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Process Description and Design Basis

INTRODUCTION

The information contained in this operating manual witiyidle the background of the
underlying principles used in the design of the unit. Tpeseiples are monitored by the
operating variables (temperature, pressure, composikiaw, dnd level) which are used for
operation of the unit through the instrumentation systénelear and confident approach to
efficient operation of the unit may be obtained by kngaow the operating variables are
directionally changed to accomplish a specific objeatiantain normal operations, startup,

shutdown, emergency operation, etc.
Details of the process control targets, piping and ingriation drawings, and symbology are
contained in the Process Control section of this marDasign process material balance is

shown in Table 1.

Table 1. Design Process Material Balance

Feed (M Pounds) Rutene 1 Rutene 2
Rutene 2660 2660

Products (M Pounds) | Rutene 1 Rutene 2

Timtene 2060 1975
Garbol 480 565
Kaytene 120 120

Gulf Coast Process Technology Alliance 8




Feed and product properties are shown in Table 2.

Table 2. Feed Product Properties

Rutene 1 °
°API 34.8 31.0 47.2 18.7 85.0
ASTM Distillation (°F)
1BP 122 122 143 392 C4'’s, WT% 22
10 154 167 180 465 C5'’s, WT% 50
30 206 212 250 497 C6’s, WT% 20
50 298 302 300 527 C7's, WT% 8
70 384 392 325 557
90 479 482 385 572
FBP 515 527 450 605
Paraffins (%) 55 48 20 30 50
Olefins (%) 10 12 5 2 -
Naphthenes (%) 20 22 35 24 40
Aromatics (%) 15 18 40 44 10
Impurities
CO; (ppm) 20 30 <1 <1 <1
Sulfur (ppm) 3 3 <1 <1 <1
Halides (ppm) Nil Nil Nil Nil Nil
Water (ppm) Saturated Saturate 1 1

The plot plan North arrow is true North. Plant ndstocated 42- 53’ East of True North.

Design barometric pressure shall be 760 mm Hg.
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Raw and boiler feed water is available at the sité tie following quality:

Table 3. Raw and Boiler Feed Water Quality

Raw Water

Constituent Ppmas | Average™ Worst | BFW
Calcium Hardness CaGO 141" 25 181
Magnesium Hardness CagO 70" 11 110
Sodium N& 117" 22 < 6ppb
Copper Cu < 10ppb
Chloride Cl 171" 49 319 < 6ppb
Sulfate SQ~ 84" 40 133 < 6ppb
Total Hardness CaCGO 211" 27 273 0
Methylorange Alkalinity CaCo 10" 2
Total Iron Fe 0.86" 0.4 2.2 < 10ppb
Silica SiIQ 16" 8.8 29 < 50ppb
Total Suspended Solids 27" 12 80
Total Organic Carbon < 300pp
Oxygen < 20ppb
pH 8.4" 0.5 9.4
Conductivity (mmhos) 899" 156 1500

(1) The" values are 1 standard deviation from the observed average.

Design data for the cooling tower is given in Tahle 4

Table 4. Cooling Tower Design Data

Temperatures
Hot Water 12€F (maximum)
Cool Water oeF
Wet Bulb 89F
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Table 5. Utility Conditions

The following are the estimated utility conditionsla battery limits.

Normal Operation Pipe Design Rating
Service Temp Pressure Temp Pressure
(°F) (psig) (°F) (psig)
900 psig steam 850 900 950 1035
Natural Gas 80 250 180 275
Nitrogen 60 400 (600 max) 100 600
Instrument Air 90 110 150 113
Plant Air 90 100 150 113
Fire Water 60 110 90 150
Raw Water 60 105 100 150
Drinking Water 60 55 100 75
Cooling Water Supply 90 75 100 126
Propylene 130 200 200 400
Table 6. Steam Pressure Levels

Steam Level Pressure (psig) Temperature (°F)

Psig (prefix) Operating Design Operating Design
900 (HHS) 850/910 950 900 950
400 (HS) 400/425 550 Varies 600
185 (MS) 185 200 630 680
50 (LS) 50 75 500

Gulf Coast Process Technology Alliance
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Natural gas available at the unit will have the averageposition given in Table 7.

Table 7. Natural Gas Composition

Component Mol (%)
Nitrogen 0.2
Carbon Dioxide 2.0
Methane 91.0
Ethane 4.7
Propane 1.3
Butanes 0.6
Pentanes 0.2
Hexanes 0.1

The gross heating value is 1,067 BTU/SCF and the lowemgeadlue is 963 BTU/SCF.

Utility electric power within the Timtene Unit is aslibws:
13,800 frequency of 60 Hertz
4,160 frequency of 60 Hertz
460 frequency of 60 Hertz

Gulf Coast Process Technology Alliance



FEED STORAGE AND HANDLING

The feed to the Timtene Unit is Rutene, a liquid hydrocadimained from Plant A. Rutene
feed can be supplied in two grades: Rutene 1 and RutdRet@ne 1 is normally produced by
Unit A and is stored in tank F-1001, a 150 foot diameter, 50 fdmight tank with a capacity of
150,000 barrels (45 mm pounds). Rutene 2 is produced occasiorhly/stored in F-1002, a
120 foot diameter, 50 foot in height tank with a capacit{Gff,000 barrels (30 mm pounds).
Both tanks have floating roofs with primary and secontigmyseals for maximum

environmental conservation.

Tanks 1001 and 1002 are outside the Timtene battery limitsrandamitored by technicians
from Unit A. Tank temperatures and levels are availatilkeeaTimtene Unit in addition to Unit

A. Piping details are shown on P&ID 4.

The 8" feed line to the Timtene Unit enters the unit bpti@it and flows to G-101A feed
pumps. The ‘A’ pump is steam driven and “B" has a motved The A pump is normally in
service with B lined up to auto start, should the A pumip Riping details are shown on P&ID
1. Fresh feed pressure, temperature and flow are disglayleel DCS system. The fresh feed
flow varies with the recycle flow as discussed below.

Fresh feed is joined by untreated, recycled Rutene freal@Z2, B on tower T-101 bottoms.
The combined feed is flow controlled by FC-2. Since &wycle is flow controlled, FC-2 sets
the quantity of fresh feed to be supplied by G101A, B. Tetal to the reactor will be
automatically tripped by the high reactor shutdown logsteay.

Gulf Coast Process Technology Alliance 13



REACTION SYSTEM (P&ID 1)

Timtene reactor R-101A is a 20’ diameter by 30’ tangent tgeiatn(T/T) vessel containing 1500
cubic feet of TX-24 catalyst arranged in two beds. Thetisgaof Rutene to Timtene, Kaytene,
and Garbol is highly exothermic. At reactor designditions, approximately 60% of Rutene is
converted. The remaining 35% of Rutene is separated f@prduucts and recycled back to
the reactor. Spare reactor, R101B, is placed in senhea the catalyst in R-101A has reached
an end-of-run (EOR) condition. The 3-5 mm catalysttams a noble metal and is rejuvenated
offsite by the vendor. Approximate active catalystisf® months. The yield data for Rutene 1
and Rutene 2 is included in Section 3.

Feed to the reactor is heated to reaction temperatur®; B@tart-of-run (SOR) condition in E-
102 feed/effluent exchanger. TC-5 controls the inlet teatpee with a three way control valve
at the reactor outlet. Hot reactor effluent at’®4(BOR) is the heat source and the required
quantity is allowed to flow to E-102, with the remainder bgpagsthe exchanger and going
directly to the E-103 coolers.

For startup purposes, the E-101 heater is provided toth&ideed temperature from ambient to
the level needed to initiate reaction. Fifty psig stémemployed for this purpose. Once the
reaction has stabilized, the hot effluent is used tonatéaictor inlet temperature and the steam
heater is bypassed and removed from service.

Reactor pressure drop is indicated by PDI 10. Design bedipeei®p is 5 psi. Significantly
higher pressure drop is an indication of bed pluggage andfsosatalyst deterioration.

Due to the exothermic nature of the catalyst and tpeitance of good bed temperature data,
nine temperature indicators are provided. These pointafgured in the logic portion of the
DCS system to alarm and shutdown the feed and depressueathar to flare. If any three bed
temperature points exceed 3C5indicating an incipient runaway reaction conditithe reactor

is tripped to avoid dangerously high bed and reactor shgbieeatures. If the reaction continued

unabated, a potential explosion and fire are likely dh@aseexperience at other units.

Gulf Coast Process Technology Alliance 14



COOLING SYSTEM (P&ID 2)

Reactor effluent through E-102 combines with the bypassediaiaed is cooled in E-103A, B
exchangers with cooling tower water. A target temperatti&C in D-101, Garbol separator,
will result in separation of the heavy Garbol frora tinreacted Rutene, the Timtene and

Kaytene products. Garbol product flow is controlled byléwel in D-101 by LC-1 which resets
FC-9, the D-101 bottoms flow. Separation control isiobthby varying the cooling water flow
to E-102 based on D-101 temperature, T1-23, and analyzer Alehwidasures Rutene heavy

component in Garbol product.

The D-101 drum is 10 feet in diameter and 20 feet T/T intheigd is equipped with a vane
separator to knock out liquid droplets. The separator isd@athe bottom liquid through an
internal drain line. The drum bottom outlet has aleaffate to prevent a vortex of gas in the
liquid outlet. A level gage glass is provided to checkli@and local and DCS temperature
indicators verify temperature of the drum contents.

Gulf Coast Process Technology Alliance 15



SEPARATION SYSTEM (P&ID 3)

Vapor from D-101 flows to the T-101 Timtene tower where Kagtand Timtene are separated
from the Rutene recycle stream. T-101 is 12 feet in eianfor the top 12 tray section and 9
feet in diameter for the lower 28 trays. Total height30 feet T/T. All trays are single pass
sieve types. Feed is introduced below tray 39. The Tentewer overhead is condensed and
cooled in exchangers E-104 against cooling water and E-105 withl@nepefrigerant. Liquid
overhead product and reflux are stored in D-102, a 10 fekameter by 20 feet T/T horizontal
drum. Reflux from D-102 is pumped back to the top tray-@0T by reflux pumps G-103A/B.
The ‘A’ pump is driven by a steam turbine. The ‘B’ pumg hamotor driver. Reflux rate is set
by FC-6. Kaytene product is set by FC-8 which is cascackeadied and reset by drum level
LC-7.

D-102 temperature is designed af@%nd is controlled by TC-36, which regulates the
propylene refrigerant level in E-105 to attain the degiedldx temperature. LC-5 is an override
controller on refrigerant level in E-105 which prevents phopylene from entraining liquid into
the C-501 propylene refrigerant compressor. Liquid caawosn result in significant
compressor damage and extensive shutdown, D-102 has amiemnesed vapor vent to flare via
PC-41 which limits increase in drum pressure at 155 psig.

Timtene product is drawn off from tray 45 by FC-6 and sestdmge tanks F-1004, 1005.
Heat to T-101 is provided by E-106, a vertical thermosyphouwileztusing 50 psig steam. The
steam rate is set by the tray 12 temperature control (8°C design), TC-29. The TC resets
FC-4 which measures/controls the steam imput to E-10@&ntStendensate from E-106 is sent
by steam traps to the condensate header and deaerator.

Bottoms from T-101, which is unreacted Rutene, is pumped b§Z2/B back to reactor feed.
Bottoms flow is controlled by FC-5 which is reset by L@#nithe tower base section. Tower
tray temperatures are available at inlet/outlet froenréboiler, trays 12, 38, 45, and 50. Timtene

tower pressure is indicated by PI-13 at the base and RIttid averhead. Tower differential
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pressure is indicated by PdI-15. Design pressure drop I®1Tis 10 psi. The tower material
balance instruments include FI-3 feed; FC-8 Kaytene7 H@ntene and FC-5 Rutene recycle.

PRODUCT STORAGE AND HANDLING

Timtene product is stored in F-1004, 1005 tanks which are located® the Timtene battery
units and are monitored by technicians from the UtilityMalvements Unit. The tanks are 150
feet diameter, 50 feet high, floating roof types. Eacheéhaominal capacity of 150,000 barrels.

Tank levels and temperatures are available to Timtenetétfihicians via DCS.

Garbol product is stored in F-1006, a 95 foot diameter by 50 fobtdaige roof tank. The tank
is provided with a nitrogen blanket system to minimize emvrental hyrdocarbon emissions.
Kaytene product is stored in a 30’ diameter by 60’ T/T hatalbdrum. Temperature, level and
pressure are available in the Timtene DCS systemefRebtection is by RV-7, which is routed
to the Timtene unit flare. Loading and shipping products by tradkand pipeline are handled

by utility personnel.
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Auxiliaries and Utilities

BOILER FEED WATER TREATMENT

Boiler feed water treatment is the process by whicheawdgd and dissolved solids are removed

from raw water. It is essential that all impuritiesremoved, otherwise harmful scale or

excessive corrosion will occur in the boilers, stdiames, and steam equipment. High

concentrations of dissolved solids in boiler watet @alise foaming of the water within the

boiler. This produces carryover of impurities in the ste@sulting in deposits on the turbine

wheels.

The following sketch illustrates the equipment necessapyoduce the quality of water required

for a 900 psig steam system.

|::> Clarification Filtration Demineralization
F-201 D-201ABC D-202,3,4 ABC
Raw Water
Oxygen
Scavenger
Steam
Boilers Deaeration €
B-201 AB D-205 <
i‘ Internal
Treatment
Condensate
Figure 1. Boiler Feedwater
18

Gulf Coast Process Technology Alliance




Impurities In Water
The impurities that are present in the water supply eashivbded into suspended solids,
dissolved solids and dissolved gases.

1. Suspended solids are those which do not dissolve in aadewhich can be removed
by filtration. Examples of suspended solids are mud, alasyit.

2. Dissolved solids are those which naturally dissolvedater and, therefore, cannot
be removed by filtration. Examples of dissolved sol@ssadium chloride (salt),
calcium carbonate (limestone), silica (sand), catcaulfate (gypsum), magnesium
sulfate (Epsom salts), etc.

3. Dissolved gases include oxygen, nitrogen, carbon dioxiddnamet hydrogen sulfide,
etc.

When solids are dissolved in water they separate tayabdg charged particles called cations
and negatively charged patrticles called anions. For deampen dissolved in water, table salt
or NaCl will separate to Naand Cl.

Some of the most common dissolved solids in the ratemsupply are given in Table 8.

Table 8. Dissolved Solids

Positively Charged Cations
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Na" Sodium Chloride Cl
ca” Calcium Carbonate cO
Mg™™ Magnesium Sulfate SO

Gulf Coast Process Technology Alliance
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The analysis of raw water, water after clarificatiand demin mixed bed effluent is given in
Table 9.
Table 9. Water Analysis

Clarifier Outlet Mixed Bed Outlet

pH 7.9 9.6 6.0
Conductivity (mmhos) 943 820 0.1

SO, (ppm) 80 96 0.01
Chloride as Cl(ppm) 153 148 0.01
Sodium as Na(ppm) 111 103 0.05
Silica (ppm) 12.7 6.2 0.1
Total Hardness (ppm) 167 81 0.01
Iron (ppm) 0.8 0.1 0.01
Copper (ppm) 0.05 0.05 0.01

The raw water supply is surface water, pumped from a nd=ymyu or river. Raw water to the
clarifier is supplied to the Timtene Unit from the plarit6 inch raw water supply line.

Water Clarification and Softening

The clarifier is an open top tank, as shown in FigurénZzhe center, a large conical baffle forms
a downcomer. Two concentric drive shafts extend throlugleenter of the downcomer area.
Two electric motors, with variable belt drives, are ntedrat the top of the tank. The inner
shaft carries the rake blades for scraping the bottameafank and concentrating the sludge for
withdrawal. The outer shaft carries the turbine-tfagles for mixing chemicals with raw water

in the reaction zone.
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The Timtene clarifier is both a solids removal lamd a water softener. Clarification or
coagulation is a process whereby finely divided particlésrbidity, capable of remaining in
suspension indefinitely (colloidal suspension), are combdiysthemical means into a sludge or

floc which is sufficiently large to settle rapidlyWater, containing calcium and magnesium

Gulf Coast Process Technology Alliance 22
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minerals, are “hard to wash with” as the calcium alagmesium compounds react with soap to
form an insoluble curd in the water. Thus, the calcunth magnesium compounds are referred
to as water hardness. Analysis of the raw waterdeldrifier shows a total hardness of about
170 ppm. Approximately half of this hardness is due to calendmagnesium bicarbonate
which will be removed in the clarifier. The remaining@inm hardness will be removed in the
demineralizers. The following operating variables fordlaeifier will be discussed in more

detail below.

Lime dosage

Coagulant (ferric sulfate) dosage
Chlorine dosage

Raw Water feed rate

Sludge blowdown rate

Turbine RPMs

Sludge rake RPMs

Lime Addition

The addition of lime (CaCO#ito the clarifier reacts with the calcium and magmnas
bicarbonates to form calcium carbonate (CaCd magnesium hydroxide (Mg(O#H)
Calcium carbonate and magnesium hydroxide are insolullater and fall out as solids.

Coagulation

Finely divided particles suspended in normal surface wapsl each other because their
surfaces are predominantly negatively charged. This prodlueésrbid color in the water.
Coagulation involves the introduction of a chemical testilfate which neutralizes the
negatively charged particles. The neutralized particit€allide among themselves in the
reaction zone of the clarifier to form a larger pdgticnown as floc. Because pH can affect both
particle surface charges and floc precipitation during cagigual the pH be controlled from 9.8
to 10.2. The raw water feed controller and totalizeoraatically controls the feed of ferric
sulfate. The withdrawn sludge is collected in the Istelge pit and then pumped to the OSBL

waste treatment plant.
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Chlorination

Bleach solution, containing chlorine, is fed to the diarifo maintain a range of 0.1 to 0.3 ppm

of free chlorine in the clarifier effluent. Chlorineduces organic matter present in the raw water
that will interfere with the clarification proces€rganic material is also a detriment to the anion

resin.

Raw Water Feed Rate
Raw water feed to the clarifier is flow controlle@he rate is set by the operator to maintain the
level in F-203. The raw water feed totalizer automdsicaintrols the sludge blowdown rate,

the feed of lime and coagulant in proportion to raw wksed.

Sludge Blowdown
The physical control of the clarifier is accomplishedabyusting the blowdown rate to control
sludge bed depth and by adjusting turbine speed to controldiheutating sludge concentration
in the reaction well. The optimum sludge bed depth shbelat least two feet above the bottom
edge of the cone (which is four feet off of the clarifbottom) or between No. 2 and No. 3
sampling points. Sludge should be coming out of the Nomplgag point and no sludge should
be coming out of the No. 3 sampling point.

The clarifier rake has blades for scraping the bottothetlarifier to keep the sludge bed from
packing and for moving the sludge toward the center secfitre clarifier, where it will be
removed by blowdown. As a general rule, as the quarftgludge and slurry maintained in the
unit increases, the rake speed may have to be increlisbd.rake speed is too high, it will
disturb the sludge blanket, sending floc clouds up into the upgiéng zone. Sludge is
withdrawn through a solenoid-operated valve that is @adsoated by the raw water feed totalizer.
The sludge line is flushed with raw water after evetharawal of sludge. The withdrawn

sludge goes to the lime sludge pit located in the plastesteeatment area.

The optimum density of a slurry sample taken from tlhetren well should be 15 percent to 30

percent by volume after five minutes settling. If the sluioge depth is correct, this can be done
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by adjusting the speed of the clarifier turbine. If thielge concentration is below 15 percent,
increase the turbine speed. If the concentratiohasea30 percent, decrease the turbine speed.

Filtration
Three parallel filters, with anthracite coal asl@fing media, are used to remove any turbidity
left in the water after clarification. Softened antdrified water stored in F-203 is fed to the
filters by G-202 A and B. The flow rate through the fdtés controlled by the feed rate to the
demineralizers. The feed to each filter is measuredtbbytotalizers, A, B, and C, which sound
an alarm when a predetermined amount of water has péseedh the filter. Normally, the
operator will initiate the backwash cycle when th@tighput alarm has sounded. Another
method is to backwash all filters once a day. Ther§ilare cleansed of the filtered matter by
backwashing the media in a flow opposite to filtratiorne Tilter is then rinsed for a preset time
and put back in service. The logic system for therfilt#l allow only one filter to be in the
backwash cycle at any one time. Backwash is sehetolarifier and is drained to the sewer.

Sodium nitrite is added to the filter effluent to readhwvthe residual chlorine. The target for
chlorine residual is 0.0 ppm. Chlorine will attack thearatesin, decomposing it. The
decomposed cation resin will then foul the anion re&rcessive sodium nitrite adds a small
load to the cation and anion beds, but does not signilycatféct the capacity of the trains. The

filtration P&ID is shown in Figure 3.
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Figure 3. Filtration Piping Instrumentation Diagram



Demineralization

The demineralization system consists of three padslieinizer trains and their common
regeneration facilities. Each train was designed tdymre 100,000 gallons of deionized water
before being regenerated. Flow rate to each traimigated by an FIC measuring the flow at
the inlet to the cation exchange vessel on each traifow totalizer is included with each FIC.
As noted earlier, the major dissolved impurities inwilaer are the calcium, magnesium and
sodium cations in various combinations with the bicaabensulfate and chloride anions.
Demineralizing, as the name implies, is the remové#tede anions, cations and silica using
chemical ion exchange resins. The ions of the diegladalts in the water are exchanged for H
and OH ions from the resin material. The demineralizing pleat three stages of
demineralization: the cation bed, the anion bed andtked bed.

Cation Bed Each cation exchange vessel, D-902A, B and C, containsu®i®feet of resin.
Water flows through an internal distribution systemwdward through the resin. It is then
collected in another lateral system and dischargdeetarion vessel. A local pH indicator at the
outlet of each cation exchanger alarms at high pH twabitpe need of regeneration. In this first
stage demineralizer, a chemical resin in the hydrogen i®used to exchange its hydrogen for

calcium, magnesium and sodium cations.

From G-202 A,B

Calcium Bicarbonate Ca (HCO,)0,
Magnesium Sulfate  MgSO,
Sodium Chloride NaCl

Silica SiO,
Strong
D-202 A,B&C | Cation
Bed e HEHT HE
< HRESIN
H e a1
Carbonic Acid H,CO,
Sulfuric Acid H,SO,
pH 2.0 Hydrochloric Acid HCI
Silicic Acid H,SiO,4
To Anion Bed

Figure 4. Cation Exchange Vessel
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As illustrated in Figure 4, the chemical reaction ia thtion bed produces two strong acids
H,SO,and HCI and two weak acidsEl0; and HSIiOs. No silica is removed in the cation bed.
As the hydrogen ions are used up, the conversion to stomgjia decreased. This results in the

pH rising to 3.5 at which point PHI-2924 will alarm indicatihg need for regeneration.

Cation Regeneration: Once the regeneration cycle is manually initiatied train will
regenerate automatically in sequential order. The steggeneration of the cation exchangers
are backwash, settle, acid-in, slow rinse, backflushfastdinse. Backwash is upflow using
filtered water from the cation feed header and diséhgny the chemical sewer. Three acid
strengths of sulfuric acid are used to regenerate: Witlsttwo percent, then four percent, and
finally a six percent solution. The weaker strength rbestised at first to control the rate that
calcium is driven off the ion-exchanger. Spent acidldisges from the cation bed to the
chemical sewer. The acid flow rates are contrdiigd conductivity meter resetting a FIC
control valve. Slow rinse is upflow, using demineralizedex, through the acid mixing tee and
discharging from the interface lateral to sewer baskf in relation to the regeneration flow is
downflow using filtered water from the feed line and disghmay to sewer. Fast rinse is
downflow using filtered water from the feed line and disghmay to sewer.

Weak Base Anion Bed Each anion exchange vessel, D-203 A, B and C, containsu®i®

feet of resin. Water flows downward through the resid discharges to the mixed bed
exchange vessel. A conductivity probe at the outletoli@nion exchanger alarms on high
conductivity to signal bed exhaustion and the need fomexgé&on. In this second stage
demineralizer, a chemical resin in the hydroxyl form sdu® exchange its hydroxyl ion for the
sulfate and chloride ions (Figure 5).
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From the Cation Bed
Carbonic Acid H,CO,

Sulfuric Acid H,SO,
Hydrochloric Acid HCI
Silicic Acid H,SiO4
Weak
Base
D-203 A,B&C Anion
Bed on. OH O oH-
< RESIN OH-
OH- onon- on- O
Water H,O
Carbonic Acid H.CO
pH 5.5 silicic Acid H.SIO,
To Mixed Bed

Figure 5. Anion Exchange Vessel

The chemical reaction in the anion bed converts tlagtacids, HSO, and HCI, to water but

will not react with the weak acids such as carbondét slicic acid.

Anion Regeneration: The steps in regeneration are backwash, four percerticcenjection,

slow rinse, and fast rinse. Backwash is upflow usinggmabm the discharge of the cation
exchanger and discharging to sewer. Regeneration witlp@raent caustic is downflow and the
spent caustic is discharged to sewer. Slow rinse is dmwnfising demineralized water,
through the caustic mixing tee and discharging to sewest ridge is downflow, using water
from the cation bed and discharging to sewer.

Mixed Bed: Each mixed bed exchange vessel, D-204A, B and C, contains 2(fexthad
cation resin and 50 cubic feet of strong base anion r&uming normal service the two types of
resin are intermixed. Figure 6 presents an outline afikded exchanger. The cation resin
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converts any remaining salts, such as calcium, magnesisodium, to acid and the anion resin
is right at hand to adsorb these acids. The strongdmase resin not only has the ability to
convert the strong acids, such as sulfuric and hydrochtorizater but it will also convert the
weak acids, such as carbonic and silicic, to waterth@s$op of the bed is exhausted, the portion
effective in removing silica is gradually displaced dowrdvaEventually, the bottom layer will
no longer remove silica and it breaks through. Thisazzxur while the bed will still remove
other ions and before there is a significant rise encttnductivity of the effluent because silica

will not register on a conductivity meter.

From the Anion Bed

H,CO4
H,SiO; 5 M L

/H.
+@ +
H HY /+ H+H

Ve
-« oH- OH- O OH- o,

Mixed
D-203 A,B&C Bed
(Strong O oH- o ok O

Cation

& Anion)
pH 6.2 Pure Water (With no dissolved

solids but with dissolved O,,CO,,

Demin Water to Storage

Figure 6. Cation and Anion Exchange Vessel

There are two conductivity probes on each mixed bed. ©loeated just above the bottom of
the resin bed and the other one is in the effluent llheither probe reads high conductivity, the
train will shut down. A silica analyzer has beenatistl to monitor the combined effluent from
all three trains.
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Mixed Bed Regeneration: Regeneration of the mixed bed exchangers takes place® im&jor
stages. Steps in the first stage are blowdown, backwatle, bed warm-up, acid-in, caustic-in
and slow rinse. The second stage mixes the two resergaffeneration. In the first stage,
backwash separates the cation and anion resins becauws@dh resin has a lower density than
the cation resin and, therefore, rises to the togd \Barm-up is downflow, using demineralized
water heated to 12B, discharging through the mid-bed outlet piping. Theihgatep is
important as it aids in the exchanging of the accuradlatlica during regeneration. A five
percent sulfuric acid solution is introduced into the battd the mixed bed. It flows up to the
interface piping discharging to sewer. A five percehitgm of caustic is mixed with the heated
demin water. It enters the top of the mixed bed and fideven through the resin to the interface
piping before discharging to sewer. Slow rinse, using derater, enters the mixed bed from
the top and bottom and discharges out the interface pipiagt rinse has the same valve
arrangement as slow rinse; it just has more water. fIBlowdown uses utility air admitted to the
top of the vessel, displacing the water to sewee dirwater step has water and air combined
for upflow through the vessel with the air venting to apiere. When the vessel is full, the
water shuts off the air continues to flow throughlted mixing the cation and anion resins.
Final rinse is downflow using water from the anion bed asdhdirging to sewer until a good

conductivity reading is recorded. The demin train is nadyeao be put back in service.

Note: A more detailed description and P&ID of the demineraligenot included. The service
and regeneration cycles are controlled by programmahile dogtrollers (PLCs) which are

discussed in detail in the instrumentation course.

Deaeration
While free of all dissolved and suspended solids, demirnedalvater contains dissolved gases,
primarily air and carbon dioxide. Steam condensate fracnum services can also contain
dissolved gases and also requires deaeration. The compahe deaerator are shown in Figure
7. The oxygen and carbon dioxide contents in the disdajases can be extremely corrosive at
the high temperatures/pressures of steam systems antbemeshoved from water before
entering the boiler. Boiler feedwater is deaerateddogying the water in a steam atmosphere.
The water is heated to near boiling to reduce the sdlubilithe gases to a low level and is then
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scrubbed with steam to remove the last traces of gamsilire complete removal of oxygen, a
chemical scavenger is added to the storage section.

The deaerated water flows to high pressure boiler feedwatmps G-201 A, B, C. Due to the
critical importance of uninterrupted steam production, tRévBoumps have both steam (G-201
A) and electricity (G-201 B, C) drivers. The piping agement for the deaerator, BFW pumps,
boiler and condensate flash drum is shown in Figure 8.
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Figure 8. Piping Arrangement for Deaerator, BFW PumplsBamiler



STEAM GENERATION AND DISTRIBUTION

This section is concerned with a discussion of steameigtion and distribution. Production and
use of steam power is the means by which energy fromnai@tas and other fuels is transformed

into a more convenient and useful form of energy.

Steam and Its Properties

Steam is water in the vapor form and water can onlaberized, at a constant pressure, by the
addition of heat. Conversion of water to steam isas@lthange from liquid to vapor. If you
were to take an open pan full of water and put it on glaté, you would immediately begin to
raise the temperature of the water. This increasemperature is evidence of the addition of
sensible heat. If you continue to heat the waterjribrease in temperature will stop at about
212°F at normal atmospheric conditions. As long ashdat is added to the water, it will be
absorbed but this will result in no immediate increagemperature. This heat is part of the
boiling process and is called latent heat. The watiecantinue to boil until all of the liquid has
been converted to vapor. This vapor, at’#1% known as dry saturated steam. If the steam is
contained, additional heat could be added to it to supeteeateam. Superheating raises the
temperature above the saturation temperature at a gyigssure.
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(1) Thefeedwater linewhich distributes the incoming feedwater makeup along a good
portion of the length of the drum.
(2) Theinternal chemical feed lineis a pipe with small drilled holes at measured

intervals for feeding chemicals into the water witthia drum.
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Figure 9. Boiler Operation
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(3) Thecontinuous blowdownline is another perforated line used to maintain the
solids concentrations at a certain level within théepoi

(4) Thecyclone separatorsare centrifugal devices in the steam drum through which
the steam and water droplets must flow before leavingrine.

(5) Steam scrubberswith closely stacked corrugated plates further reducésrwa
droplets from being carried out with the steam.

(6) The steam drum external connections include vents, ilestelments, safety

valves, sample lines and pressure gauge taps.

Boiler Controls
In operating the boiler, three basic conditions argrodled:
(1) Steam pressure — controlled by combustion control
(2) Boiler water drum level — controlled by feedwater conttimlee element control)
(3) Steam temperature — controlled by superheat steam tatmpecontrol

What will happen in the boiler if the steam demand chshgéor example, suppose it increases.
If no action is taken by the operator or the automatrtrols, the following will occur:

Increase in steam flow

Decrease in steam pressure

Decrease in water level, after the initial fluctuation

Change in steam temperature

To increase steam pressure back to normal, more fuelb@awssipplied to the boiler. This, in
turn, requires more air for combustion. This incraadeeat to the furnace will turn more water

into steam providing the extra steam demand.

As a result of the increase in steam made from wtterwater level will begin to fall after some
initial change. The boiler feedwater control valve nhesbpened further to increase the flow
into the boiler and restore the normal water leved. akesult of the change in combustion and

steam flow, the superheater temperature will probablggda It may increase or decrease
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depending upon the characteristics of the actual superh@8dte temperature can be regulated
by varying the quantity of desuperheating water injected h@stiperheated steam.

A simple combustion control system is shown in Figl@e The desired steam pressure can be
fixed by adjustment of the setpoint on the master odletrby the operator. If steam pressure
falls, the master controller will then send a seoiesignals in the following sequence increase
FD fan and then increase fuel flow.

The basic feedwater flow system, Figure 10, is knowa thsee element system because there
are three signals entering the controller: steam,ffeedwater flow and drum level. If there is
no leakage or continuous blowdown from the boiler, teamtflow and feedwater flow should
match. Inthe normal feedwater control systemfusis used as an anticipatory device. For
example, if the steam demand increases, there walldierence between steam flow out and
feedwater flow in. This signal is used to open theliegter control valve without waiting for
the drum level to actually fall later. The drum les®ginal is used as final trimming to maintain
the correct level.

Violent changes in load (steam demand) will cause thea duel to change wildly due to swell
and shrink. For example, if there is a sudden drop in stieamand, a large number of steam
bubbles in the water will collapse. This is due to adrapduction in the rate of evaporation and
also the increase in pressure resulting from therfateam demand. The sudden collapse of
steam bubbles will cause the water level to fall rgpidtventually the feedwater control valve
will open up and restore the level to normal. The ¥situation will occur with a sudden

increase in steam demand.
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Figure 10. Boiler Controls
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Steam Distribution

High pressure/temperature steam is supplied to process lusrrgh insulated alloy piping. The
design of the distribution system must recognize the forezkpansion and contraction on
startups and shutdowns, adequate low point drains and trajotsci insure no liquid water
can damage equipment. Steam system line designatioftdtd&s for 900 psig steam, “HS” for
400 psig steam, “MS” for 185-200 psig steam and “LS” for 50 psgmst The arrangement of

steam headers and controls for the Timtene Unitag/ahn Figure 11.
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Figure 11. Steam System and Control



COOLING TOWER AND COOLING WATER
SYSTEM

A schematic of the cooling water system is shown gufg 12.

Tower Performance

The cooling tower must be kept clean and water distributiviorm to obtain continued
maximum cooling capacity. The capacity of a cooling towerobl water to a given cold water
temperature varies with the wet-bulb temperature antegateload applied to the cooling tower.
As the wet-bulb temperature drops, the cold water temperalso drops. However, the cold
water temperature does not drop linearly with the wé-teRmperature.

A cooling tower will not control heat load. The floate of water circulated through the cooling
tower will determine the temperature range of coolingoinjunction with a given heat load.

The hot water and cold water temperatures will increagehigher heat loads and/or high flow
rates.
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Figure 12. Cooling Water System



Cooling Water Treatment
Blowdown: Blowdown, or bleed-off, is the continuous removal of aiparof the water from
the circulating system. Blowdown is used to preventitsolved solids from concentrating to
the point where they will form scale. The amounblofvdown required depends upon the
cooling range (the difference between the hot and coldntamperatures) and the composition
of the make-up water (water added to the system to compdnsdbsses by blowdown,
evaporation and drift). If the tower is operated ar fmoncentrations, circulating water will
contain four times as much dissolved solid as the makeatgr providing none of the solids
form scale or are otherwise removed from the systegu& 13).

Chemical Treatment: Chemical treatment is required to prevent scale &jion and corrosion.
Sulfuric acid or one of the polyphosphates is most gdéigarsed to control calcium carbonate
scale. Various proprietary materials containing chrosatleosphates or other compounds are
available for corrosion control. The services offalg@de water treating companies are available to

specify a treatment program and monitor results.

Slime, a gelatinous organic growth, and algae, a green casexist in the cooling tower or
heat exchangers. Their presence will interfere watbling efficiencies. Proprietary compounds
are available from water treating companies for thérobaf slime and/or algae. Some
compounds may contain toxic chemicals and can posevaioemental problem. Chlorine and
chlorine containing compounds are effective algaecides anttisles but excess chlorine can
damage wood and other organic materials of constructfarsed, chlorine should be added as
intermittent (or shock) treatment only as frequensiynaeded to control the slime and algae. In
addition, free residual levels should not exceed onepeamnillion parts water (1 ppm).

Chlorine and chlorine containing compounds should be added lbassfice very high levels of
chlorine may occur at or near the point of entry ihi¢irculating water system.
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Figure 13. Cycles of Concentration
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Foaming: Heavy foaming sometimes occurs when a new tower is pubperation. This type
of foaming generally subsides after a relatively shoibdesf operation. Periodic foaming can
be caused by biocide addition, by the concentrationsertdio combinations of dissolved solids,
or by contamination of the circulating water with feaausing compounds. This type of
foaming can sometimes by minimized by increasing the blowdawimn some cases foam
depressant chemicals must be added to the system. Fpesas#mts are available from a

number of chemical companies.
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UTILITY AIR-INSTRUMENT AIR SYSTEMS

Utility and instrument air are supplied from four plant@mpressors located in the plant Utility
Unit:

(1) Compressor A — Turbine driven — low capacity

(2) Compressor B — Motor driven — low capacity

(3) Compressor C — Turbine driven — high capacity

(4) Compressor D — Motor driven — high capacity

Normal plant demand requires C and D air compressdrs o operation at part load. The air
compressors are setup to deliver approximately 125 psig aiupgesto the utility air system
(Figure 14). Since the instrument air system is theeragtical system, its pressure is controlled
to 105 psig. Utility air has no pressure control.

Utility Air System
The Utilities Unit supplies utility air for the entigdant. Free water is removed at the knockout

drum at the air compressors discharge but it is not dtidity air main uses are as follows:

Unit UA hose stations (general unit use)
Air driven tools
Decoking furnaces and regenerating catalysts
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Figure 14. Utility and Instrument Air System



Utility air should never be used for unplugging lines avess or for removing liquid
hydrocarbons from trucks, vessels, tanks, etc., due twaitead of creating combustible

mixtures.

Instrument Air System

Instrument air is dried to approximately 26@lew point with activated alumina desiccant.
Instrument air system pressure is protected against lssyree(as a result of excessive utility
air usage) by an upstream pressure controller in theyititsystem. This control valve will
reduce utility air if the instrument air header pressalle below 95 psig. It is important to
maintain the Instrument air system pressure at itiggsessure to prevent maloperation of

some control valves.
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PLANT RAW WATER - FIRE WATER SYSTEMS

The supply for the raw water (RW) and fire water (F349tems comes from the raw water
reservoir, located at the south end of the planatenis supplied to the reservoir from upstream
bayous via a series of canals. The water systeenshamwn in Figure 15.

Raw Water System
Raw water is supplied to the plant by three motor drR&hpumps. All pumps can be remotely
started from the Utilities Unit control room. Nornyadine or two pumps are in operation to

maintain 125-150 psig pressure on the RW system. All RW éireabove grade.

Plant usage of RW is as follows:
Utility Station water hoses
Process Unit FW hose reels
Cooling Water supply
Maintain pressure on FW system

Fire Water System

Fire water is supplied to the plant by three pumps of o are diesel driven and one is
motor driven. Normally no FW pumps are in service; thyonly run in case of a fire. The
FW system pressure is maintained by two jumpovers (8” andfrizi)the RW system. These
jumpovers are located near the Utilities Unit. A Zhpover exists at the RW and FW pump

location for the purpose of priming the FW pumps.

The FW pumps are set up to start automatically if thesly8¥em pressure declines below 110
psig. The electric driven pump starts at 110 psig. Thediesel driven pump starts at 100 psig.
The second diesel driven pump starts at 90 psig. Thesespean also be remotely started from
the Utilities Unit control room. All fire water linesre below grade for fire protection.
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Figure 15. Plant Raw Water and Fire Water Supply
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ELECTRICAL DISTRIBUTION SYSTEM

The electrical distribution system (Figure 16) consa$tiecoming feeders from medium voltage
switchgear, low voltage switchgear, motor control eerémergency power supply,
uninterruptible power supply, and power distribution panels.

High Voltage System
Two 13.8 kV incoming feeders are provided to the Timtene Wnieabattery limit. These are
two 100 percent capacity feeders. The power will be stepped @o4.16 kV via two redundant

main transformers located at the motor control center.

Medium Voltage System
In general, motors rated greater than 150 kW are fed from 4li6witchgear and motor

control center. NEMA Class E-2 fused starters arergéipeised for motor control.
Considerations are given in load assignment such teaiutage of one single motor control
center system does not result in the loss of powal tootors associated with a particular

system.

Low Voltage System

The 480 V plant loads are fed from the motor control ceartd employ double-ended
switchgear with a normally open bus tie breaker. Theseie breakers provide added system
reliability and flexibility.

In general, all motors belonging to process plant asagedtorage will be switched to
START/STOP using a local control station.
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Figure 16. Electrical Distribution System



Backup Power System
The Backup Power System consists of a 480 V motor coserdgéer, a normal source of power,

an alternate source of power provided by an emergesesgld@ngine-generator, and an
automatic transfer switch. The bus at the motor obontmter normally receive power from the
normal source of power supply from the offsite power sautdpon a loss of normal source of
power, the diesel engine-generator starts automatieaitythe motor control center will receive

power from the diesel generator via an automatic tearsstitch.

Uninterruptible Power System
An uninterruptible power system consisting of batteriesebatharger, inverter, static transfer

switch, a bypass transformer and maintenance bypashswiprovided to supply power to the

alarms, plant DCS system and instrumentation systems.
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PLANT NATURAL GAS SYSTEM

The plant purchases natural gas from the gas compan$” gipeline at 800 psig routes natural
gas to the plant. A pressure letdown station is locatéue east side of the plant consisting of
three control valves. Two valves are normally irvee with the third control valve usually
closed. The pressure letdown station is the propettyeofjas company. The #1 control valve is
in operation all of the time. The #2 valve opens wihenflow rate is high and closes at low

flow rates, thereby making possible more accurate mgtefithe gas flow. Details of the plant
natural gas distribution system are shown in Figure 17.

The plant natural gas distribution header normally aunsind 220-240 psig. Each process unit
has its own pressure controller which usually maintdiasunit natural gas pressure at 60 psig.

The furnaces and/or boilers are located at utilifi@stene, and units A and B. At units A and
B, natural gas is used to supplement the fuel gas producelutity in order to meet the
furnace and boiler fuel demands. Natural gas is alshase purge medium in unit startups and

shutdowns.

The Timtene Unit does not produce gas from the process, and does not currently have a fuel gas
drum provided. At the next turnaround, facilities to import process gas from other unit sources
will beinstalled. A fuel gasdrumwith instruments and controls as shown on Figure 17 will be

added to the unit. Process gas frequently contains condensable vapors which can become liquid

under certain conditions. Thisliquid must be knocked out in the fuel gas drum to prevent the
fuel gasfrom containing liquid dugs which could cause fires, explosionsin unit boilers and

furnaces.
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PLANT SEWER SYSTEM

The plant sewer system collects all water runoffrfiiaside the process units. All outside
battery limit water is collected in a series of dés and routed to the plant Waste Treatment
area. Those units that have hydrocarbons that williremahe liquid phase at ambient
temperatures have an API Separator which separates pi@ase from the water phase before
routing the water to the plant sewer system. Unitibitene, and the Utilities Unit, and the
Waste Treatment area have API Separators. The otherane only a simple system to
remove solids before sending their sewer water tpldog system (Figure 18).

The plant sewer collection header runs liquid full ladl tvay to the Waste Treatment API
Separator. This prevents any hydrocarbon gases froatting] in the sewer line. The effluent
water from this APl Separator flows to a surge basthen\Waste Treatment area. All
contamination in the sewer water is removed in theté&/areatment system before returning the

water to the bayou.

The sanitary sewer system is also routed to the Wastgment area where it is treated to

remove contaminants.

Within the Timtene Unit battery limit, all sewer drasr® trapped via a liquid seal in such a way
to prevent gases from backing up into the drain lines. Eig@rshows the type that is used to
trap the individual drains (manhole trap) and the typedbiédcts the area drainage (catch
basin).
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Figure 18. Plant Sewer System
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Figure 19. Unit Sewer Collection System/Timtene Unw&eSystem
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PLANT NITROGEN SYSTEM

Nitrogen gas is purchased from the Big Six Company and dedierthe plant via a 12”
pipeline. Pipeline pressure runs from 300 to 600 psig. Thempapalso serves other plants
along the Gulf Coast from Freeport, Texas to Lake lébaLouisiana. Big Six owns and
operates the meter station east of Unit B at the Pifoh. A sketch of the nitrogen system is
attached in Figure 20.

Nitrogen is delivered to the Timtene unit via a 3” linealsd in the pipe ditch. The pressure is
reduced at the battery limits to the desired pressure vigictually 150 psig. Nitrogen is used
primarily as an inert gas for blanketing vessels, |ieés, or for purging oxygen or combustible
materials. Nitrogen hose connections are locatetlligy gtations in the unit. These
connections are used for nitrogen only and are different the connections used for air, water
or steam. The nitrogen connections (National Standatghknhg) are welded to prevent them
from being changed to other type fittings (for air or wateses).

Nitrogen is used at Utilities as backup for instrument Aiso the Timtene Unit has the ability

to supplement the instrument air supply with nitrogen.

Note: Nitrogen is only used to supplement instrument air gesaf emergency since there is a
potential hazard in addingzNb the instrument air supply. A sophisticated alarm dexd a

system is used when,s added to the instrument air system.
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Figure 20. Plant Nitrogen System



FLARE AND RELIEF SYSTEM

The discharges from all safety valves, pressure m&gflators and operating vent and
blowdown valves in hydrocarbon service are collectedciosed piping system and sent to an
OSBL flare stack. Steam, air and nitrogen vapors digeh@a the atmosphere. Steam safety
valves discharge through tail pipes a safe distanceealp@ade or above the nearest operating
platform. Thermal relief valves are provided to protegtiast thermal expansion as required in
liquid filled systems. The flare and relief systenes @esigned to protect the unit against

overpressure.

The Timtene Unit has two collection systems: a wamhsystem and a cold-dry system. This
separation is made to avoid freezing in the wet systgémomnsequent plugging due to ice
formation. Both systems go to their respective knockowins where, after the cold vapors are

warmed, they are combined and sent to the flare stagur@~21).

Warm Flare System

The carbon steel warm relief system collects liquaidd vapors above 3E. The various
branches throughout the unit terminate in an 18-inch lo@esl to drain to warm flare knockout
drum D-303. D-303 is a carbon steel drum containing a stedrto vaporize light materials
and to warm up heavy materials so they can be recyctddibdeed. A high level alarm will be
triggered in the control room at 3'6” level in D-303. Tiogeiid can also be drained to the
process sewer or to a tank truck depending on the composifater must be drained off

before pumping.
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Figure 21. Timtene Flare System
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Cold Relief System

An 18-8 stainless steel cold relief system collects disj@ind vapors below 32 or attain lower
temperatures at low pressure by auto-refrigeration atineslief or blowdown valve. lItis
important for operators to recognize that while the faleé system is designed for extremely
cold temperatures, there are portions of some connettidhs flare that have a higher
temperature spec than the cold flare system itsetbw&r or drum connection will provide a
typical example (Figure 22). The various branches throuigihe unit terminate in an 18-8

header sloped to drain to cold flare knockout drum D-303.

Figure 22. Piping Detail for Connection to Cold Flare Syste

Note that the upstream 2-inch valve and piping is specffiedrbon steel with a minimum
temperature rating of —=28. If material in the Timtene Tower is flashed tardl system pressure
across the upstream valve, lower than®F2@mperature could be attained. For this reason only
the downstream valve is to be used for throttling flow fiaomg double block connection to the

flare system.

The cold flare drum, D-303, is a stainless steel drum usiegrel steam to vaporize the
accumulated liquids into the flare header. The headetto vaporize the liquids is supplied by
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a steam shroud on the outside lower portion of the drline flare system is designed to handle
system or equipment failures without smoking. Howevenay be necessary to reduce feed
rates when major upsets occur and cause flare smokiogprding to the Texas Air Control
Board (TACB) rules, an emission report must be filedhWiACB if the flare smoked five
minutes or more in any two-hour period. To comply with ldw, a log is maintained in the
supervisor’s office who is responsible for the area wikgused the emissions.

A nitrogen purge is maintained on the flare headers to axpitbsive mixtures in the flare lines.
Nitrogen and backup natural gas connections (in case;tbagply fails) are provided at the
dead ends of all ISBL headers.

Normally the flare system is operated without a waéad in the flare KO drum, D-301. To
insure positive pressure on the flare when it is necgssapen the flare for any reason, a water
seal of 4 inches }¥D is added to D-301. The flare is continuously monitoredeastack for @

by AR-1101.

The flare stack total height is 290 feet above grade.tiphg an alloy smokeless flare tip 48” in
diameter with three steam nozzles. The tip is guaeahto have a smokeless burning capacity
when operated with 75,000 Ibs/hr of steam and 375,000 Ibsfiydadcarbon. The steam aids in

combustion by creating draft and also cools the tip.

The flare pilots operate on natural gas and are ignitedflayne front generator. Because of the
heat radiation from the flare during peak loads, the otsnéire shielded and located near the seal
drum 195 feet from the base of the flare stack. The fip is continuously monitored by
television with the receiver located in the contenter.

Entry into the flare stack area is by permit only andtrbescoordinated with the Timtene Unit.

Anyone in the area must be in constant radio comtéibtthe Control Room.
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REFRIGERATION SYSTEM (M-501)

One of the important auxiliary systems in the Timtprexcess is the M-501 Refrigeration Unit.
The recovery of Timtene depends on the efficient dperand reliability of the refrigeration
system. A review of some of the basic principles imedlin refrigeration and the equipment

utilized follows.

We can all appreciate that heat flows in only one tlwacfrom high temperature to low
temperature. Because of this, whenever it is necessanol a substance below ambient
temperatures, it is necessary to artificially creatanaer temperature first. To do this we make
use of fluids which boil at very low temperatures; ngnfiedon in your refrigerator, car, or house
air conditioner, propylene, ethylene, ammonia, etplants. Generally these refrigerants can be
kept in the liquid state at room temperature only if thieykept under high pressure because
pressure increases the boiling points of all liquids.ekiine pressure on refrigerants is released,
however, these liquids boil violently and their temperad will drop considerably.

Propylene is a good example of such a liquid. Its boilirigt@t atmospheric pressure is 254
Propylene is normally a gas but it can be liquefied by isecompressor. In compressing any
gas, work is done and heat is generated in the gas. pressmg propylene, we add heat to the
gas and raise its temperature much warmer than the sdmguatmosphere. This allows us to
cool the compressed gas with water and in this manng@rdipylene is liquefied.

At this point, we have a supply of liquid at elevated pressand approximately at room
temperature. To make it boil, we have to release thespre under which it is stored since room
temperature is far above its atmospheric boiling pa@ne factor to keep in mind is that
everything has heat content unless it is at absolute(Z8&F below zero). Air in a room has
plenty of heat. That’s how we can cool it with ourcnditioners. When a pound of propylene
boils away, it absorbs about 188 BTUs (called its labeat). If we pour a pound of propylene
into an open container and watch it boil away a tleeneter inserted in the liquid would read
—54F. The heat for boiling would come from the contaimed anything else touching the

container including the surrounding air. Moisture in tinevauld condense and freeze on the
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container, and appear as frost. This then forms tpgesee of events in a simple refrigeration
cycle (Figure 23).

Figure 23. Simple Refrigeration Cycle

The cycle starts with the liquid refrigerant under puess The liquid flows from the receiver
through an expansion (control) valve where the pressuecigased and into an evaporator coil
(chiller, etc.). Here the refrigerant picks up heatrfithe material on the other side of the coil.
Beyond the evaporator is the compressor which puts e vender pressure and pumps it to the
condenser coils. The heat of vaporization and thedfeaimpression are both removed by the
cooling water in the condenser leaving the refrigerant agae in the liquid state.

The M-501 Refrigeration Unit provides low temperature coolmgdensing of T-101 overhead
using propylene refrigerant obtained from Plant Unit Ae phckage refrigeration skid contains
the C-501 propylene compressor, the T-501 turbine, E-501 propylederter and D-501
propylene receiver. The turbine is supplied with 900 psig stelaioh exhausts to the 400 psig
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steam system. Turbine speed is controlled by PC-501 whighhseelectronic turbine governor
SC-501 to maintain 40 psig suction pressure to C-501. This psopideylene refrigeration to
E-105 at a temperature of 205(+5°F).

The M-501 unit is equipped with a local panel alarm systefuwrction when variable operating
conditions reach a preset alarm or shutdown poine aldrm system consists of 10 plug-in units
with flash, signal horn, acknowledge button and tesbhutil he following alarm units are used:

Low lube oil pressure alarm...........c.c..coevvireen. 12 psig

Low lube oil pressure shutdown.................cce..... 8 PSIg

Auxiliary pump on alarm.........ccccooeeeiiiiiiiinennenns 18 psig (Normal 25 psig)
High filter/cooler Delta P..............ccovvvmeeevnnneees 10 psi

High/Low C-501 suction pressure...........cccc...eeu. 60 psig/20 psig
Reservoir level HIgh/LOW...........cccooviiiiiceeiis 6'/2'

Reservoir temperature High/Low....................... 150/100°F

D-501 receiver level High/Low...............c..ueeeee. 70% 20%
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Process Control

Table 10. Process Targets and Specifications

REACTION SYSTEM

Inst. No Name Target Remarks
F1-1 Rutene Feed from F- | 2,660,000 PPD PS-47 Auto Starts G-101B@250 psig
1001, 1002

FC-2 Rutene Reed to R-101 4,120,000 PPD

TC-5 R-101 Inlet Temp SOR: 12D Increasing temperature required as
EOR: 160C catalyst ages

P1-6 R-101 Inlet Pres 220 psig

P011-10 R-101 Diff Pres 5 psi Alarms at 10 psi

T1-6to 14 | R-101 Bed Temps SOR:140-220 | Alarms at 306C on any bed point, S/D
EOR:160-268C reactor if 3 points exceed 315

T1-15 R-101 Outlet Temp SOR: 24D Tied into reactor high temp shutdown
EOR: 265C logic

COOLING SYSTEM

Inst. No Name Target Remarks

FC-9 Garbol to Storage 480-560,000 PPD  LIC-1 on D-101 Resets FC-9

Al-1 Rutene Heavies in 800 PPIM Alarms at 1500 ppm, Off-spec @ 200(

Garbol Product ppm, Set by D-101 Temp
T1-23 D-101 Temperature (0] Adjust cooling water to E-103A,B
SEPARATION SYSTEM

Inst. No | Name Target Remarks

F1-3 Feed to T-101 3,640,000 PPD

P1-14 T-101 Top Pressure 160 psig Controlled by PC-41 on D-102

PC-41 D-102 R.D. Pres 150 psig Vents to Flare

Pd1-15 | T-101 Diff. Pres 5 psi Alarms to 10 psi

TC-29 Tray 12 Control Temp 85 Resets FC-4, Steam to E-106 Reboiler

FC-6 Reflux to T-101 180,000 PPH Low Flow Alarm @150,000 PPH

FC-5 Rutene Recycle 1,460,000 PPD Reset By LC-4 on T-101 BTMS

TC-36 D-102 R.D. Temp e Controls Propylene Refrig to E-105

FC-8 Kaytene Prod to Storage 120,000 PPD Reset by LC-8 on D-102

Al-2 Rutene Heavies in Timtene 1000 PM Alarms @ 1500 ppm, Oft-&p2000

ppm

PC-35 C-501 Suction Pres 40 psig Controls T-501 Speed Govedr, S

FC-13 C-501 Flow 20,000 PPH Min Flow Set at 16,000 PPH

TC-51 C-501 Suction Temp -6 Desuperheats C-501 Discharge to sucti
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| minimum flow

Table 11. Rutene — 1 Yield Data
Single Pass, LB/LB
Pressure 220 psig

Temp (°C) Timtene Kaytene Jneonv. Garbol Total
Rutene — 1
120 0.406 0.015 0.549 0.030 1.000
125 0.449 0.020 0.477 0.054 1.000
130 0.477 0.025 0.414 0.084 1.000
135 0.494 0.030 0.357 0.119 1.000
140 0.500 0.035 0.304 0.161 1.000
145 0.494 0.040 0.257 0.209 1.000
150 0.477 0.045 0.213 0.265 1.000
155 0.449 0.050 0.171 0.330 1.000
160 0.406 0.055 0.131 0.408 1.000
165 0.345 0.060 0.093 0.502 1.000
170 0.252 0.065 0.057 0.626 1.000
Table 12. Rutene — 2 Yield Data
Single Pass, LB/LB
Pressure 220 psig
Temp (°C) | Timtene Kaytene Rutene — 1 Garbol Total

120 0.389 0.015 0.541 0.055 1.000
125 0.431 0.020 0.470 0.079 1.000
130 0.458 0.025 0.408 0.109 1.000
135 0.474 0.030 0.352 0.144 1.000
140 0.479 0.035 0.300 0.171 1.000
145 0.474 0.040 0.252 0.234 1.000
150 0.458 0.045 0.207 0.290 1.000
155 0.431 0.050 0.164 0.355 1.000
160 0.389 0.055 0.123 0.433 1.000
165 0.329 0.060 0.084 0.527 1.000
170 0.237 0.065 0.046 0.652 1.000
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Table 13. Instrument Summary

TEMPERATURE
P&ID |Inst No Service

1 TI-1 Fresh Feed
TI-2 (Local) Fresh Feed
TI-3 Reactor Feed
TI-4 (Local) Reactor Feed
TC-5 R-101 Inlet Temp
TI-6 R-101 Top Bed Temps
TI-7 R-101 Top Bed Temps
TI-8 R-101 Top Bed Temps
TI-9 R-101 Bottom Bed Temps
TI-10 R-101 Bottom Bed Temps
TI-11 R-101 Bottom Bed Temps
TI-12 R-101 Bottom Bed Temps
TI-13 R-101 Bottom Bed Temps
TI-14 R-101 Bottom Bed Temps
TI-15 R-101 Outlet Temp
TI-16 (Local) | R-101 Inlet Temp
TI-17 Reactor Outlet from E-102

2 TI-18 Reactor Effluent to E-103A,B
T1-19 (Local) | Reactor Effluent to E-103A, B
T1-20 (Local) | Cool Water Out E-103A
TI1-21 (Local) | Cool Water Out E-103 B
T1-22 (Local) | E-103 A Shell Side Outlet (Process)
TI-23 D-101 Drum Temp
T1-24 (Local) | D-101 Drum temp

3 TI-25 T-101 Bottoms (Rutene Recycle)
TI-26 T-101 Bottoms To E-106
TI-27 T-101 Bottoms From E-106
TI-28 T-101 Tray 12
TC-29 T-101 Tray 12 (Control Point)
TI-30 T-101 Vapor Tray 38
TI-31 T-101 Tray 41
TI-32 T-101 Overhead
T1-33 (Local) | Cool Water Out E-104
T1-35 T-101 Overhead to E-105
TC-36 E-105 Outlet to D-105
T1-37 (Local) | E-105 Outlet to D-102
TI-38 Reflux to T-101

5 TI-39 (Local) | C-501 Oil Reservoir
T1-40 (Local) | Lube Oil To C-501
TI-41 (Local) | Propylene suction to C-501
T1-42 (Local) | Propylene discharge from C-501
TI1-43 (Local) | Cooling Water from E-501
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TEMPERATURE

T1-44 D-501 Propylene Drum
4 TI-45 F-1001 Rutene 1 Feed
T1-46 F-1002 Rutene 2 Feed
TI-47 F-1003 Kaytene Product
T1-48 F-1004 Timtene Product
T1-49 F-1005 Timtene Product
T1-50 F-1006 Garbol Product
5 TC-51 Propylene to C-501 minimum flow
PRESSURE
P&ID |Inst No Service
1 PS-1 G-101 B Auto Start
P1-2 (Local) G-101 A Suction
P1-3 (Local) G-101 A Discharge
P1-4 (Local) G-101 B Suction
P1-5 (Local) G-101 B Discharge
PI-6 R-101 Inlet
P1-7 (Local) R-101 Inlet
PI-8 R-101 Outlet
P1-9 (Local) R-101 Outlet
PDI-10 R-101 Pressure Drop
2 PI-11 D-101 Drum
P1-12 (Local) D-101 Drum
3 P1-13 T-101 Base
PI-14 T-101 Top
PDI-15 T-101 Differential Pressure
P1-16 (Local) G-103 B Suction 1
P1-17 (Local) G-103 B Discharge
P1-18 (Local) G-103 A Suction
P1-19 (Local) G-103 A Discharge
P1-20 (Local) Propylene Refrig Vapor Out E-105
P1-22 (Local) G-102 B Suction
P1-23 (Local) G-102 B Discharge
P1-24 (Local) G-102 A Suction
P1-25 (Local) G-102 A Discharge
P1-26 (Local) E-106 Steam Chest
5 P1-27 (Local) G-501 A/B Discharge
PS-28 (Local) G-501 B Auto Start
P1-29 (Local) Lube Oil Filter/Cooler Inlet
P1-30 (Local) Lube Oil Filter/Cooler Outlet
PdI-31 (Local) Filter/Cooler Differential Pressure
P1-32 (Local) Lube Oil Header

PAL-33 (Local)

Lube Oil Header Low Press Alarm

PSDL-34 (Local)

Lube Oil Header Low Press Shutdown
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PRESSURE

PC-35 C-501 Suction
P1-36 (Local) C-501 Suction
P1-37 (Local) C-501 Discharge
P1-38 (Local) D-501
5 P1-39 F-1003 Kaytene Product Drum
P1-40 F-1003 Kaytene Product Drum
3 PC-41 D-102 Reflux Drum
P1-42 (Local) D-102 Reflux Drum
1 PS-41 Auto Start G-101B Feed Pump
FLOW
P&ID |Inst No Service
1 F1-1 Fresh Rutene Feed
FC-2 Reactor Feed
F1-3 Feed to T-101
FC-4 Steam to E-106
FC-5 Rutene Recycle
FC-6 Reflux to T-101
FC-7 Timtene Product to Storage
FC-8 Kaytene Product to Storage
2 FC-9 Garbol Product to Storage
5 FC-13 C-501 Minimum Flow
LEVEL
P&ID |Inst No Service
1 LC-1 D-101
LG-2 (Local) D-101
3 LG-3 (Local) T-101 Base
LC-4 T-101 Base
LC-5 Propylene Refrig, E-105
LI-6 (Local) Propylene Refrig, E-105
LC-7 D-102
LG-8 (Local) D-102
4 LI-9 F-1001 Rutene 1 Feed
LI-10 F-1002 Rutene 2 Feed
LI-11 F-1003 Kaytene Product
LI-12 F-1004 Timtene Product
LI-13 F-1005 Timtene Product
LI-14 F-1006 Garbol Product
5 LG-15 (Local) C-501 Oil Reservoir
LS-16 (Local) C-501 Oil Reservoir H/L Alarm
LG-17 (Local) D-501 Propylene Refrigerant Level
LAH-18 (Local) D-501 High Alarm
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LEVEL

LAL-19 (Local) D-501 Low Alarm

4 LI-20 (Local) F-1001 Level Gage
LI-21 (Local) F-1002 Level Gage
LI-22 (Local) F-1003 Level Gage
LI-23 (Local) F-1004 Level Gage
LI-24 (Local) F-1005 Level Gage
LI-25 (Local) F-1006 Level Gage

RELIEF VALVES

P&ID |Inst No Service
1 RV-1 R-101A
RV-2 R-101A
RV-3 R-101B
RV-4 R-101B
RV-5 GT-101 A Exhaust
2 RV-6 D-101
3 RV-7 Propylene Refrig Vapor Out E-105
RV-8 T-101 Overhead
RV-9 GT-103 A Steam Exhaust
RV-10 GT-102 A Steam Exhaust
4 RV-11 F-1003 Kaytene Storage
5 RV-16 D-501 Propylene Receiver
RV-17 C-501 Oil Reservoir
CONTROL VALVES
P&ID |Inst No Service
1 FCV-2 Total Feed to Reactor R-101
TCV-5 R-101 Inlet Temperature
MOV-1 Reactor Depressure
2 FCV-9 Garbol Product to Storage
3 FCV-4 50 psig Steam to E-106
FCV-5 Rutene Recycle to R-101
FCV-6 T-101 Reflux
FCV-7 Timtene Product to Storage
FCV-8 Kaytene To Storage
LCV-5 Propylene Refrig to E-105
PCV-41 D-102 Vent to Flare
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SPECIAL INSTRUMENTS

P&ID |Inst No Service
5 SC-1 Governor for CT-501 Propylene Refrigeration
Al-1 Garbol Analyzer (Rutene Content)
Al-2 Timtene Analyzer (Rutene Content)
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Equipment List

Equipment Class:

Drums

— Tanks
— Pumps
GM -
GT -

OTMMmMmoOO®
[

=302
I

— Towers

Process Equipment:

- 101

- 102

- 101

- 102

— 103A/B
- 104

- 105

- 106

- 101 A,B
102 A, B
— 103A/B
- 1001

— 1002

— 1003

— 1004

— 1005

— 1006

- 101 A B
- 101

ST TTTTTTOOOMMMMMMOO
I

— Exchangers

— Furnaces, Boilers
— Compressors, Fans

Motor Drive
Turbine Drive
— Special Equipment
Reactors

Garbol Separator

Reflux Drum

Startup Feed Heater
Feed/Reactor Effluent Exchanger
Product Cooler

Overhead Cooling Water Condenser
Overhead Refrigerant Condenser
Reboiler

Rutene Feed Pumps

Recycle Pumps

Reflux Pumps

Rutene 1 Feed Storage

Rutene 2 Feed Storage

Kaytene Product

Timtene Product

Timtene Product

Garbol Product

Timtene Reactors

Timtene Tower
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Utility and Auxiliary Equipment:

- 201AB
- 201A B
- 201AB,C
- 202A,B,C
- 203A,B,C
- 204 A, B,C
- 205

- 301

- 302

- 303

- 304

- 201

201

- 202

- 203

- 204

- 201AB,C
- 202 A B,

— 203A,B

- 401 AB,C
- 301

— 302

- 501

- 401

H4HZZZO000OTMMMMMUUUUUUUUUOW
[

Boilers

Boiler F. D. Fans

Water Filters

Cation Demineralizers
Anion Demineralizers
Mix Bed Demineralizers
Deaerator

Flare Knock Out Drum
Flare Seal Drum

Warm Flare Drum

Cold Flare Drum

Make Up Water Heater
Clarifier

Demineralized Water Storage
Clarified Water Storage
Condensate Flash Drum
BFW Pumps

Clarified Water Pumps
Demineralized Water Pumps
Cooling Water Pumps
Flare Stack

Emergency Generator
Refrigeration Unit
Cooling Tower

Gulf Coast Process Technology Alliance

79



Gulf Coast Process Technology Alliance

80



Gulf Coast Process Technology Alliance

81



Gulf Coast Process Technology Alliance

82



Gulf Coast Process Technology Alliance

83



Normal Operations and Procedures

LEAD TECHNICIAN DUTIES

The duties listed are intended to be comprehensive, bull imatlasive, and are given as a guide
to the performance of the work for the Lead Technicialme Oead Technician will be expected
to perform duties necessary to carrying out the safe fingket operation of the unit. This Lead
Technician may perform any of the duties of the unit crewequired.

Lead Technician Duties Knowledge Required

1. Assign unit jobs to technician. aCapabilities of each technician
b. Requirements for each unit job

2. Direct activities of entire unit a. Entire unit operation
and of all unit personnel to b. Mechanical and operating limitations of equipment
obtain desired products and c. How to plan work
operating conditions. d. How to coordinate work among the different jobs
e. What changes to make to reach desired conditipns
f.  Product specifications
g. How to spot abnormal situations
3. Carry out instructions issued | a. Current operating conditions
from supervision b. Equipment limitations
c. The best method to effect changes
d. How to follow instructions
4. Train or direct training of unit | a. Know the personnel on shift
personnel and maintain a good| b. Know their previous experience, status of training,

working group. and ability to absorb training

Guidelines for all jobs

How to “handle” and work with people

e. How to develop and maintain a working team on
shift

oo

5. Organize, direct and assist as
necessary in shutting down and
in placing the unit on stream.

Proper shutdown and startup procedures
How to allocate work
How to direct the activities of the unit crew

oop

6. Maintain a neat and orderly worka. Standard for good housekeeping
area. b. Equipment cleaning assignments
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What work is to be done
When work is to be don

7. Authorize issuance of work
orders. Direct preparations or
prepare equipment for Precautions necessary to do the job safely
Mechanical Department during How to coordinate work between Mechanical
operations and direct Operating Department and Operations
Department work during e. SH&E procedures
turnarounds. Keep up with
status of repairs.

apop

8. Act properly during an a. Emergency procedures
emergency. b. What steps to take to relieve or remove the
emergency situation

c. What emergency controls and equipment are
available

9. Work safely and require others
work safely.

Good judgement in following SH&E Procedures
How to use Safety Equipment

Where various types of chemical hazards exist
When safety equipment is required

Safety precautions for handling unit streams
Where safety equipment is available

Proper procedure for issuance of all Permits

S

10. Assume responsibility for Why such records are prepared
preparation of, and check as How the records are prepared and what is to be
required, all reports originating included
at the unit such as Loading
Reports, Daily Yield Reports,
Tank Car Reports, Log Sheets,
Log Book, Shutdown Repair

o

Iltems, etc.
11. Assume responsibility for a. Where references are stored
maintenance of reference b. What materials is included in each

materials on the unit:
Daily Instructions Book
Permanent Instructions and Data
Book

Sample Schedule Folder
Fire Protection Manual
SH&E Manual

MSDS

Training Manuals

oo

@~®ao0

12.Keep supervision informed of a. Up-to-the-minute operations and overall unit status
operating and personnel problems,
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TECHNICIAN GENERAL DUTIES

The technician assists the Lead Technician in the aperat the unit. This person performs
one of the job assignments at the Timtene Unit agreess$. The duties listed below are those of
a general nature pertaining to all job assignments. Teahsigvill be expected to perform
duties necessary to carry out the safe and efficiematipe of the unit.

Technician Duties Knowledge Required
1. Prepare equipment for the a. SH&E precautions and requirements
Mechanical Department during b. How to prepare the equipment for repairs

operations and during turnarounds| c. How to follow a job through and completely
Follow the Mechanical Department handle job

work performed. d. How to secure equipment and how to return
equipment to service

2. Assist other technicians as directed. [Retails of each job
b. How to think and act quickly to keep difficulties at
a minimum

3. As assigned, perform on the job | a. All of the requirements for performing Job
assignments at the unit in addition to assignments
other duties.

4. Prepare for step-up to lead position. lead Technician duties

5. Assist in the training of other a. How to work with people
technicians. b. How to instruct people
c. Have to complete understanding of unit operations
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INSIDE CONTROL ROOM DUTIES

This person must be able to perform general operator @dutgeany of the other various duties
to which he may be assigned. The duties listed belomi@meded to be comprehensive, but not
all inclusive, and are given as a guide to the performaithe work for inside the control room.
The Technician will be expected to perform such dutiesssacg to carrying out the safe and

efficient operation of the unit.

Inside Control Room Duties Knowledge Required

1. Setindex on analog and/or digital | a. Flow through all systems
instruments in the control room to | b. Normal flow rates, temperatures, pressures, levels,

control flows, pressures, analyzer reading

temperatures, and levels. Thisis | c. What each instrument does

done to maintain product d. Where primary measuring element is located

specifications and in accordance | e. The effect of each change on rest of system, ard

with instructions. how to anticipate what additional changes will be
needed

f. Product specifications and what adjustments to
make to meet specifications

g. Fail safe position of all control valves
2. Place instruments on manual or a. How to manipulate instruments smoothly
automatic operation to control b. When to place on manual
variable as required. c. When to place on automatic
d. Controlling range of instruments
3. Monitor all data in control room a. Normal values
pertinent to operation of the unit andd. What readings to take
utilize as required. c. Frequency of readings
d. Where to record data
e. How to read Tl and charts
f. How to apply chart factors
4. Watch instruments closely when | a. Lineup and operation

changers are being made outside | b. What to do if something goes wrong
such as:

a. Switching pumps

b. Bypassing equipment

c. Putting equipment on the line
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5. Monitor conditions when unit is a. Normal readings of instruments.
lined out so as to catch any upset
before any serious damage is done.

6. Act promptly during emergency. aProcedure for each emergency
b. Operator assigned to specific equipment involved

7. Answer phone in control room and| a. Standard for good housekeeping
attend to other duties in the control b. Safety involved
room c. Performance expected of Technicians
Initiate work orders
Call in storehouse orders
Make out reports as directed
Maintain good housekeeping
File completed reports, printout
etc.

®opoTw

w
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OUTSIDE TECHNICIAN DUTIES

This person must be able to perform any of the otherwsudaties to which he may be assigned.

The duties listed below are intended to be comprehensivapbatl inclusive, and are given as

a guide to the performance of the work for the out®ideassignments. The Technician will be

expected to perform such duties necessary to carrying®sttha and efficient operation of the

unit.

Outside Technician Duties

Knowledge Required

1. Line up equipment or check lineup
of equipment in the assigned area.

a.
b.
C.

Process flow through equipment
Normal operating conditions
Normal positions (open or closed) of valves

2. Operate pumps:

a. Start, stop, and switch pumps

b. Check the pumps in operating fa
(1) Lineup
(2) Discharge pressure
(3) Lubrication
(4) Bearing temperatures
(5) Gland temperatures
(6) Cooling water
(7) Housekeeping
(8) Unusual noises

aService and line up for each pump
Proper lubrication for each pump
Cooling water lineup
Pumped liquid purges for mechanical seals
Normal operating conditions for each pump

3. Adjust water to exchangers

&xchanger service and duty
Water temperature limits
Water lineup

4. Line up charge and product
rundown.

Tank and field lines for charge streams; valve a
blind locations at battery limits

5. Watch levels in gauge glasses on
vessels.
a. Check levels against recorders
and transmitters
b. Report radical changes
c. Drain glasses when necessary

Normal levels in each vessel
How to drain glasses and check levels
Service for each vessel
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Make operational changes on
equipment not made in control roo

g o

Lineup on equipment involved
Why change is being made

such as on local pressure, flow and c. How to set instruments
temperature controllers, etc. d. Fail safe action of control valves
. Take all outside instrument readingsa. Location of instruments, safety equipment
safety and routine inspections and | b. Where to record
record on forms. c. Normal readings
d. Frequency of readings, checklists
Maintain purge to specified a. Instruments that require purge
instruments. b. Purge media
c. Purge rate
Lubricate plug cocks and valves in| a. Type of lubricant
equipment assigned, to maintain | b. Method of lubrication
proper operations.
10. Operate steam and utility systems. Bormal operating conditions
b. Source and disposition of steam and condensat

e

11.Check relief valve discharges.

&roper procedure for checking

12.Check operation of the continuous
analyzers, sample point, speed loops, Flow through steam tracing lines

a.

Flow through sample loops

W

etc. c. How to open sample to sampling system and hg
to block off sampling system
d. When sampling system should be blocked off
13.Patrol area — correct or arrange for a. Standards for each item involved

correction any items connected withb. Proper locations for fire extinguishers and fire
a. Leaks blankets
b. SH&E items c. Location of steam hose stations and equipment|
c. Repair items required at each station
d. Housekeeping. d. Performance expected of operators
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MAJOR START UP STEPS

Pre-start inspection for equipment closure, unit cleasdinghutdown blinds out, running
blinds in.

Commission utilities: electricity, air, water, gatant steam, nitrogen.

Start up BFW plant: clarifier, filters, demineralizeeaerator, BFW pumps.

Start up unit boilers B-201A,B & steam system.

Start up cooling water circulation and cooling tower.

Purge process equipment tg Eree.

Place relief and flare system in service.

Start propylene refrigeration system.

Start Rutene feed pump at 75% rate, heat up reactor amdiplservice.

Start cooling system, establish Garbol level and sergpen-Garbol to storage.

Start Timtene tower, line-out and send on spec KayfEingene to storage.

Increase unit rate to targets.

MAJOR SHUT DOWN STEPS

Preshutdown review and update of shutdown procedure.

Schedule extra process, mechanical technicians for shdtimg.

Arrange for materials, supplies, tools needed for shuttimghdo

Communicate shutdown schedule to plant departments and mneintal agencies.
Decrease feed rate, temperatures slowly to minimizerthl shock to equipment.
Shutdown propylene refrigeration system and deinventodnipA.

Pumpout, recover all possible hydrocarbons.

Depressure gases/vapors to fuel, or flare.

© © N o g s~ w D P

Purge system with nitrogen to gas free.

[ —
o

Blind off HC battery limit block valves, and vessels toopened.

[ —
[

. Aerate vessels to be opened and permit for entry.

=
N

. With a full tank of demineralized water, shutdown BFW,attator, and boilers.
Keep steam headers in service with plant steam weeded for maintenance.
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13. Shutdown cooling tower and water pumps. Insure HVAC equipirenalternate
water supply.
14. Keep electrical, nitrogen, instrumental air, raw wdieg,water systems in service

(special safety provisions required for limited shutdowthefe systems).

EMERGENCY PROCEDURES

This section includes the procedures and guides which aipegsfor coping with unit
emergencies arising from process, utility and/or equiprfalures. These procedures must be
learned thoroughly, reviewed periodically and practiced frioma to time to retain knowledge
and develop team work. When an emergency situation g¢bers is generally little time
available to look up the correct responses.

Although these procedures must be thoroughly learned and watgrdtey are not intended to
cover every conceivable situation, and, thus, therdearo substitute for the use of good
judgement by Technicians. This judgement must be based oroagh understanding of the
process and a detailed knowledge of the equipment. Rvppeator response to emergency
shutdown and emergency procedures requires a basic undergtahthe major steps and the
sequences in a normal startup and a normal shutdown.ygdeftemergency may require a
change in the critical path but the steps involved felgahutting down the unit or safely and
efficiently recovering from an emergency conditionl e the same as for the normal cases.

Emergency Shutdown Basic Steps

a. Handling of feeds, intermediate streams and products

b. Decisions involving the Fired Equipment

c. Shut down techniques for major equipment to avoid/mirerdiamage
d. Safe-ing reactor system
e

Integrity of utility systems

The particular emergency condition determines the patsegquence of steps which can be
accommodated with the operating staff on hand. Theepsoand engineering design,
safety/hazop reviews, etc., attempt to provide all possédfisguards and conditioned equipment
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responses to predictable emergencies. In the final aahgsvever, it is the resident operating

staff which must be prepared.

An emergency shutdown of the entire umill be required if one of the following occurs:
a. Total and sustained electric power failure

Total and sustained cooling water failure

Total and sustained instrument air failure

Loss of steam pressure

Serious and uncontrollable leakage of hydrocarbons/chesmical

-~ 0o o o T

Serious and uncontrollable fire

Failure of major equipment items or utility systemisentthan the above listed will cause upset
and lead to product interruption. In most cases, howvetet down of the entire unit is not a
result. Proper emergency response to these failuremsinilinize unit disruption and enhance
the safety of personnel and equipment. Failure of sgayegment, individual instruments
where bypass or hand-jack is available, and similartslar individual failures are not
considered to require emergency shutdown. Momentary faifiaay utility is considered a
temporary emergency which will be abated as quickly @sé¢hvice is reliably restored.

Electric Power Failure

A sustained power failure is considered to be a remasilpbty. Usually power failures are
short term and emphasis is placed on maintaining comtrtite equipment still operating and
avoiding, if possible, a complete shut down. It isiassd that the emergency power and the
UPS continue to supply instrument and emergency circuasighout a partial or total power
failure. All critical pump services have normally opergtturbine drives with motor driven
spares. On partial or total power failure, check tHadassible turbine driven pumps are in
operation. Due to loss of reflux and feed to the tow@dyets may go off spec. Stop reboiling

tower if reflux is not available.

In case of a sustained power failure, the following actshmild be indicated to be

accomplished as safely as possible:
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a. Align the DCS screens for as broad an overview asltgess

b. Start any turbine driven pumps not in service.

c. Continue running compressor on minimum flow, if 900 psig ste@@®sure permit.
If header pressure decays significantly, shut down congress

d. With loss of cooling tower fans, cooling water temperatuitieincrease. It is
important to reduce cooling tower load to a level which sufport the compressor
and other systems which are in operation.

e. Block in and bypass the Reactor, depressure amubge.

f. Watch pressures and levels in equipment and vent to fRmessure liquid to down
stream equipment, storage, or to flare. Watch lagelimulation in the flare drum.

Equipment should be shut down and blocked in as far adfbgimeans of control room
instrumentation with particular attention paid to pressare levels. If a restart after an
emergency shutdown is anticipated fairly soon, operatmglitions (particularly levels) should
be maintained as near normal as possible to faciliteteststart.

Cooling Water Failure
Complete cooling water failure results in one of thetgst emergency situations. The unit must
be shut down immediately. Actions to be taken on taswsd cooling water failure:

a. Shut off feed. Try to minimize rapid temperature shoclctvican lead to equipment
damage.
Shut off reboiler heat input.
Bypass, block in and depressure reactor. Nitrogen purdgéo f

Shut down Propylene compressor.

® a0 T

Release excessive pressure to the flare whenever pdssibieimize lifting the
relief valves. Reduce liquid levels in tower and drumsational, if possibility of a
restart exists. Avoid depressuring of light liquids in pquent not designed for low
temperature. This will result in metal temperatureswehe safe level. Provide;N

overpressure to avoid this possibility.

Partial cooling water circulation failure will occur power failure (loss of 2 pumps, all fans) or

steam failure (loss of pump). If a partial cooling wdddure occurs, the plant throughout must
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be reduced to match the cooling water available. Thingstoh for include compressor

temperatures, pressures and reactor conditions.

Instrument Air Failure

General instrument air failure is unlikely as the utdiburce has multiple air compressors and is
further backed up with a nitrogen jumper. The Timtene dls@ has a manual nitrogen to
instrument air jumpover if the OSBL source is lost.e Bl failure actions of the control valves
are designed to bring the unit down as safely as possibfeefsonnel and equipment. In
general, the design will stop feed, stop reboiler hgauti maintain refluxes and maintain some
cooling water circulation. The Propylene Compressdesgned to continue running until
manually tripped. Air operated shut off valves and pneigalft activated control valves will

not function when air pressure drops below normal. aFgustained instrument air outage,

guideline actions to be taken are the same as for coobiey failure.

Steam System Failure

Various emergencies could occur depending on whetherighizi@ure of the BFW system,

OSBL or ISBL boiler, and what steam header is involvéle technicians on hand will need to
react promptly and appropriately to whatever situationgmtsstself. The tie-ins among

Utilities, Timtene and other units provide such BFW/stéaribility that a complete steam
system failure is unlikely. If the Timtene unit werddse all steam production, such as during a
complete loss of BFW or fuel gas supply to boilensg@ad shutdown of the unit is required. If
available, import as much 900 and 400 psig steam as possiblercaeegd with shutdown steps

for the process systems as outlined in the normal shatgovecedure.

It is important, particularly under emergency condgioio have good knowledge and
understanding of steam systems and controls. Thessrsyate subject to snowballing loss of
pressure if demand exceeds supply. This occurs because gobéraors sense a slow down in
RPMs and open wider to admit more steam. This, in towers the steam pressure further and
so on. Under these conditions it is necessary to ecldacl or speed as much as possible while

efforts are made to restore the lost steam supply.
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Serious and Uncontrollable Leakage of Hydrocarbons/Chemicals

Prevention of all hydrocarbon chemical leaks is thegwmat. However, in spite of the best
equipment and operating procedures, some leaks will o€empt efficient action, soon after a
leak is detected, can often bring it under control and ptesexious damage or injury. It is the
duty of operating personnel to detect and stop small leakgppisowith facilities in hand.

When there is any doubt about the ability to control¢&age or if additional assistance is
required, the plant emergency organization is to be samachand participate in decisions on the
further steps to be taken. The unit is provided with hydrocadietectors sited within the unit to
give early warning of hydrocarbon leakage. Location odcets and alarm levels are displayed
in the control room. In addition, wind direction andogaty gauges are in the same general area
on the control board. Safety equipment locationfeénunit area are shown on the plot plan
safety equipment layout (Timtene Plant Location of #H&quipment). Every hydrocarbon
detector alarm warrants an immediate field check. téblenician assigned to the area is
instructed to check wind direction, review the locatiothef nearest safety equipment before
responding, and approach the area with due caution.

Actions to be taken at the occurrence of serious leakdggeywend upon the location, proximity
to known ignition sources, wind direction, velocity andnenous other variables. Standard plant
spill procedures are to be followed and the unit is shuhdmwan emergency basis in as orderly
a manner as possible. Emergency actions include extinggiahiboiler burners as quickly as
possible, closing stack dampers and isolating the souftarohable materials to leaks.

Closing of FM valves to fired equipment can be done frioencontrol building or field

depending on the situation. Shutdown of motors can lmgidcshed from the motor control
centers. Containment of liquid and gaseous hydrocarbonrbsotied release to the flare is the
goal. Any hydrocarbon releases to atmosphere or to sedMenly add to the already

hazardous condition. Complete unit evacuation procedurassembly location is prescribed in
the SH&E Reference Manual.

Serious and Uncontrollable Fire
Prevention of all fires is a plant goal. Howevarspite of the best equipment and operating
procedures, some fires will occur. Prompt efficientaacioon after a fire is detected can often

bring it under control and prevent serious damage or injiing.the duty of operating personnel
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to detect and stop small fires promptly with facilitisdhand. When there is any doubt about the
ability to control the fire, or if additional assistanis required, the plant emergency

organizations is to be summoned and participate in decisibaabsequent steps.

Actions to be taken at the occurrence of a seriousviltelepend upon the location, proximity to
known ignition sources, wind direction, velocity and muaus other variables. Standard plant
fire-fighting procedures are to be followed while the isigéhut down on an emergency basis in
as orderly a manner as possible. Emergency actions inektiiguishing all boiler burners as
quickly as possible, closing stack dampers and isolatingainee of flammable material to the
fire. Closing the Battery Limit block valves to is@dhe unit from the plant may be indicated.
Closing of FM valves to fired equipment can be done frioencontrol building or field
depending on the situation. Shutdown of motors can lmgidshed from the motor control
centers. Containment of liquid and gaseous hydrocarbonribsotied release to the flare is the
goal. Any hydrocarbon releases to atmosphere or to sedMenly add to the already
hazardous condition. Complete fire-fighting, unit evaicueprocedure, assembly locations are
prescribed in the SH&E Reference Manual.
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Runaway Reaction
The Timtene Reaction involves hydrogen transfer irr¢laetion and is exothermic thus, it
releases heat. Most reactions are temperature depamtkinicreasing temperature increases
reaction rate. This, in turn, increases temperatliiehmincreases reaction rate, etc., until the
reaction peaks. Runaway reactions have potential to sausels upset, equipment damage and
injury. In summary, the steps involved in respondingetor runaway are:

a. Cool the reactor (automatically or manually).

b. Address the unit upset that may follow.

c. Get out of the reactor if the temperature approactesdbipment limitations.

d. Address the off-spec material and the upset that rdsmiltsloss of reaction.

Stabilize tower on total reflux if possible. Minimidge extent of equipment contaminated with
off-spec material by proper choice of the location rehaf-spec is diverted. Prepare system for
restart when reactor temperatures are cooled suffigieelow the normal operating inlet

temperature.

Nickel and cobalt containing catalysts can form highly t@aaidonyls by reaction with carbon
monoxide at certain temperature levels. These aréapbd$o occur on cool down or heat up of
the reactors. Operators should be aware of this posgilpiirticularly if leakage to atmosphere

occurs during these operations.

SCHEDULE OF ROUTINE EQUIPMENT CHECKS

Safety equipment check — Sunday, days.

Communication check — Saturday, days.

Standby Pump “Run-in” check — Monday, nights.

Pump vibrations check — First Night shift back from dafys o

o r w0 e

Relief valve check — Sunday, days.

99

Gulf Coast Process Technology Alliance



Utility Stations

There are utility stations to supply air, water, steana nitrogen located throughout the
Timtene Unit (Figure 24). The stations are located soshéeking areas at grade, in
structures and in buildings, can be reached with a simogl®mal length of hose.

The prescribed coupling for each utility is installed aaaktwelded to prevent their
removal and interchange. Bleeders for nitrogen connectiomsld have no threads to
prevent installation of improper couplings.

Interchange of utility couplings and hose can havegsrconsequences. For example,
the wrong hose on steam could result in personnel itjecause the overheated hose
burst. The wrong hose on nitrogen could result in asphigxi if No were used in a
closed area, instead of air. The wrong hose on aideesllt in someone introducing air
into a process, thinking it was,Nwith potential fire, explosion consequence.

In addition to having fittings installed to prevent intembeability, air and nitrogen lines
are typically color-coded: light green for air and @@ifor N.

To avoid contamination of theNystem with air, water, and especially hydrocarbons,
check valves are installed in each utility #ation. In cases where Ranifolds are used
for purging several systems, the main check valve shouldenatlied on to prevent
contamination. It is possible to short circuit betwegstems, if N pressure fails. Each

valve on the manifold should have a check valve.

In spite of using color-coded lines, non-removable figiand check valve errors have
been made that were or could have been disastrous. Wgmgnutility hoses, each
operator should double check the hose and couplings to bssneane, somehow, did

not make an error.
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Figure 24. Typical Utility Station
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MATERIAL SAFETY DATA SHEET

PROPYLENE
MSDS No. 01258000 ANSI/ENGLISH

1.0 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: AMOCO PROPYLENE

MANUFACTURER/SUPPLIER:

Coastal Chemical Co.
200 East Randolph Drive
Chicago, lllinois 60601 U.S.A.

EMERGENCY HEALTH INFORMATIO N:

1 (800) 447-8735

EMERGENCY SPILL INFORMATION:
1 (800) 424-9300 CHEMTREC (USA)

OTHER PRODUCT SAFETY

INFORMATION:
(312) 856-3907

2.0 COMPOSITION/INFORMATION ON INGREDIENTS

Componer

CAS #

Range % by W

Propylen:

115-07-1

10C

(See Section 8.0, “Exposure Controls/Personal Protéctmmexposure guidelines)

3.0 HAZARDS IDENTIFICATION

Emergency Overview Danger! Extremely flammable. Extremely cold matecan cause
burns similar to frost bite. Inhalation causes chehaisphyxiation.

POTENTIAL HEAL EFFECTS:

EYE CONTACT: Extremely cold material; can cause burns similardsthite.

SKIN CONTACT: Extremely cold material; can cause burns similar tetlrite.
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INHALATION: Inhalation causes chemical asphyxiation. See “Toagioal Information”
section (Section 11.0).

INGESTION: Ingestion of liquid can cause burns similar to frostbite.
HMIS CODE: (Health: 1) (Flammability: 4) (Reactivity: 0)

NFPA CODE: (Health: 1) (Flammability: 4) (Reactivity: 0)

4.0 FIRST AID MEASURES

EYE: Flush eyes with plenty of water for at least 15 misut€hen get immediate medical
attention.

SKIN: Contact with liquid: Immediately flush with plenty tépid water (105-115°F; 41-46°C).
DO NOT USE HOT WATER. Get immediate medical atimmt

INHALATION: If adverse effects occur, remove to uncontaminated &Bese artificial
respiration if not breathing. Get immediate medat&ntion.

INGESTION: If swallowed, drink plenty of water. Induce vomiting omllythe instructions of
a physician. Get immediately medical attention.

5.0 FIRE FIGHTING MEASURES
FLASHPOINT: -162°F(-108°C)
UEL: 11.1%
LEL: 2.0%
AUTOIGNITION TEMPERATURE: 860°F (460°C)
FLAMMABILITY CLASSIFICATION: Extremely Flammable Liquid.

EXTINGUISHING MEDIA: Agents approved for Class B hazards (e.g., dry chercmddpn
dioxide, foam, steam) or water fog.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Extremely flammable liquid. Vapor may
explode if ignited in enclosed area.

FIRE-FIGHTING EQUIPMENT: Firefighters should wear full bunker gear, including a
positive pressure self-contained breathing apparatus.
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PRECAUTIONS: Keep away from sources of ignition (e.g., heat and dlpares). Use with
adequate ventilation. Keep container closed.

HAZARDOUS COMBUSTION PRODUCTS: Hazardous polymerization possible with
catalyst and heat. Incomplete burning can produce carbooxide and/or carbon dioxide and
other harmful products.

6.0 ACCIDENTAL RELEASE MEASURES

Remove or shut off all sources of ignition. Increasetilation if possible.

7.0 HANDLING AND STORAGE

HANDLING: Keep away from ignition sources (e.g., heat, sparkspen flames). Do not cut,
puncture, or weld on or near this container.

STORAGE: Store in flammable liquids storage area. Store aweay heat, ignition sources,
and open flame in accordance with applicable regulatigeep container closed.

8.0 EXPOSURE CONTROLS/PERSONAL PROTECTION
EYE: Do not get in eyes. Wear chemical goggles and facklshie
SKIN: Wear clothing, gloves and footwear that cannot be peteet by chemicals or oil.

INHALATION: Use with adequate ventilation. If heated and ventiteiSanadequate, use
supplied-air respirator approved by NIOSH/MSHA.

ENGINEERING CONTROLS: Control airborne concentrations below the exposure
guidelines.

EXPOSURE GUIDELINES:

Componer CAS # Exposure Limit
Propylen: 115-07-1 | ACGIH TLV-TWA: simple asphyxiat

9.0 CHEMICAL AND PHYSICAL PROPERTIES

APPEARANCE AND ODOR: Gas and liquid. Clear. Hydrocarbon odor.
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pH: Not determined.

VAPOR PRESSURE: 7060 mm Hg at 20°C
VAPOR DENSITY: 1.48

BOILING POINT: -54°F (-48°C)

MELTING POINT: Not determined.
SOLUBILITY IN WATER:  Slight, 0.1 to 1.0%.

SPECIFIC GRAVITY (WATER=1): 0.51

10.0 STABILITY AND REACTIVITY
STABILITY: Burning can be started easily.

CONDITIONS TO AVOID: Keep away from ignition sources (e.g., heat, sparidpaen
flames).

MATERIALS TO AVOID: None identified.

HAZARDOUS DECOMPOSITION: Burning can produce carbon monoxide and/or carbon
dioxide and other harmful products.

HAZARDOUS POLYMERIZATION:  Will not occur.

11.0 TOXICOLOGICAL INFORMATION
ACUTE TOXICITY DATA:
EYE IRRITATION: Testing not conducted. See Other Toxicity Data.
SKIN IRRITATION: Testing not conducted. See Other Toxicity Data.
DERMAL LD 50: Testing not conducted. See Other Toxicity Data.
ORAL LD50: Testing not conducted. See Other Toxicity Data.

INHALATION LC50: Testing not conducted. See Other Toxicity Data.

105
Gulf Coast Process Technology Alliance



OTHER TOXICITY DATA: Specific toxicity tests have not been conducted orptioiduct.
Our hazard evaluation is based on information from aimpitoducts, the ingredients, technical
literature, and/or professional experience.
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This material is an asphyxiant. Asphyxiants may rediae@®xygen concentration in the air to
dangerous levels. Symptoms of lack of oxygen include isecedepth and frequency of
breathing, air hunger, dizziness, headache, nauseasosflaonsciousness.

No component of this product at levels greater than 0.1éemified as a carcinogen by ACGIH
or the International Agency for Research on Can@d®RC). No component of this product
present at levels greater than 0.1% is identified ascanogen by the U.S. National Toxicology
Program (NTP) or the U.S. Occupational Safety and Héait{OSHA).

12.0 ECOLOGICAL INFORMATION

Ecological testing has not been conducted on this product.

13.0 DISPOSAL INFORMATION

Disposal must be in accordance with applicable fedsta@tk or local regulations.

14.0 TRANSPORTATION INFORMATION
U.S. DEPT OF TRANSPORTATION
Shipping Name Propylene
Hazard Class 2.1
Identification Number UN1077
INTERNATIONAL INFORMATION:

Sea (IMO/IMDG)

Shipping Name Propylene

Class 2.1

UN Number UN1077
Air (ICAOIATA)

Shipping Name Propylene

Class 2.1

Subsidiary Class UN1077

EUROPEAN ROAD/RAIL (ADR/RID)
Shipping Name Not determined
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Canadian Transportation of Dangerous Goods

Shipping Name Propylene
Hazard Class 2.1
UN Number UN1077

15.0 REGULATORY INFORMATION

CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR Part 302):
This product is not reportable under 40 CFR Part 302.4.

SARA TITLE Ill SECTION 302 EXTREMELY HAZARDOUS SUBSTAN CES (40 CFR
Part 355): This product is not regulated under Section 302 oASAE 40 CFR Part 355.

SARA TITLE Il SECTIONS 311/312 HSAZARDOUS CATEGORIZATION (40 CFR
PART 370): This product is defined as hazardous by OSHA under 29 CFR%4111200(d).

SARA TITLE Il SECTION 313 (40 CFR Part 372): This product contains the following
substance(s), which is on the Toxic Chemicals List iICER Part 372:

Component/CAS Numb Weight Percer
Propylene 11-07-1 10C

U.S. INVENTORY (TSCA): Listed on inventory.

OSHA HAZARD COMMUNICATION STANDARD: Flammable gas.
EC INVENTORY (EINECS/ELINCS): Not determined.

JAPAN INVENTORY (MITI):  Not determined.

AUSTRALIA INVENTORY (AICS): Not determined.

KOREA INVENTORY (ECL): Not determined.

CANADA INVENTORY (DSL): Not determined.

PHILIPPINE INVENTORY (PICCS): Not determined.

16.0 OTHER INFORMATION
Prepared by:
Environment , Health and Safety Department

Issued: June 19, 1997
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Supersedes:March 19, 1997

This Material Safety Data Sheet conforms to the requirements $if 2000.1.

This material safety data sheet and the information it contains is dftergou in good faith as
accurate. We have reviewed any information contained in this data whed#t we received
from sources outside our company. We believe that information to bectcdiut cannot
guarantee its accuracy or completeness. Health and safety precautitims data sheet may
not be adequate for all individuals and/or situations. It is the user'gafldin to evaluate and
use this product safely and to comply with all applicable laws and regotati No statement
made in this data sheet shall be construed as a permission or recommenaiatienuse of any

product in a manner that might infringe existing patents. No warrantadeneither express or
implied.
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MATERIAL SAFETY DATA SHEET

TIMTENE
MSDS No. 03846000 ANSI/ENGLISH

1.0 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: TIMTENE

MANUFACTURER/SUPPLIER: EMERGENCY HEALTH INORMATION
1 (800) 447-8735

Coastal Chemical Co. EMERGENCY SPILL INFORMATION:

200 East Randolph Drive 1 (800) 424-9300 CHEMTREC (USA)

Chicago, lllinois 60601 U.S.A.
OTHER PRODUCT SAFETY
INFORMATION:
(312) 856-3907

2.0 COMPOSITION/INFORMATION ON INGREDIENTS

Componer CAS # Range % by W
Petroleum naphtt | 6841(-05-9 10C
Hydrogen sulfid 778%-06-4 <1

(See Section 8.0, “Exposure Controls/Personal Protéctmmexposure guidelines)

3.0 HAZARDS IDENTIFICATION

Emergency Overview Danger! Extremely flammable. Vapor may contain hgedrosulfide
(H2S) gas which can be harmful or fatal if inhaled. Hatmafuatal if liquid is aspirated into
lungs. Prolonged or repeated contact can defat theasHitead to irritation and/or dermatitis.

POTENTIAL HEAL EFFECTS:

EYE CONTACT:  No significant health hazards identified.
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SKIN CONTACT: Prolonged or repeated contact can defat the skin adddarritation
and/or dermatitis.

INHALATION: Harmful or fatal if inhaled. See “Toxicological Infortien” section (Section
11.0).

INGESTION: Harmful or fatal if liquid is aspirated into lungs. €S8 oxicology Information”
section (Section 11.0).

HMIS CODE: (Health: 2) (Flammability: 3) (Reactivity: 0)

NFPA CODE: (Health: 2) (Flammability: 3) (Reactivity: 0)

4.0 FIRST AID MEASURES
EYE: Flush eyes with plenty of water.

SKIN: Wash exposed skin with soap and water. Remove cont@adia®thing, including
shoes, and thoroughly clean and dry before reuse. Getahattention if irritation develops.

INHALATION: If adverse effects occur, remove to uncontaminated &sese artificial
respiration if not breathing. Get immediate medat&ntion.

INGESTION: If swallowed, doNOT induce vomiting. Get immediate medical attention.

5.0 FIRE FIGHTING MEASURES
FLASHPOINT: 100°F(38°C) (maximum)
UEL: Not determined
LEL: Not determined.
AUTOIGNITION TEMPERATURE: Not determined
FLAMMABILITY CLASSIFICATION: Extremely Flammable Liquid.

EXTINGUISHING MEDIA: Agents approved for Class B hazards (e.g., dry chercmddpn
dioxide, foam, steam) or water fog.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Extremely flammable liquid. Vapor may
explode if ignited in enclosed area.
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FIRE-FIGHTING EQUIPMENT: Firefighters should wear full bunker gear, including a
positive pressure self-contained breathing apparatus.

PRECAUTIONS: Keep away from sources of ignition (e.g., heat and dlpares). Keep
container closed. Use with adequate ventilation. Gramadbond all lines and equipment.

HAZARDOUS COMBUSTION PRODUCTS: Burning can produce carbon monoxide and/or
carbon dioxide and other harmful products.

6.0 ACCIDENTAL RELEASE MEASURES

Remove or shut off all sources of ignition. Remove meadly or contain an absorbent
material such as dry sand or earth.

7.0 HANDLING AND STORAGE

HANDLING: Use with adequate ventilation. Ground and bond comtawkeen transferring
materials. Keep away from ignition sources (e.g., Isgrrks, or open flames).

STORAGE: Store away from heat, ignition sources, and open flaraecordance with
applicable regulations. Outside storage is recommended.

8.0 EXPOSURE CONTROLS/PERSONAL PROTECTION
EYE: Non required; however, use of eye protection is good indlgtactice.
SKIN: Wear protective clothing and gloves if prolonged or repeedatact is likely.
INHALATION: Do not breathe mist or vapor. Air supplied respirator apgatdoy NIOSH
should be worn whenever it is required for the work&te to be within three feet of an open
hatch. If operating conditions cause high vapor, mistust concentrations, or the TLV is

exceeded, use NIOSH certified supplied—air respirator.

ENGINEERING CONTROLS: Control airborne concentrations below the exposure
guidelines.

EXPOSURE GUIDELINES:
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Componer CAS # Exposure Limit
Petroleum naphtt 6841(-05¢

ACGIH TLV-TWA: 300 ppm (petroleum distillate)

Hydrogen sulfid 778%-06-4 | OSHA PEL: 10 ppm (1989); Not established. (1!

OSHA STEL: 15 ppm (1989); Not established. (1971)
OSHA Ceiling: 20 ppm (1971)
ACGIH TLV-TWA: 10 ppm
ACGIH TLV-STEL: 15 ppm

9.0 CHEMICAL AND PHYSICAL PROPERTIES
APPEARANCE AND ODOR: Clear liquid.
PH: Not determined.
VAPOR PRESSURE: Not determined.
VAPOR DENSITY: Not determined.
BOILING POINT: 140 - 450°F (ASTM) (approximate range)
MELTING POINT: Not determined.
SOLUBILITY IN WATER: Negligible, below 0.1%.

SPECIFIC GRAVITY (WATER=1): 0.751t0 0.85

10.0 STABILITY AND REACTIVITY
STABILITY: Burning can be started easily.

CONDITIONS TO AVOID: Keep away from ignition sources (e.g., heat, sparidpaen
flames).

MATERIALS TO AVOID: Avoid chlorine, fluorine, and other strong oxidizers.

HAZARDOUS DECOMPOSITION: Evolves toxic hydrogen sulfide and other sulfur-
containing gases.

HAZARDOUS POLYMERIZATION:  Will occur at temp. >350°C.

11.0 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY DATA:
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EYE IRRITATION: Testing not conducted. See Other Toxicity Data.
SKIN IRRITATION: Testing not conducted. See Other Toxicity Data.
DERMAL LD 50: Testing not conducted. See Other Toxicity Data.
ORAL LD50: Testing not conducted. See Other Toxicity Data.
INHALATION LC50: Testing not conducted. See Other Toxicity Data.

OTHER TOXICITY DATA: Specific toxicity tests have not been conducted orptioiduct.
Our hazard evaluation is based on information from aimpitoducts, the ingredients, technical
literature, and/or professional experience.

Natural gasoline may contain hydrogen sulfide gas. Protbbgeathing (greater than one hour)
of concentrations of }$ around 50 ppm can produce eye and respiratory tradiamitéevels of
250 to 600 ppm will result in fluid in the lungs, and concaidans around 1,000 ppm will cause
unconsciousness and death in a short period of time. Basense of smell rapidly becomes
insensitive to this toxic, colorless gas, odor cannotbed upon as an indicator of concentration
of the gas. Always exercise caution when samplingr#fisery stream..

This product is primarily a vapor at atmospheric condiicmowever, some liquid may be
present. Aspiration of the liquid into the lungs canseachemical pneumonia and can be fatal.
Aspiration into the lungs can occur while vomitingeafingestion of the liquid portion of the
product.

Aspiration of this product into the lungs can cause at@impneumonia and can be fatal.
Aspiration into the lungs can occur while vomitingeafingestion of this product. Do not siphon
by mouth.

No component of this product present at levels greaterGli#&s6 is identified as a carcinogen by
the U.S. National Toxicology Program, the U.S. Occupatli Safety and Health Act, or the
International Agency on Research on Cancer (IARC).

12.0 ECOLOGICAL INFORMATION

Ecological testing has not been conducted on this product.

13.0 DISPOSAL INFORMATION

Disposal must be in accordance with applicable fedstiate or local regulations. Enclosed-
controlled incineration is recommended unless directeghwtbe by applicable ordinances. The
container for this product can present explosion oti@eards, even when emptied! To avoid
risk of injury, do not cut, puncture, or weld on or near tloistainer. Since the emptied
containers retain product residue, follow label warningseafter container is emptied.
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14.0 TRANSPORTATION INFORMATION

U.S. DEPT OF TRANSPORTATION

Shipping Name Hydrocarbons, liquid, N.O.S. (Timtene)
Hazard Class 3

Identification Number UN3295

Packing Group lorll
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INTERNATIONAL INFORMATION:

Sea (IMO/IMDG)

Shipping Name Not determined.
Air (ICAO/IATA)
Shipping Name Not determined.
European Road/Rail (ADR/RID)
Shipping Name Not determined
Canadian Transportation of Dangerous Goods
Shipping Name Hydrocarbons, liquid, N.O.S. (Timtene)
Hazard Class 3
UN Number UN3295
Packing Group | or Il

15.0 REGULATORY INFORMATION

CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR Part 302):
This product is not reportable under 40 CFR Part 302.4.

SARA TITLE Ill SECTION 302 EXTREMELY HAZARDOUS SUBSTAN CES (40 CFR
Part 355): This product is not regulated under Section 302 of SARAAMAFR Part 355.

SARA TITLE Il SECTIONS 311/312 HSAZARDOUS CATEGORIZATION (40 CFR
Part 370): This product is defined as hazardous by OSHA under 29 CFR®011200(d).

SARA TITLE Ill SECTION 313 (40 CFR Part 372): This product is not regulated under
Section 313 of SARA and 40 CFR part 372.

U.S. INVENTORY (TSCA): Listed on inventory.

OSHA HAZARD COMMUNICATIO STANDARD: Flammable liquid. Irritant. Contains a
hazardous component. See the Toxicological Informatation for health hazards that the
OSHA Standard attributes to this product.

WHMIS Controlled Product Classification: B2, D1A, D2B

EC INVENTORY (EINECS/ELINCS): Not determined.

JAPAN INVENTORY (MITI):  Not determined.
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AUSTRALIA INVENTORY (AICS): Not determined.
KOREA INVENTORY (ECL): Not determined.
CANADA INVENTORY (DSL): All of the components of this product are listed onDis..

PHILIPPINE INVENTORY (PICCS): Not determined.

16.0 OTHER INFORMATION
The Canadian Transportation of Dangerous Goods shippingpt&stis described in
accordance with the ICAO Technical Instructions and atiootéo this effect should be included
in the shipping document. (See Section 3.1.2 of the Camddansportation of Dangerous
Goods Act and regulations.)
Prepared by: Environment, Health and Safety Department
Issued: November 26, 1996

Supersedes:December 29, 1995

This material Safety Data Sheet conforms to the requirements ofZARGIL.

This material safety data sheet and the information it containgasedfto you in good faith as
accurate. We have reviewed any information contained in this data dhiebtwe received
from sources outside our company. We believe that information trieetcbut cannot
guarantee its accuracy or completeness. Health and safety precautibisdata sheet may
not be adequate for all individuals and/or situations. It is the userigatidn to evaluate and
use this product safely and to comply with all applicable laws and regulatidostatement
made in this data sheet shall be construed as a permission or recommefolatinuse of any
product in a manner that might infringe existing patents. No warranhaie, either express or
implied.
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TIMTENE UNIT
SAFETY PROCEDURE - LOCKOUT/TAGOUT (LOTO)

Purpose and Scope

This safety procedure establishes the minimum requirenfi@nthe control of hazardous energy
during the maintenance or servicing of machines or equipniém@.unexpected energization or
start-up of machines or equipment, or release of stared)e could result in injury to personnel
and damage to facilities.

This safety procedure applies to personnel and contractoranehiovolved in the preparation or
maintenance of equipment. It covers equipment lodtamdut procedures, and all types of
energy sources, including electrical, mechanical, hydrgutieumatic, chemical, thermal and
radiation.

Minor changes, adjustments and preventive maintenatieéias which take place during

normal production operatiorge not coveredby this procedure if they areutine, repetitive,

and integral to the use of the equipment for productionprovided that the work is performed

using alternative measures which provide effective protectithis includes but is not limited to
the following: adjusting packing, taking electrical and wilorareadings/measurements,
replacing light bulbs in control rooms, maintenancegshand offices, replacing pressure gauges,
filling oilers, cleaning strainers, cleaning/changing féteshanging out compressed gas
cylinders, and working/troubleshooting on instruments and/aee which are isolated using

the secondary valves. Also includes the following nomtaaance activities: routine sampling,
gauge glass, float column, and instrument tap blow dowrcannecting/disconnecting

temporary process hoses.

Responsibility and Accountability

It is the responsibility of all personnel to know and ustind their part in making the unit a safe
and healthy environment in which to work, and to know and nstaied their accountability
detailed in this procedure.
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1. Definitions

a. Affected Personnel dncludes persons who work in areas where energy soarees

locked or tagged out, but are not directly involved in tbé&aton activity.

b. Authorized Personnel -Persons who lock out or tag out machines or equipment in
order to perform servicingpr maintenance on that machine or equipment.

c. Energy — Mechanical motion; potential energy due to pressure (@gimulic,
pneumatic, or vacuum systems), due to gravity; or springergeed or static
electrical energy; thermal energy resulting from higloar temperatures; radiation
energy; or the unexpected flow of gas, vapor, or liguio &n open process vessel or
piping system undergoing maintenance.

d. Energy Isolating Device— A mechanical device that physically blocks or isolates
energy. This includes the following: electrical cirduiéaker, manually operated
switch, disconnecting and plugging or capping, block valvestisal blind and any
similar device used to block or isolate energy.

e. Lockout — Taking the positive step of installing a lockout devicensure that
vessels, lines, instrumentation or equipment whichbkas de-energized, deactivated
or isolated remains so until the lockout device is removed.

f. Lockout Device— Device which utilizes a positive means to hold an enisalgting
device in the safe position and prevents the energizieguipment. The following
devices are considered lockout devices: keyed padlockmgooftblinds into
flanged connections and disconnected lines with threadeftays

g. Lockout Cable/Chain— A cable/chain, no more than 12 feet long, used fotipelsi
locking isolation devices using the Operations Verificationk (Blue) and the
authorized employees Personal Lock (Red). Only onedugdRable/Chain may be
used at any one time (daisy chaining of cables/chaira igllowed). Cables/Chains
may be choke hitched, used along with other isolation haejwad be locked by
more than one worker as long as each lock positivaljrals the isolating devices.

h. Tagout - The placement of a tagout device on an energgtisgldevice, in
accordance with an established procedure, to indicatéhanergy isolating device
and the equipment being controlled may not be operatéddhentagout device is
removed.

119
Gulf Coast Process Technology Alliance



120
Gulf Coast Process Technology Alliance



i. Tagout Device— A tag which can be securely fastened to an energgtiisgldevice
to indicate that the energy isolating device and thepagemt being controlled may
not be operated until the tagout device is removed. tapishall be referenced as the
Equipment Lockout Tag and it will staté' DANGER — DO NOT OPERATE”" .

. Isolation Lists — are required for each machine, piece of equipment argpgyistem.
Procedures shall specify how the equipment will be tiedléor servicing and/or
maintenance. Major pieces of equipment must have dleirlsolation List. Generic
Isolation Lists may be developed for minor piecesmqifigment (e.g., pumps,
transmitters, etc.).

k. Technician— Technician refers to operation personnel. Other pessanth be
referred to by craft identification.

2. Lockout / Tagout Procedure

Operations personnel are responsible for the developrhésdlation Lists (including
blind sketches) and the maintenance of the lists. Opesagupervision shall approve all
Isolations Lists.

a. Inthe event multiple electrical energy sosi@e required to be locked out to
complete maintenance activities, the Maintenance Sigoenwill be responsible for
verifying and signing off on the procedurisolation Lists must be updated when
equipment or system modifications change the isolation tegaes or
requirements.

b. During isolation of a piece of equipment, theey/lne some situations where an
isolation point(s) may not need to be isolated or nesdrio be isolated at a
different point. A qualified technician can make thisdifioation to the Isolation
List with supervisor approval. Both the technician andsthgervisor will initial the
modification as well as provide a description of whyitdwdation point has been
modified.

c. Isolation Lists will be reviewed and updated annually before each major
turnaround.

d. Isolation Lists must included but are not limitedh® following:

1) a list of all electrical breakers to be locked out.
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2) alist of all valves used to isolate and/or depressurel/bleeequipment and
the appropriate valve position.

3) any special energy isolation steps.

4) the appropriate actions to verify de-energization.

5) blinds to be installed (including size and pressure rating).

6) equipment number.

7) equipment contents.

8) blind list sketch of equipment, valves, blinds location, etc

9) any authorized blinding engineering specification exceptions.

10)any approved blinding procedure exceptions.

11)sign-off spaces for operations and maintenance perseariging proper
isolation.

e. Tagout must be used if equipment cannot be locked out.

f.  Whenever replacement or major repair, renovatiomaxdification of a machine or
equipment is performed, and whenever new machines or egpii@are installed,
energy isolating devices for such machine or equipmelittshdesigned to accept a
lockout device.

g. Operations shall be responsible for ensuring thagailbment and energy sources are
properly locked out or tagged out when equipment is unsafpdate or when
process cleaning, inspection, maintenance, or constrwetidnis to be performed.

h. Lockout/tagout will be performed only by authorized pengl who are performing
servicing or maintenance. This includes the authorizeapees preparing
equipment for servicing or maintenance.

I. The authorized personnel will have knowledge of ipe and magnitude of the
energy, the hazards of the energy to be controlletfr@method or means to control
the energy prior to preparing/servicing equipment.

] Separate work permits will be issued for installing blirsforming maintenance and
removing blinds except for instances where the work to berpagtbis on a specific
piece of equipment, such as, a pump, control valve pgeatipipe and where the job
will not cross shifts.
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k. Blinds are considered an energy isolating device andsha#igged by the
authorized employee installing them. Equipment LockogsTaill be hung on
blinds and will indicate the date and group installing them.

I.  Adequate lockout usually requires that the equipment legesbby use of a blind,
padlock affixed to a breaker, or through a locking device athttha valve.
Depending upon maintenance activities, some equipmentegaye different
isolation techniques, but it will be the responsibilitytteg personnel in charge of
that equipment to use safe lockout practices. If arggnisolating device cannot
be locked out, it must be tagged out. Tagout may beeapphen a fuse is pulled
or a rotating fan blade is blocked in place.

m. The lockout procedure for radioactive devices will betanisolation list, where
applicable. This procedure requires that an equipmenti@olack be hung by
Operations after it has been closed and locked by the brsmpegroup or by a
qualified Engineering person.

Sequence of Lockout/Tagout Procedure
a. Prepare for Isolation
1. A work permit will be submitted to perform work.
2. Authorized employees must understand the energy typmitonde, potential
hazards, and required protective system requirements
3. Operations notifies affected employees of workga@one.
b. Machine or Equipment Shutdown
4. Prior to shutting down equipment, the Technievill have knowledge of the
type and magnitude of the energy (i.e., 900# steam, 480uwrodint, chemical
contents, etc.), the hazards of the energy to beaiteat, and the method or
means to be used to control the energy. The Techrabahnotify all
employees responsible for operating the equipment aothel individuals
affected by the work that the equipment is being shutdtaien out of
service and Lockout/tagout applied. If the machine, equipnoe unit is in
operation, shut it down using normal shutdown procedures @egt@p

button, open toggle switch, close valves, etc.).
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5. The Technician shall hang a completed Equipmentdudckag at all
electrical start/stop stations to prevent others fstarting the equipment
before the disconnect is opened and locked and tagged out.

6. If the equipment has a computer start/stop cotb@IBoard Operator shall be
notified and the computer’s ability to start the equipnshatl be “red tagged”
on the face plate from the computer screen or theadaop disabled.

c. Machine or Equipment Isolation

7. The Technician responsible for preparing the equipmembdmtenance/
servicing will ensure that all hazardous energy has beetnatled by
verifying that the requirements specified on the Isoldatishhave been
completed.

d. Apply Lockout or Tagout Device

8. The Technician will place an Equipment Isolatiockand a completed
Equipment Lockout Tag on all energy isolating devicesanlénergy isolating
device, such as a valve or breaker, is used to isolatethar®ne piece of
equipment, multiple locks would be present due to a loagkgheeeded for
each Isolation List.

9. If electrical equipment can only be operated frbendontrol board, the Board
Operator shall be notified and the computer’s abilitgperate the equipment
shall be “red tagged” or the control loop disabled, and treedBOperator will
verify and initialon the Isolation List.

10. If the Energy Isolation Device cannot be locked tain an Equipment
Lockout Tag will be the only protection from inadvertteperation. If an

Equipment Lockout Tag is used to isolate equipment anBdlg@ment
Lockout Tag cannabe affixed directly to the Energy Isolating Device.(i.e
pulling a circuit breaker on a power pole, securing coobmget fan, securing
an agitator shatft), the Equipment Lockout Tag mugids#ioned as close as
possible to the isolating device and be obvious to anytesgting to
operate the equipment.
e. Relieve Stored Energy
11.All potentially hazardous stored or residual energlf bhaelieved,

disconnected, restrained and otherwise rendered safeis Heisomplished
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by draining, depressurizing, releasing mechanical energy ondjmy of
electrical equipment. The Technician will hang a cotgaldEquipment
Lockout Tag at each point of release.

Verification points (e.g., bleeders, vents,. etghould not be secured with
locking devices.

If there is a possibility of reaccumulation of storeérgy to a hazardous
level, verification will be continued until the serwigi or maintenance work is

completed, or until the possibility of such accumulatiorionger exists.

f.  Verification of Isolation

12. Prior to issuing a work permit for equipment that hanbecked and/or
tagged out, the Technician and a Maintenance Representdtiverify that
the equipment is properly isolated and all stored enaigved. For
example, verification may be accomplished by pushingttre Isutton or
opening/rodding and checking bleeders and breaking flanges en lim¢he
case where electrical equipment can be started frore than one location, a
start test shall be initiated at each location, angtleement of the
equipment lockout tags shall be verified. The MCC cebegjuipment
identification label and the start/stop equipment labe&l be verified to
ensure they are the same. Once this is complet&gettteician will place the
key in a lockbox and apply tFf®o Not Operate” Tag with the equipment
being worked onThe Maintenance Representative will verify that the

right key is in the lockbox and install a Maintenance Lock In the event

that an outside contractor is the first group to condexfication, then the
Contractor’s Job Representative or designee wilalhte Maintenance

Lock. Authorization to install blinds, if required, can nbe given.

NOTE: If work being performed involves exposure to electrical
components, I/E technicians shall verify de-energizatith the use
of testing equipment.
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13. Some situations require a purge which will not all@e® energy state to
exist. However, appropriate precautions will be taken toesddhese
situations.

14. If there is no local start/stop switch, thew personneblre needed to test the
equipment. One person will be at the start/stop svaitchthe other person

will be at the equipment being tested to verify it doetsstart.

If there is a Hand/Off/Automatic (HOA) switch and naal start/stop switch
for the equipment, then the switch should be put into teuad (hand)
position and the equipment verified it did not stantl then the switch is put

back into the off position.

g. Installation of Blinds (if not required proceed to step 19)

15. After verifying that all block valves, electrical switbbxes/breakers and
radiation sources have been locked out and all required bkdves have
been opened and tagged, the maintenance representatirequabst approval
to blind.

16. Prior to installing blinds, the maintenance representatillepply their Craft
Lock to the lockbox prior to starting work on the igethequipment.

17.0nce the blinds have been installed, both operationsnanttenance will
verify that the correct blinds were installed as peBtired sketch list on the
Isolation List and a Equipment Lockout Tag was hung, biyt@aance, on
each blind. Both representatives must agree that alldtiade been properly
installed and initial by each blind identified on the Isolatist as it is
verified. After verification is completed both repretives will then sign
the“Blinding Installation Completed” section on the Isolation List.

18. A work permit can now be issued and work started foricag or
maintenance of the isolated equipment.

h. Working on Isolated Equipment

19. A representative of each maintenance craft shalyappasp and their Craft

Lock prior to starting work on the isolated equipmentciEamployee
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performing any servicing or maintenance to a piece of equipwmé affix
their lock to the craft hasp on the lockbox.
I. Release from Lockout or Tagout

20.Each employee performing any servicing or maintenanceieca of
equipment must remove their lock when their job isglete or they are not
working on that piece of equipmerithis included overnight and any time
you begin working another job. This does not included breaks or lunches.

] Blind Removal (If not required proceed to Step 24)

21.When maintenance/servicing has been completed, théenairce
representative will request approval to remove blinds.

22. After both maintenance and operations have verifiedalhanergy isolation
points are properly secured, operations may approve maigemno remove
the blinds identified on the Blind Section of the Isolatiast.

23.Prior to removing blinds the maintenance craft repreteataill check the
status of locks in place and authorize blind removal iffoka

24 After all maintenance locks have been removed, theter@nce
representative will notify operations that the jolsasnplete. Both the
operations and maintenance representatives will vivaflyall blinds
identified on the Blind Section of the Isolation Lisideall Equipment

Lockout Tags have been removeBloth representatives must agree that all

blinds have been removed and initial by each blind identiéid on the

Isolation List as it is verified. After verification is completed, both

representatives will then sign tflinding Removal Complete” section on
the Isolation List and then sign off on the work pietimat maintenance work
has been completed.

25. After being informed by maintenance that maintenance \Wwaskbeen
completed, the technician must follow these procedureseéthe equipment
can be started or re-energized:

(a) The work area will be inspected to ensure thatessential items have
been removed and all equipment components appear opalawh

intact.
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(b) After a complete inspection of the locked out equipin@as been
conducted and is satisfactory, locks and tags on all gm&ytating
devices may be removed by the technician.

(c) All affected employees in the work area must be ndtifie

k. Temporary Removal of Lockout/Tagout Devices for Interim Testng or

Positioning of Equipment

In situations in which the lockout device(s) or the Equipinieckout Tag must

be temporarily removed from the energy isolating deaiw the equipment

energized to test or position the equipment or any caes of the equipment,

the following sequence of actions will be followed

26.The work area will be inspected by the technician to enhat non-essential
items have been removed and all equipment componentgparational and
intact. This does notnclude guards or other equipment that must be
removed for testing purposgbowever, care must be taken to prevent injury
during temporary re-energization.

27.After a complete inspection of the locked out equipmestieen conducted
and is satisfactory, maintenance locks may be removVad.technician may
then remove the operations lo€BNLY the Equipment Isolation Lock(s)
necessary for temporary re-energizaton). Operatiorst document on the
Isolation List which specific energy isolation devigefg&re removed.

28. All employees in the work area must be notified andsatfe location before
equipment is put back in service.

29. Equipment can now be energized and testing or positionirgeeded with.

30. Prior to work resuming, Maintenance will re-verify tilaé energy sources
which were energized for the testing have been deendrgimse points shall
be initialed on the Isolation List as being deenergibgdoth the operations

and maintenance representatives. Employees camstafi their locks.

[. Turnaround
31. For TAR or other similar large or lengthy jobs (ecgpital construction, etc.),

a detailed TAR isolation plan can reduce the total nurabksolation Lists by
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grouping individual pieces of equipment into systerfise Operations
Supervisor must approve the TAR isolation pland ensure that the intent of
this procedure is satisfied. A TAR isolation plan carsugersede the
isolation requirements for confined space entry or lwrkw
32.For Battery Limit isolation points that are singteisce, the operator will
apply a lock to secure each battery limit point being iedla As each point is
isolated and verified, then blinding of this point may bdgrered.
33.Whenever a valve, which typically serves an isolagiomt, will be removed
from the line for maintenance, the valve will be tagg@&te equipment on
either side of this valve can still be worked on providing#der sources of
energy are isolated.
34.For cooling tower entry the following will be adhered to:
Isolation of the pumps’ driver is acceptable and closirtpepump’s
discharge block valve is not needed.
Blinding of the return header(s) to the cooling towerismeeded.

Disconnect or isolate additives going to the cooling tower.
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m. Tags
35. Equipment Lockout Tags
a. Equipment Lockout tags placed on energy isolating device®aal
start/stop switches will identify who applied the tag i signature),
the date applied, the equipment being isolated, and any lspecia
precautions/remarks.
b. Tags may be attached to the lock with a plastic seKutg tie-wrap or

the lock shank may be run through the tag eyelet.

n. Locks
36. Color Code:
Operations - Orange
Crafts:
Instrument/Electrical — Gold
Mechanics — Brown

Personal Locks — Red
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37.Each employee and contractor who may be required th evoisolated
equipment will be issued one Red Lock with employeefeatir
identification and unique key. Additional individual locks available.

0. Training
38. All authorized personnel must receive initial trainingtaglates to their
duties for control of hazardous energy. All affectecspenel (i.e. office
personnel, engineers) will receive awareness trainirgfregher training will
be changed in the procedure. Training willdmeumented and will include
the following:
(a) Recognition of applicable hazardous energy sources.
(b) Methods and means necessary for the control and isolattieazardous
energy sources (including limitations of tags).
(c) Lockout/Tagout procedures.

p. Compliance Audits
39. Each Process Unit or Area will be responsible foeaddinga cross

functional team to conduct an audit to ensure that the@laf hazardous
energy procedure requirements are being followed and dgrapgtlied. This
group will conduct the audit and report the results and wasens. _It is the

responsibility of the operations supervision to ensurestinit is completed

each year and forwarded to SHEIl such audits shall be documented and

kept on file by the SHE Department for five years. Asdite to be conducted
annually and during major TAR’s.

Attachments:
1) Isolation and Blind List
2) Lockout/Tagout Audit Checklist
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ISOLATION LIST

UNIT EQUIPMENT

BLOCK VALVES AND BLEEDERS

ITEM ITEM/ LINE SERVICE ACTION REQUIRED OPER | MAINT
# LOCK AND TAG
L
2.
3.
4.
5.
6.
7.
8.
9.
10.

ELECTRICAL LOCK-OUT

ITEM | BREAKER/SWITCH SERVICE AND LOCATION LOCKED & TAGGED | LOCKED & TAGGED
# BOX
LOCATION MAINT OPER OPER MAINT
1.
2.
3.
4.
ITEM LOCAL/REMOTE START/STOP SWITCH TAGGED /TESTED
# VERIFIED
OPER MAINT

RADIATION SOURCE LOCK-OUT

ITEM SERVICE AND LOCATION LOCKED AND TAGGED LOCKED REMOVE
#
INSP. DEPT OPER MAINT | INSP. DEPT OPER
ISOLATION COMPLETE: REASONS FOR EXCEPTIONS:
Operations
Maintenance
Name Date/Time

REVIEWED BY: APPROVED BY:

Date Date
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UNIT

BLIND LIST

EQUIPMENT

SKETCH:

ITEM | SIZE | RATE | GSKT

SERVICE AND LOCATION

BLINDS
REMOVED

OPER MAINT

BLINDS
INSTALLED

OPER MAINT

©|® INo |0 s WM =

=
©

[EY
=

BLINDING INSTALLATION COMPLETE:

BLINDING INSTALLATION COMPLETE:

Operations Operations
Maintenance Maintenance
Name Date/Time Name Date/Time
REVIEWED BY: APPROVED BY:
Date Date
REASONS FOR EXCEPTIONS:
REVIEWED BY: APPROVED BY:
Date Date
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LOCKOUT/TAGOUT AUDIT CHECKLIST

UNIT: DATE:

AUDITORS:

Yes No N/A Comments/Action

Are isolation checklists posted with the work
permit in the control room?

Are equipment drawings or sketches provided
that show all isolation devices and verification
points?

Have all isolation points/bleeds identified on
the checklist been initialed by the Operations
and Maintenance Representatives as they were
verified?

Are Operations and Maintenance
Representative signatures provided after
verification of all isolation/bleeds have been
completed?

Have all blinds, identified on the isolation
checklist, been initialed by the Operations and
Maintenance Representatives as they were
verified?

Are Operations and Maintenance
Representative signatures provided after all
blinds have been verified?

Were Equipment Isolation Tags installed on
all switchgears, block valves, bleeders, vents
start/stop switches and radiation sources
identified on isolation checklist?

Were Equipment Isolation Tags installed on|or
near all isolation devices that cannot be locked
out?

Were Equipment Isolation Tags installed on
all blinds identified on the isolation checklisf?

Did the isolated equipment match the isolation
checklist and drawing?

Did all affected employees understand their
responsibilities regarding lockout/tagout
procedures?

Was a sampling of completed Isolation
Checklists reviewed?

Were employees knowledgeable on Safety
Procedures and/or the lockout situation being
reviewed?

COMPLIANCE REFERENCE: OSHA 29 CFR 1910.147
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