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SPOTLIGHT: VALVES & PIPING

Potential exposure
to solvents eliminated

Dry-disconnect coupling assembly reduces piping requirements, cross-contamination

Brayton 0. Paul, Technical Editor

¥ repiping a solvent distribution

system in one of its fermentation

production buildings, The Upjohn
Co.'s Kalamazoo, MI, facility reduced
potential solvent emissions, cross-conta-
mination concerns and potentiol employ-
EE EXPOSUIe,

Previously, trapped solvent in a second
floor trunsfer line, which led w [3 tanks
on the third floor, had 0 be cleared by
blowing the pipeline with nitrogen, Nol
only would this nitrogen blast increase the
load on o new vapor recovery unil (VRLU ),
but the non-condensable nature of the
nitrogen would have reduced this regional
solvent recovery system's efficliency.

The installation of a sell-draining sol-
vent distribution system above the tanks
resduced by o factor of 10 the need 1o blow
the lines with nitrogen, The additon of
dry-disconnect couplings at the hose con-
pections eliminated drips—potential
EXPOSLNE SOUTCEH,

Isolation processes use solvents
LIpjohn’s isolation processes (o separale
and purily bulk steroids and antibiotics
after fermentation use various solvents,
some of which have recommended expo-
sure levels as low as 50 ppm. Proposed
regulations would reduce those levels
even further,

Chne isodation unit ot the Kalamazoo
plant feeds four solvents via a solvent dis-
tribution station. Previously, operators
connected hoses, located on the second
floor, lor methylene chloride, acetone,
butyl acetate or heptane o o commaon
header that branched to the top of 13 1so-
lation vessels, located on the third floor

(Fig. 1. When the transfer was complete,
the line had 1o be blown clear with nitro-
gen and the filters changed, Pockets with-
i the line posed product contimination,
worker exposure and cleanup concerns,
which were mude worse with convention-
ul howe connections,

Vapar recovery unit

Upjohn s installing o large environmental
project that involves a YREU for volatile
arganic compound (VOC) vapors from
several buildings, Most of the solvent
vents will be attached to this cryogenic
condensution-type system,

Says Production Engineer James
Janicki, "“Since i°s 0 eryogenic condensi-
tion system, non-condensable goses
reduce is efficiency, We had w find wiys
to reduce the amount of nitrogen that
would vent into this regional collection
syatem, Our goal is 0 minimize nitrogen
flow into the system,”

IF the regional system had oo much
nitrogen in it it would not condense a sul-
ficient amount of YOCs, Upjohn might
then risk an excursion based on the
Michigan Department of Natural
Resources air permits,

Janicki Tound that a large amount of

nitrogen in the collection system could
come from ¢learing the solvent lines by
Blowing nitrogen through them, so he
sought ways o reduce or stop Blowing n
one ol the solvent distribution syvstems in
the Fermentation building,

Solvent distribution system
“We had an old solvent distribution sys-
tem supplying the various tanks in one of
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our fermentation units. This single solvent
supply line, containing a positive-dis-
placement meter and filer, permitied the
transfer of only one solvent al & time,”
suyvs Production Engineer Brian S,
VinderWilp,

The operator had w clean the line by
Blowing nitrogen into the tunk, The tank
vents are connected w the regional YRL,

“The higher elevation was o challenge,
because no matter how hard the nitrogen
blew, there was still some salvent left in
the vertical pipe. That was o housekeeping
problem with safe materials and became a
greater problem with toxie materials, The
operator had o dispose of that waste
properly and change the filter each time,”
VanderWilp says.

Residuals remaining in the lines
cavsed severnl potentinl problems: conta-
mination by getiing traces of one solvent
into another product; employee exposure;
and Tugitive emissions,

“Omee you open the hose connections,
residual solvent can drip from the hose,”
soid Nell Weaver, safety specialist with
the compuny’s Chemical Div, “The entire
industry is foced with this issue. Our
major motivalion wis o eliminate work-
place exposure from disconnecting these
assemiblies.”

Hard-pipe option

[nstalling dedicuted supply lines Tor each
of the four solvents to the 13 isolation
tanks would require 52 separate lines.
Although this appronch would eliminae
the need for hose connections and line
cleaning, it wis expensive and there was
not enough space for the required piping,



Top: Drip-free hose-disconnect assem-
blies completely seal off both tank con-
nection and hose end to eliminale
potential solvent exposura.
Fermentation Operator Richard Culp
connects a salvent hose to a tank.

Right: Four hoses supply solvents to 13
process tanks at this solvent distribu-
tion station.

Below: Batch controllers measure the
four solvents: acelone, heptane, meth-
ylena chloride and butyl acetate.
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Overhead sloping lines

As an allemative solution o hard piping,
VanderWilp installed one solvemt line per
isodation tank, sloping toward the ank
The lines contained no pockets, allowing
them 1o drain, not trap the Muid. Also,
Upjohn installed a filler, a Oowmeter and
i batch contnd system in each of the four
solvent lines (Fig. 2). To improve the
wafery of the hose connections,
VanderWilp used a dry-disconnect cou
pling assembly

To keep the solvent lines sloping
fovwards the tanks and lree o pockets, the
new solvent supply station needed 1o be
located above the tunks, with the hose
conmnections al ahout shoulder helghi
With the connections
ol this level, diseon-
neclions are oopelen
tial exposure problem
due 1o residunl sol
vent in the e,

"The dryv-discon
nect fitings gave us
| the exira mnrgin ol
sulety reguired to
aclopt this approach,
We could locate the
new arrimgoment at
shoulder level

because ol the drip
[ prood system, and nol
worry aboul thie aper
wlors being exposed
to salvent Tumes,
VanderWilp says.
A different type of hose coupling
assembly provides the necessary drip-lree
disconnection. This dryv-disconnect device
uses a quarter-turn dise to control the
fow. When the hose coupler and mating
adupier on the isolation vessel nre separat-
ed, the dise splits into two identical
halves. Each hall acts as an autoimatic cap
that seals the end ol the hose before if i
disconnected, preventing drips and leaks
A mechanical interlock prevents the
connection from opening unless the two
halves of the dise are closed. Other dry
disconnects can be accidenially separated
when the line 15 still open. This new
design also has the lowest pressure drop
of any dry disconnect that VanderWilp
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considered. Its smooth-bore configuration allows improved flow,
unlike couplings thot have many intemal components.

Equipped with a coupler-end swivel to help alignment, the
assemblies are lighter and easier 10 handle than conventional dry
disconnects, Seals are easily accessible for inspection, cleaning
and replacement. The couplings are rated for 150 psi.

Seal performance improvements

“Because the assemblies are exposed 10 methylene chlonde and
acetone, we onginally specified Teflon™ seals. Teflon was the
only standard material offered by the manufacturer that could
stand up 1o both,” Janicki says.

The dry-disconnect manufacturer worked closely with Upjohn
1o improve the performance of the Teflon seals. This cooperation
hais pesulied in an improved seal design, increasing seal life. *The
resull is 0 consistent, drip-free operation. Since we installed the
new seuls, we haven't had o failore,” VanderWilp says,

Although Upjohn had 10 completely repipe the faciliy, the
assemiblies eliminated the need for exhaust hoods and o special
HYALC system 10 hundle any fugitive emissions,

“Whenever the line Is apart, the couplings being closed
addresses the potential fugitive emissions because the line may
still b wet with solvent, We know the line |s closed whenever it
i disconnected because we con't disconnect unless it s closed,”
VanderWilp says,

Reduced nitrogen use

"We've seen no solvent in some lines and only o small amount in
some of the longer lines, The lines are easier to clean,”
WVanderWilp sy,

He s thit now only o small nitrogen burst lusting o few sec-
onds g regquired 1o clear the lines, Before this, 30 sec w 60 sec of
nitrogen was used,

Janick) addy, "We were so plesed with the dry disconnects that
wie prirchased more for another project in o basement location,

“These dry disconnects allowed us 1o make our connections
without solvent vapors collecting in a low spot, We have solvent
vipor moniioring devices there, so we would know if we had any
problems with it This area is monitored closely.”

® Dry Link® Hose-coupling Assemblies~Victuulic®-
Environmental Products Div,, Victaulic Co, of America, Easton,
PA, Internet address; www, drylink. com,

® Model DC1-7-120-56 Valve Actustor with Two-stage Shutoff
i Dribble-Control) Package—El-O-Matic International, Hack-
ensack, M.

| Maodel Wa/1502 Turbine Flowmeler and Model 665 Baich
Controller with NEMA 7 Explosion-proof Enclosure— INVALCO
Inc., a subsidinry of Smith Meter Inc., Hutchinson, KS.

® Model TPC1 Filter with Cuno | High Cantridge Pack
Assembly —Cuno Inc., Menden, CT.
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Fig. 1. Original solvent distribution station required
nitrogen to blow lines clean but a small, remaining

amount had to be disposed.
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Fig 2. Revised solvent distribution station |s self-drain-
ing. Drip-free hose-disconnect assemblies cut potential
exposure to solvents,

Plant profile

Headquartered in Kalamazoo, MI, The Upjohn Co. is in its
108th year of operation. The company operates more than
200 research, manufacturing, sales and distribution facilities
globally for its human and animal health, pharmaceutical
and specialty chemical, and agronomic and vegetable seed
businesses.

The Kalamazoo manufacturing facility is Upjohn's largest
worldwide. The chemical and fermentation production area
produces fermentation and chemical products such as cortj-
costeroids, prostaglandins and antibiotics for medicinals.






