFrlvst HOHREANESE (Flush) , WEEMA#BE F5°F / flush  SD-3.4.2-1, HL + #Z3E®R UV A A .
Flush & cleanable Fﬁ'ﬁfﬂji I’TJ\E DV‘]UJi”]&L% CIP SD-3.4.3-2 (SD*lg) Visual + riboflavin-UV on inner

T’EM{B.W o face.
Nozzle flush with wall; inner face washable; all
sidewall/head nozzle interiors within CIP

coverage.

[ ] Bk / Bwemnmift  BRIFBIUKP 2, (GRS FBmBmA Wikl SD-3.4.2 / SD-4.7.2 BdRk @M EMAIRR,
Instrument port sloped 224%, Ingold %?}éyﬁﬂiﬁ{%é‘n\ 0 Check probe angle vs spray level.

Pl 2 EMOHVRII NS, R .
Unless horizontal is mandatory, tilt instrument
penetrations; avoid flush Ingold ports (hard to

clean, O-ring leak below spray level).

[ ] @efR-Gmktref e &R -G R L (CIP/SIP AL, 44 SD-3.4.2-1 VP R T
1] TEVE) o B LR A R A DR NAE Review product-face joint type
No metal-to-metal flange WE#K N J7 ZMATE AL o
on product face Avoid metal-to-metal flanges on product face; no

bottom—head sample valves; no nozzle protruding

below spray ball.

[ ] #EA5Aa3E TDALE ORI R 0. ATREERP AN JCRML / i SD / Weld (Part DT) WEIBIENESE; & WPS/PAR.
Bevel & orbital weld Ij‘]j:/’R IHJ%Z{’EL\ %/ik{'t Wlﬂﬁﬁv EFEEQW@ Borescope weld; review WPS/PQR.
%TJ&X}‘V SF &g RS TZHMA
WPS/PQR.

Beveled, purged orbital weld; smooth inner
reinforcement, no oxidation/undercut; post-weld

EP to SF grade; WPS/PQR documented.
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B, TUMEE SERHES

Agitator Shaft, Mechanical Seal & Coupling

[ ] ZHETEP Rk 4 PEA A B TS X, fBEE~ M X4 / outside  SD-3.4.3-1(b) 0b % 5 XA B SR
Seal outside product zone X Z AR A 5E BA % Er, g AR R n] £ 4k Check seal-zone layout &
M E, AR TC R A withdrawal.

Shaft seal in mechanical-seal area, outside

product—contact zone or reliable hygienic seal;
assembly withdrawable without breaking aseptic

boundary.

[ ] WFhEse + seosd¥ OMgiieos 5 TR, FikSmIm o / Mor SD-3. 4. 3-1(b), RS N SRS
Open—lay wound + solid EQ@EELEU?SI “ﬁ!’ﬂ[ﬁb’f{éﬁﬁﬁ” iﬁl‘l‘, Wi}i'ﬁ'ﬁy\j SD-3. 4. 3-2 Check internal support geometry.
support i‘l:h ﬁ:ﬂ:gﬁﬁ@ﬂqé‘&%ﬁ °
Central expansion joint contacting process fluid:
prefer open—lay wound; internal supports solid,

not hollow.

[ ] WM& AR Il A 2 BT TR B CIp CIE 9N SD-3. 4. 3-1(b), HIER UV B X .
Coupling no trapped B, AMEERENERATHIR . A0 CIP SD-3.5 Riboflavin-UV on coupling zone.
cavity 19 23 s B R o

Coupling easy to assemble; CIP-covered; no

undrainable, non—CIPable cavity inside tank.

[ ] Bl st HEEG UL BPE $YH20: Category Catl <0.6 /  SD-3.5.6 B s B RS S AR .
Seal extrusion limit 1 < 0.6 mm, Category 2 < 0.2 Cat2 <0.2 mm Mechanical Seals Check seal spec & torque sheet.
mm; SEEHE I, BRI .
Seal extrusion per BPE category: Category 1 <
0.6 mm, Category 2 < 0.2 mm; torque to spec; no

misalignment/cold—flow extrusion.

Pu. ERERS A

D. Baffles & Internal Components

[] #RDAERT ?ﬂﬂﬂﬁ#%ﬂ SD-3. 4. 3-2, YL, HER W HHR.
Hygienic baffle o BHTEGEE . ATHER. S COE iy W JERSH }:T SD-5.1.4.8 Measure slope; riboflavin-UV for
CIP Mi5e: H— ﬁ[“JﬁF7K1)L<VI—4H_jAT}2217 {ELAR shadows.
Je 7 In) B .
Baffles/internals sloped = 5° , curved,
drainable, continuous-welded, no CIP shadow in

any direction; single-direction drain

acceptable, full positive slope preferred.
[[] =2k WEERMRHEAE KM FAEEEm,  FiE SD-3. 4. 3-2 ARHEA AT R
Controlled mitered pipe /Jﬁ\ﬁf‘ *E J%}L{E jﬁ %ﬁffﬁﬁl’ﬁi%ﬁﬂi ]_J :'T Check miter approval record.

ZE 7.

3R M 2 A .

Mitered internal pipe only with makertuser
approval and per code; no multiple drain points

on ordinary vessels without consent.

[ ] AEPAEH diagh P/ /ledges. WiZEME (stitch SD-3. 4. 3-2 SEIRHELE AR
Non-hygienic (reject) weld) . %Hﬁ*ﬁ/%ﬁdﬁ (doubler Inspect each internal component.
plate) M. #Hzed >
ﬁ@%ﬁ%ﬁ%,ﬁﬁfﬁ

Flat ledges, stitch welds, doubler—plate shadows,

B
&

thermowell > 5° causing drip/cascade — all
rejected.
[ 1 AasER M A R B B MU AR K 538 ve: i RAlRed SD-3. 4. 3-2, T AR
Minimize internals WA CIP [HES . SD-5.1.4.8 Review internal component list.

Minimize internals for drain/clean; all

CIP-shadow-free.

[ ] W/ WHEE (SD-5.1.4.7) Hmijtkde ¥ (SD-5.1.4. 7] CIP SD-5. 1. 4. 17, M E UV B/ Wk .
Internal coils / spray 9) Ziin] CIP. %EH%Z\ SCPEEESE . WTHER. SD-5.1.4.9 Riboflavin-UV on coils/spray.
Internal coils (SD-5.1.4.7) and spray devices

(SD-5.1.4.9) must be CIP-able, shadow—free,

continuously welded, drainable.

f. THIRSREGEE

E. Drainability & Surface Finish
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[ ] wHIRILr FENEAMILIE. MJE (dished) AALERMAET  wlsE4HiR SD-2.4.3 AR I AR
Drainable geometry s R AR/ MR e, s R Drainability Water—drain residual test.
M.
Rounded corners, dished (not flat) manway;
sloped/cone bottom fully drainable; minimize

shell nozzles.

[ ] SF RIEIGHEEEH FE R PRk LA SF4 (Ra < 0.38 km, 15 Min, SF4 %E%% 0.38  GR-5.3.2, Part DT  Ra {XJNEfliE: #F EP 44
SF surface—finish grade MG N WIEZk, WP/ a5 ™ un (DT-4-1) Ra gauge on contact face; EP cert.
FEf I EP. HUWEEOG SF1 - SF3, FLAFIOL
SF4 - SF6,
Product contact: SF4 (Ra < 0.38 Mm / 15 Hin, EP)
common baseline; WFI/high—purity side stricter +

EP. Mech polish SF1 -SF3, EP SF4 - SF6.

N WIERFELI (SD-5.14)

F. Process Systems (SD-5.1.4)

- Bt / Requirement PRYE / Limit £3% / Clause % / Verify

[ ] WREA / wibdfE  wih/ oAl CIP Beithls CTP L/A < 2:1 + SD-5.1.4.1.3 (Fig  Fxxmite CIP
Gas sparging assembly HEBCEL, e nthmTdril CIPs FRJRMIBLNGE  CIP JEiE SD-5.1.4.1.3-1) JHIE SRR
L/A; L/:kﬁ}%ﬁiéjé_.’\ %ﬁgﬂﬁo Check sparge CIP paths & element
Sparge must have CIP spray hole and CIP drain removal.

hole; sintered element removable for CIP; annular
gap meets L/A; even distribution, no clog dead

leg.

[ ] AR/ bkiek LRI (dip tube) #%& L/A ¥, CIP L/A < 2:1 SD-5.1.4.3, BXANEE L/A 5 CIP,
Feed lines / dip tubes ﬁ%ﬁ"_%%, %l‘*“@%’ﬁé%i@*&%%\ ﬁW/%o SD-5.1.4.3.1 Check feed dip—tube L/A & CIP.
Feed-line dip tubes controlled by L/A, fully
CIP-covered; feed valve flush, cleanable at

vessel connection.

[ ] GERHE / ek e R TAE G, WRATHER . T CIP/ W / W SD-5.1.4.4, G e U B
Bottom outlet harvest SIP; ﬁTJEé'qIfﬂ)\l‘l? ﬁ/f‘% /D\(ﬁl Ej*% ’E CIP SD-3. 4. 2-2, Drain riboflavin-UV on valve
valves z%#ﬁ: (&Dﬂifﬁ) HE TE’:M‘O SD-3.5.5-2 cavity.

Bottom-outlet/harvest valve hygienic; cavity
drainable, CIP/SIP-able; smooth cone-to-valve

transition; bottom—mount mag mixer seal outside

zone.
[ ] #Hadig ARG KRR I JE R B K 5728 FRIE S SD-5. 1.4.2. 1 PRI S 1T TR,
Exhaust filter ‘H:{)ﬂuﬁc (Lll] SIP )ﬁﬁ)’l%%tﬁ:{}n\“ﬁ) ° Check filter spec & integrity-test
Hydrophobic sterile exhaust filter; provision for plan.

sterilization and post-SIP integrity test.

[ ] 2nip# « WER MM A E (SD-5. 1. 4. 11 , Zip¥fh ®f CIP/SIP SD-5. 1. 4. 11 PP R R E A
perfusinn) Eﬂ«%ﬁﬁ/ﬁﬁ'—?ﬁ%%ﬁﬁlﬁ%m%o Review retention device
Cell retention [f cell-retention device used (SD-5.1.4.11), compliance.
(perfusion) assess cleanable/sterilizable & product—contact

compliance.

. WIESHYT

G. Verification & Release

- BIEtNE / Requirement PR{E / Limit 23K / Clause %& / Verify

[ ] JUEEE = &AL/ RRJUHEYE, HA&EEE CIp/SIP ABGIE A SD-3.4.3 / SD-5.1.5 CIP/STP L&iFiR7 .
Geometry # compliance \\/’LJEH% U\T(H/%/szl_l @li{ﬁ/}lh"‘— L/D > 2 CIP/SIP validation report.

AN STP Eid{H CIP Xk,

L/D is geometric only; final
cleanability/sterilizability confirmed by
CIP/SIP validation; L/D > 2 may pass SIP under

steam turbulence but is harder to CIP.

[ ] CIP EHIE PrEARE O B, SRSIERR ¢ &E R SD-5. 1. 5. 2 BHER WV KRELR,
CIP coverage verification iboflavin) Ilj‘\‘/% + JJ;‘;’:r 9"#?}\\/“} CIP C]cam'ng Riboflavin-UV records.
ke
All internals, nozzles, sparge, baffles verified
by riboflavin spray + UV inspection for CIP

coverage.
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