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February 28, 1977

Closed Benzene Sampling Systems (PE-49)
Des. No. 734-ETH-177-GDJ
Final Issue

Attached is a class "A" design for improved benezene sampling systems
in the Ethylene Unit. The current sampling methods are not suitable
to meet the proposed OSHA standard of 1 ppm for two hours exposure.

Strahman sampling values are specified for the quench water, light
aromatics, and heavy arcmatics streams. These valves eliminate the
need for line fluging and have proven satisfactory for the Baltimore
Chemical Plant benzene fume abatement program (Table I). Lliquified

gas type streams, including the caustic tower overhead, demethanizer
bottoms, deethanizer hottoms, and depropanizer bottoms, will continue
to be sampled in metal sample bombs, but with closed sampling manifolds
which vent to a newvent collection header.

Sampling procedures are attached which detail the sampling techniques.
Following installation of the design, a survey should be taken to assure
meeting the OSHA standard.

A separate Turnaround VWork List is attached for those design related
items which need immediate attention. This work must be expedited by
planning in order that the valve installation and tie-ins be made dur-
ing the April turnaround.

Anyone having questions concerning the design, please advise.

»é,/ﬁzﬂaz”w

G. D. Johnson,
Environmental Health Engineer

Approved by &24149’;:;;%§t523f‘

W. \L/ Ritter, .
Chief Process Engineer

¥
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CC: RAC, RHG, WJR, BRD, RLP, WAM, SMF, HGH, WWC, GDO, KJB, JEC, PCH(SFP,)
DHS, PEC, FILE, RDG



TABLE 1

CONTROL OF BENZENE EXPOSURE WITH STRAHMAN SAMPLING VALVES
(BALTIMORE PLANT DATA)

Sample Point: Benzene Dryers

BREATHING AIR SAMPLES

WITH WITH
SAMPLE NO. LINE FLUSHING STRAHMAN VALVE

1. 20 (ppm) <1 (ppm)

2. 2 0

3. 4 0

4. 1 1

5. 2 2

6. 10 0

7. 10

MEDIAN — 4 1
DOWNWIND SAMPLES
WITH WITH

SAMPLE NO. LINE FLUSHING STRAHMAN VALVE

1. 70 (ppm) 1 (ppm)

2. 40 0

3. 60 0

3. 1000+ 1

5. 40 16

6. 30 2

7. 50

MEDIAN 50 -1

Measurements by Century Organic vapor analyzer, Model (OCA-118.



ENERGY IMPACT STATEMENT
FOR
CLOSED BENZENE SAMPLING SYSTEM

There is neither an energy increase or reduction with this design.
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10.

21.

35.

36.

TURNAROUMD WORK LIST

Install a 3/4" Strahman sampling valve on the 2%" product line at the
outlet of the debutanizer bottoms cooler, EA-415.

Install a 3/4" Strahman sampling valve on the 4" quench water blow-
down Tine at the settler drum.

Install a 3/4" Strahman sampling valve on the quench water circulation
line (16"-QW-100-A2A) beneath the settler drum.

Install a 3/4" Strahman sampling valve on the heavy aromatics product
line {1%"-P-151) downstream of control valve LCV-101.

Provide a 3/4" Stainless steel bleeder valve on the deethanizer feed
line (4"-P-412) downstream of control valve LCV-402.

On the discharge side of demethanizer reflex pump GA~401 provide a
3/4" welded connector and attach a 3/4" stainless steel gate valve.
Further, attach a 3/4" flange connection at the outlet side of the
valve. (See Basil Drymon for the exact location of the valve.)

On the discharge side of the spare demethanizer reflux pump, GA-401S,
provide a 3/4" welded connector and attach a 3/4" stainless steel gate
valve, Further, attach a 3/4" flange connection at the outlet side

of the valve (See Basil Dryman for the exact location of the valve).



WORK LIST

REFER TO DWG. NO. LCCP-734-1

1.

Install a 3/4" Strahman sampling valve on the 2%" product 1ine at the
outlet of the debutanizer bottoms cooler, EA-415,

Install a sample bomb and valve manifold on a new Unistrut rack near
the depropanizer bottoms control valve, LCY-416. A 500 cc. sample
bomb having a 1/4" Whitey needle valves will be used. Manifold valves
will be Smith type ball valves - 1/4 turn to open. Inlet and outlet
valves to bomb will connect to %" pipe quick disconnects (MGM Mo. 203SS).

. Run line 1/4"-HM-01-P-A2-1 from the 3/4" upstream bleeder valve (at

LCV-416) to the sample bomb manifold.

Run line 1/4"-KM-02-P-A2-1 from the sample bomb manifold to the 3/4"
sample valve (sample point NO. 20) located on the debutanizer feed
1ine (3"-P-497). Remove the other sampling valves located at sampling
point MNo. 20.

Run vent line 3/4"-HM-03-P-A2-1 from the sample bomb manifold to a
new 2" vent collection (V.C.) header, line 2"-HM-21-N-A13-4-M, The
exact Tocation for the tie-in will be specified in a subsequent design.

Run Tine 3/4"-FG-12-N-B2-1 from an existing 3/4" bleeder valve on the

Gillis methane gas line (3/4"-NG-AGA), located near the reflux pumps,

GA-409 & S, to the sample bomb manifold. Install a pressure reducing

¥a};e PCI-400 in line 3/4"-FG-12 near the tie-in to the sampling mani-
old.

Remove the existing sample collection manifold for the light aromatics
distillate sample and plug the 3/4" sample valve nearest line 3"-P-713.

REFER TO DWG. NO. LCCP-734-2

8.

10.

11.

Install a 3/4" Strahman sampling valve on the 4" quench water blowdown
line at the settler drum.

Install a 3/4" Strahman sampling valve on the quench water circulation
line (16"-QW-100-A2A) beneath the settler drum. Install valve horizon-
tal to grade.

Install a 3/4" Strahman sampling valve on the 1%" heavy aromatics
product 1ine (1%"-P-151) downstream of control valve LCV-101.

Remove the existing 3/4" sampling valve and plug the 3/4" bleeder valve
on the 4" quench water blowdown line.

op 0000 1089%
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WORK LIST - Continued - page 2

12.

13.
14.

Disconnect the 3/4" sampling line to the quench water sample cooler
and plug the 3/4" bleeder valve on line 16"-QW-100.

Remove the 3/4" hose and plug bleeder valve at control valve LCY-101.

Remove the 3/4" drain line from the heavy aromatics sampling point and
plug valve,

REFER TO DWG. NO. LCCP-734-3

15.

16.

17.
18.

Install a 3/4" Strahman sampling valve on a 4" discharge line at the
1ight aromatics transfer pump, P7-911.

Remove sample tubing and plug existing sampling valve at the pressure
gauge on pump P7-911,

Remove the existing 3" hosing at tank T7-901, and blind drain valve.

Remove sample tubing and plug 1/4" sample valve located near pressure
gauge on tank T7-901.

REFER TO DMG. NO. LCCP-734-4

18.

20.

21.

22.

23.

24.

Install a sample bomb and valve manifold on a new Unistrut rack near
the demethanizer bottoms control valve LCV-402. A 500 cc. sampie tcmb
having 1/4" Whitey needle valve will be used. Manifold valves will be
Smith type ball valves - 1/4 turn to open. Inlet and outlet valves to
bomb will connect to %" pipe quick disconnects (MGM No. 203SS).

Run line 1/4"-HM-04-C-B2-10 from the 3/4" bleeder valve (at LCV-402)
to the sample bomb manifold.

Run 1ine 1/4"-HM-05-C-B2-10 from the sample bomb manifold to the dethan-
izer feed line (6"-P412).

Run 1ine 3/4"-FG-14-N-A2-1 from an existing 3/4" bleeder on the methane
off-gas {M.0.G.) line 4"-P325-A2A to the demethanizer sample bomb
manifold.

Run vent line 3/4"-HM-06-C-B2-10 from the demethanizer sampling bomb
manifold to a new 2" vent collection header, 1ine 2"-HM-20. The exact
location for the tie-in will be specified in a subsequent design for
vent collection.

Install a sample bomb and valve manifold on a Unistrut rack near the
deethanizer bottoms control valve, LCV-403. A 500 cc. sample bomb hav-
ing 1/4" Whitey needle valves will be used. Manifold valves will be
Smith type ball valves - 1/4 turn to open. Inlet and outlet valves to
bomb will connect to %" pipe quick disconnects (MGM No. 203SS).



WORK LIST - Continued - page 3

25.

26.

27.

28.

Run line 1/4"-HM-07-P-B2-2 from the 3/4" upstream bleeder valve (at
LCV~403) to the sample bomb manifold.

Run line 1/4"-HM=-08-P-B2-2 from the sample bomb manifold to the down-
stream 3/4" bleeder valve at LCV-403.

Run tine 3/4"-FG-16-N-A2-1 from the tie-in with line 3/4"-FG-14 to
the deethanizer sample bomb manifold.

Run vent line 3/4"-HM-09-P-B2-2 from the sample bomb manifold to a
new 2" vent collection header, line 2"-HM-20. The exact location of
the tie-in will be specified in a subsequent design for vent collection.

REFER TO DWG. NQ. LCCP-734-5

29.

30.

31.

32.

Install a sample bomb and valve manifold on a Unistrut rack near the
sample point Mo. 9 where the caustic tower overhead sample is presently
collected. A 250 cc. sample bomb having 1/4" Whitey needle valves will
be used. Manifold valves will be Smith type ball vaives - 1/4 turn to
open. Inlet and outlet valves to bomb will connect to %" pipe quick
disconnects {MGM No. 203SS).

Run Tine 1/4"-HM-10-N-B2-2 from the 3/4" sample valve (at sample point
No. 9) to the sample bomb manifold.

Run Tine 3/4"-FG-18-N-A2-1 from a tie-in with a 3/4" bleeder on the
methane off-gas line (4"-P-584) located near the fuel gas drum to the
sample bomb manifold.

Run a 3/4" vent line (HM=11) from the sample bomb manifold to a new
2" vent collection header, line 2"-HM-20. . The exact location of this
tie-in will be specified in a subsequent design for vent collection.

REFER TO DWG. NO. LCCP-734-6

33. Install four 3/4" Strahman sampling valves on the 3" light aromatic
loading lines as shown in the sketch.

34. Remove the existing 3/4" sampling valves and plug pipe connections.

MISCELLANEQUS

35. On the discharge side of demethanizer reflux pump GA-401 provide a

MC

D 000010

3/4" welded connector and attach a 3/4" stainless steel gate valve.
Further, attach a 3/4" flange connection at the outlet side of the
valve. (See Basil Drymon for the exact location of the valve.)

893



WORK LIST - Continued - Page 4

36. On the discharge side of the spare demethanizer reflux pump, GA-401S,
provide a 3/4" welded connector and attach a 3/4" stainless steel gate
valve. Further, attach a 3/4" flange connection at the cutlet side
of the valve (See Basil Dryman for the exact location of the valve).
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Strahman Valves has designed this new Sampling
Yalve to produce samples without failure. No
settlement or clogging can ever siop this valve
from producing a live scmple.

This new type Sampling Vaolve is so constructed
that, when in o c¢losed position the stainless steel
piston extends to the inner surfoce of the vessel
or pipe, to which it is connected. When this
piston is retracted to the open position, o sample
is guarantieced becouse it is impassible for any
{foreign material 1o gother in the valve, due to
the fact that the piston takes up the whole in-
terior of the valve to itself,

This valve is scaled by twe Teflon Rings, one
above the discharge port and the other below.
When necessory, these Rings con be re-com-
pressed oguinst the piston by tightening the
pocking gland. This new type of seol is much

s, more positive than the old-fashioncd disc type.
If these Teflon Rings become worn, it is a simple
motter lo replace them.

LA ik Sian Ba (o g
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Shown above cre two Sumpling Vcives, one in
the open position, and, the other closed, ilus-
trating how the piston fills the whole interier of
the valve when closed, cnd, how the pision,
when retracted, leaves an entirely empty tocy
for the moterial to pass through. it also iilus-
trate: that o0 minimum of turbulence is created
due to the fact thut the piston is flush with the
inside of the pipe.

These Sampling Valves are made for instcllctien
in existing sysiems by welding a %" half coun-
ling into the pipe or vessel, from which samplas
are required. They are made with the %" mcle

pipe thread inlet and %2” female pipe threcd
discharge.

To simplify installation in both existing end pro-
posed construction it is, therefore, only neces-
sary to weld a %" holf eoupling ut eny spot frem
which a somple may be required.

Matching holf couplings furnished on request.

FIG. 5v-700
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SAMPLING PROCEDURE FOR
STRAHMAN SAMPLING VALVES

Refer to Dwg. No. 734-3, Detail “A"

1. Insert %" tubing to bottom of a 4 oz. bottle.

2. Turn valve handle slowly outward until liquid flows. Fill bottle
three-fourths full.

3. Close valve and cap bottle immédiately. Avoid breathing vapors
and contact of liquid with skin.

MCD 000010807



SAMPLING PROCEDURE FOR
THE DEPROPANIZER BOTTOMS (LCCP-734-1)

(THIS PROCEDURE REQUIRES THAT ALL 1/4" VALVES BE CLOSED BEFORE STARTING)

[0 2] ~ (=)] (3, ]
. . N .

10.

1.
12.

Check that a 500 cc (type I1CC-3E-1800) sample bomb is connected in
place.

Open the 1/4" needle valves (2) on the sample bomb.

Open the 1/4" valve on the inlet line to the sample bomb. The pressure
will indicate on the inlet gauge (160 psig maximum).

Open the 1/4" valve on the outlet line and allow the sample bomb to
purge with flow for fifteen seconds.

Close the 1/4" needle valves {2) on the sample bomb.
Close the 1/4" valve on the inlet line.
Close the 1/4" valve on the outlet line.

Open 1/4" vent valves (2) on the sample manifold. Check that both
pressure gauges depressure to 12 psigq.

Open the 1/4" Gillis methane purge valves (2). MNote that the pressure
rises on the pressure gauge {50 psig maximum). Purge the sample
bomb connection for fifteen seconds.

Close the 1/4" Gillis methane purge valves. Note that the pressure
gauges depressure to about 12 psig. This is the minimum pressure of
the vent collection header.

Close the 1/4" vent valves (2).
Break union connections and remove the sample bomb. Install a returned

sample bomb in its place. This assures the sampling manifold is kept
completely closed at all times.
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SAMPLING PROCEDURE FOR
DEMETHANIZER BOTTOMS AND DEFTHAMIZER BOTTOMS (LCCP-734-4)

(THIS PROCEDURE REQUIRES THAT ALL 1/4" VALVES BE CLOSED BEFQRE STARTING)

1. Check that a 500 cc (type ICC-3E-1800) sample bomb is connected in
place.

2. Open the 1/4" needle valves (2) on the sample bomb.

3. Open the 1/4" valve on the inlet line to the sample bomb. The pressure
will indicate on the inlet gauge.

4. Open the 1/4" valve on the outlet tine and allow the sample bomb to
purge with flow for fifteen seconds.

Close the 1/4" needle valves (2) on the sample bomb.
Close the 1/4" valve on the inlet line.

Close the 1/4" valve on the outlet line.

o N Oy,

Open 1/4" vent valves (2) on the sample manifold. Check that both
pressure gauges depressure to 12 psig.

9. Open the 1/4" M.0.G. purge valves {2). MNote that the pressure rises
on the pressure gauge (100 psig maximum). Purge the sample bomb con-
nections fifteen seconds. .

10. Close the 1/4" M.0.G. purge valves (2). Note that the pressure gauges
depressure to about 12 psig. This is the minimum pressure of the vent
collection header.

11. Close the 1/4" vent valves (2).
12. Break union connections and remove sample bomb., Install a returned

sample bomb in its place. This assures the system is kept completely
closed at all times.



SAMPLING PROCEDURE FOR
CAUSTIC TOWER OVERHEAD (LCCP-734-5)

(THIS PROCEDURE REQUIRES THAT ALL 1/4" VALVES BE CLOSED BEFORE STARTING)

® N oo o

10.

11.
12'

Check that a 250 cc. (type ICC-3E-1500) sample bomb is connected in
place. Check that the 1/4" vent valve is closed.

Open the 1/4" needle valves (2) on the sample bomb.

Open the 1/4" inlet valve. Note the pressure indicates on the inlet
gauge.

Open the 1/4" outlet valve and let the sample bomb purge with flow
for fifteen seconds.

Close .the 1/4" needle valves (2) on the sample bomb.
Close the 1/4" inlet valve.
Close the 1/4" outlet valve.

Open the 1/4" vent valve on the sdmp1e manifold. Check that the
pressure gauge depressure to 12 psig pressure.

Open the 1/4" M.0.G. purge valves (2). MNote that the pressure rises
on the pressure gauge (85 psig maximum). Purge the sample bomb con-
nections fifteen seconds.

Close the 1/4" M.0.G. purge valves (2). Note that the pressure gauge
depressures to about 12 psig. This is minimum pressure of the vent
collection header.

Close the 1/4" vent valve.

Break union connections and remove the sample bomb. Install a returned

sample bomb in place of the filled bomb. This keeps the system com-
pletely closed at all times.



