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                                        1. GENERAL OVERWIEW 
 

1.1 Brief presentation   
 
The workover rig 40 tF with mast, is designed and manufactured under API Specs and is 
intended for workover jobs and repair the wells, where maximum hook load requested, is not 
exceeding 40 tF. 
 
Those components complying with API requests are: the mast ( API 4F),drawworks (API 
7K),travelling-block (API 8C&ATEX) and crown block (API 4F&8C). 
 
Structural and stability calculations-for the unit c/w Anti-Spinning Device- are done by a third 
part inspection and comply with Eurocodes where in particular, were considering  
following standards: 
 

 EN 1990:      Eurocode-Basis of structural Design; 
 EN 1991-1-4:Eurocode 1:Actions on Structures-Part1-4:General Actions-Wind Actions 
 EN 1993-1-1:Eurocode 3:Design of steel Structures-Part1-1:General Rules  
                                                                           and Rules for Buildings; 
 EN 1993-1-8:Eurocode 3:Design of Steel Structures-Part 1-8:Design of Joints; 
 EN 1993-3-1:Eurocode 3;Design of Steel Structures-Part 3.1:Towers,Masts  
                                                                and Chimneys-Tower and Masts. 
 
 
The workover rig 40 tF with mast type is delivered with EC Declaration of Conformity, where 
CONFIND SRL declare by own responsibility that the complete unit as described in its 
documentation, confirms with the following directives: 
 
 Machinery Directive 2006/42/EC; 
 The Equipment for Protective Systems in  
      Potentially Explosive Atmospheres Directive (ATEX) 94/9/EC; 
 Electromagnetic Compatibility Directive 2004/108/EC; 
 
                 Following harmonized standards have been applied:  
 SR EN 12100:2011-3 Safety of Machinery. General Principe’s for  
                                         Design-risk Assessment and Risk Reduction; 
 SR EN 1127-1:2011 Explosion Prevention and Protection. 
                                       Basic Concepts and Methodology; 
 SR EN 13463-Part 1:2009 and Part 5:2011 Non-electrical Equipment for  
                                                                 Potentially Explosive Atmospheres. 
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1.2 Scope of work 
 

The workover rig 40 tF with mast will be used to perform following jobs: 
a/ running and pulling out of sucker rods, tubing, drilling/production tools and down-hole 
pumps; 
b/ installation and removal of the Christmas tree; 
c/ repairs and remedying operations: cement plug drilling, sand plug washing, fishing, etc. 

 

1.3 Delivery set 
 
 

The workover rig 40tF with mast is a self-propelled unit, installed on a Romanian heavy-duty 
truck 37.300 VFA type made of SC Roman SA-Romania, 8x6 drive configurations. 
Both for driving and workover operations, the power package available with the w/o rig, 
consists of: diesel-hydraulic Caterpillar C9 ACERT engine(4-stroke,6 in-line cylinders, 
supercharged with intercooler, meets Tier 3, Stage III emission requirements) coupled with 
Caterpillar hydro-mechanical  transmission TH 31-E61A type, equipped with torque converter TS 
40-ESLF with stall torque at ratio 2.46  
For rising diagram of the w/o rig, following transmission speed ratios will be used:  

Speed 1 – i1 = 4,4; Speed 2 – i2 = 2,33; Speed 3 – i3 = 1,53; 
         Speed 4 – i4 = 1; Speed 5 – i5 = 0,71;    Speed 6 – i6 = 0,6 and Reverse – iR = 3,96 

 
On the chassis beams is installed the base frame, where following components are fixed: the 
mast with its raising multi-sectional hydraulic cylinder and telescoping hydraulic cylinder, mast 
fixed support, folding working platform, chief driller platform, the bevel gear, the drawworks 
T1T-10 type and its braking control system, pneumatically system with air tanks and hydraulic 
system with the oil tank. 
 
Power package (CAT C9 engine +TH 31-E61A automatic hydro-mechanical transmission) 
                                      is powering: 

 air compressor;  
 2(two) hydrostatic gear pumps, supplying the power:  

a/-one to that hydraulic circuit for line-up the w/o rig, raising the mast,  
     folding the mast    and working platform; 
b/- the other one, to run the water pump and the fan for cooling the rim’s drum,  
      the hydraulic winch Raptor 3.6 type and the hydraulic tong XYQ3C, type; 
c/-if in need the hydraulic power for both circuits are to be cumulated and  
    in this situation could by actuated the hydraulic rotary table. 

Hydrostatic gear pumps are straight mounted with PTO’s belonging to the automatic 
transmission TH31-E 61A and both of them are connected with the hydraulic circuit belonging to 
the w/o rig, in such manner to switch between them if one could be damaged.  
 
Output power from the Caterpillar package, by means of a cardan shaft is transmitted  to the 
main distribution box G 173-MAN type, where two direction to translate the power may be 
selected, either for the carrier powering the axles or for the drawworks, but not in the same 
time. 
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Said selection for operating mode of the w/o rig is done from the cabin of the carrier, by means 
of electro-pneumatically control and operating circuits. 
 
When running the drawworks is selected, the power is coming from the output of the main 
distribution box G 173-MAN type, by means of a cardan shaft to the bevel gear box; a three 
rows chain transmission, takes the output power from the bevel gear box, to be translated for 
the main drum shaft of the drawworks. 
 

The bevel gear box is mounted on the main frame of the carrier, where input and 
output shafts fitted with bearings are mounted inside same casing, transmitting the power by 
means of a conical gear to the chain transmission. 
The casing is provided with level indicator and oil draining plug; lubrication is done by the 
conical gearing itself.   

 
The drawworks T1T-10, is the most important subassembly belonging to the hoisting 

system, consisting mainly of a casing in welded construction, fitted with the main drum shaft by 
means of the bearings; coupling the shaft is possible by means of a pneumatic bladder clutch, 
AB 700x200 type. 
The clutch AB 700x200 is easily accessible with bellows for change or repair. It is mounted at 
the end of the shaft so that changing of bladders or shoe band brakes make it fast, with free 
access at the same. 
The main drum shaft accommodates the hoisting drum, with brake rims (assembled by both 
sides of the drum) and the spirally-grooved wrapper, permitting the hoisting line to be wounded 
(OD=22mm). 
OD for the brake rims at 1.100mm, water cooled inside. 
The bearings of the main shaft are greased by means of the ball nipples, as far for the chain 
transmission the lube is done by the lower sprocket itself, which takes the oil from the bath. 
Chain transmission casing is provided with deep stick oil level indicator and plexiglas cover, to 
have a good look for lubricating the chain. 

 
Breaking system for the hoisting drum is feasible through two breaking rims and the 

breaking system (shoe band break type); said system, consists of two band brakes, equalizers 
and supports for manual adjustment the stand-off between the braking shoe and the rim. 
The break bands are mechanically operated by means of the control levers actuated from the 
chief driller console; emergency breaking is pneumatically assisted, namely through a 
servomotor cylinder. 
 
The pneumatic servomotor for emergency brake begins to work, whenever: 

 is controlled by means of the chief driller control panel as far the pneumatic 
distributor (item 4.2 inside pneumatic layout) will be ON; 

 is controlled by its dedicated pneumatic distributor (item 1.3 inside pneumatic 
layout) when the upper/lower stroke limiter feeler-finger is ON; 

 is controlled by said distributor (item 1.3) from pneumatic control panel, which is 
actuated in case the maxim settled hook load is exceeded and the signal coming 
from hook load cell is ON. 
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Cooling the rims is done in close loop circuit, by means of a hydrostatic powered water pump 
with radiator and dedicated hydrostatic fan for it. 

 
Air source for pneumatically system is provided by a dedicated air compressor, driven 

from the CAT engine C9 ACERT and it’s a separate pneumatic circuit against the pneumatic 
braking system (belonging to the carrier) which is proper for the truck, only! 

 
The mast MU-65 type, is U shape made of angle bars, telescopic, with two sections  
may be retracted one inside the other, during transportation of the w/o rig.  
At the upper part of the mast the crown block and its table are assembled. 

 
The bearing members for each section of the mast consists of 4 (four) uprights in open profile, 
interconnected by U-shape- for all those three sides- by means of the cross-bars in open profile.  
 
During transportation, the upper section of the mast is retracted inside the lower one and it lies 
horizontally on the chassis, as follows: 

o mast base is articulated with the fixed mast section at the rear side of the carrier, by 
means of those two rear stays  welded with the lower section; 

o top of the mast is supported on dedicated mast upper gin pole, fixed on the frame of the 
carrier.  

 
Following steps are to be processed, to bring the mast in working position:  
 line up the w/o rig on both directions; 
 raising the folded mast by means of the multi-sectional hydraulic cylinder and locking  

          with the fixed mast  section when final working position will be reached; 
 telescoping the upper section from the lower one, by means of the telescoping hydraulic 

cylinder, which is mounted inside said sections; 
 locking the upper section against the lower one, by means of the locking device; 
 fixing the mast in the final position by straining the inner guy lines (freestanding mast).  

 
During its use, the mast is lightly inclined (almost 5.3º) towards the well axis. 
 
The mast includes following parts: 
 access ladders up to the crown block and anti-falling device; 
 travelling and hook block support during transportation; 
 clevis sheave for hydraulic cylinder rope; 
 two guiding sheaves for the rope, belonging to the hydraulic winch Raptor 3.6 type; 
 electric lighting system. 

 
To level-up the w/o rig, in front of the carrier there are two hydraulic jacks and two of them are 
located at rear side, built-in as sleeper consoles hydraulically operated. 
 
When the carrier will rich the final position for rigging-up, those two rear sleeper consoles will 
be folded out where the span will be at 4600mm (2300mm each side, from the longitudinal axis 
of the carrier).  
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BEWARE! 
 Is mandatory to be used the limiting stroke device mounted for both outriggers; 
 Is forbidden to extend the sleeper consoles more than a span at 4600mm; 
 Bearing surface for the rig side will be horizontal and specific pressure achieved will 

comply with those values indicated by the manufacturer at chapter 6.2-Specific Pressure 
at the ground Level.  

 
Raising and folding the mast, as well powering all those four hydraulic jacks for levelling-up the 
w/o rig, is possible by means of the hydraulically distributors located on the auxiliary control 
panel, located at rear side of the carrier, near by the fixed mast section. 
After raising the mast in working position by means of the multi-sectional hydraulic cylinder and 
when the final position of the mast is reached, the mast will be locked in that position with the 
mast locking device, connected with the fixed mast section. 
Folding the upper section will be done after raising the mast in working position; hydraulic 
cylinder folding the mast is performing this job. 
This operation is followed up by latching the upper and lower section in a manual mode, final 
locking will be done by means of a pneumatically cylinder. 
Anchoring the mast is done by means of 4 (four) guy lines, two for the lower section and two 
for the upper one, at that level of the crown block table. 
The lower connection for those four anchors will be done by means of the gin pole. 

 
Fixed mast section makes connection between the lower section of mast and the 

carrier; it’s provided with safety system to block the mast in working position and has side 
stabilizers against the wind. 

 
Chief driller’s controls console ensures all rigs’ commands and speed up for CAT 

engine; is mounted with fixed mast section - at the rear of the carrier - in that place with clear 
visibility towards the well axis.  
The side foldable platform is the working place for chief driller (fold/unfold for the side platform 
is done by means of its dedicated hydraulic cylinder) with handrails and a staircase for access 
from the ground. 
General shut off button and shifting the gears of the hydro-mechanical transmission TH 31-
E61A are remote controlled, from an ATEX control panel, located near by the chief driller 
controls console. 

 
Working platform is located at the rear side of the carrier, foldable for transportation; 

its height is adjustable for each 200 mm, in the range from 800 up to 2.800 mm. 
 
Make-up and break-out for the tubing is possible by means of a hydraulic tong XYQ3C type 
completed with its dedicated weight balancing hydraulic cylinder. 
 
For hanging the tubing string a pneumatic spider elevator is available. 
For easy access both of said devices, are located inside the fixed mast support. 
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2. MAIN TECHNICAL FEATURES 
 

- Maximum hook load..................................................... 40 tf 
- Maximum power/rpm …………………................................224kw (300 HP)/2200 rpm  
- Maximum output torque for the engine.............................1220Nm/1400 rpm 
- String-up system………………………….................................2x3(four lines) 
- Max. height from the ground to the crown block frame………~20,5 m   
- Maxim allowed wind speed with loaded hook......................44,18 knots(81 km/h) 
 
- Mast: 

- type ...................................”U”-shape, telescopically in two sections 
- API capacity.........................65 short-tones (59 metric tons) 
- Mast rising.........................by means of a multi-sectional hydraulic cylinder 
- Mast folding.........................by means of a foldable hydraulic cylinder 
- anchoring.............................with 4 enforced anchors to the frame of the carrier 

 
- Crown block  

 Available/used no of sheaves....................4/3 sheaves, OD= Φ560 mm 
 
- Travelling and hook block: 
 - Available/used sheaves.........................................3/2 
 - API capacity……...................................................65 ts (59 tf) 
 
- Hoisting drum: 
 - Maximum line pull, at the 3-rd layer.......................10tf 
 - wire rope size ......................................................OD=ø22 mm 
 - pneumatic bladder clutch type..… ………………………..AB 700x200 
 
- Engine………………………….Caterpillar C9 ACERT, diesel, 4 stroke, 6 in-line cylinders, 

supercharged, with intercooler, Tier 3/Stage III 
 - cubic capacity………………………………………  8,8 litres 
 - rated power…………………………………….…....220 kW (300 CP)/1800-2200 rpm 
 - maximum torque…………………………………… 1220 Nm/1400 rpm 
 
- Torque converter………………..............................TS 40-ELSE, stall torque ratio: 2,46 
 
- Hydro-mechanical transmission………………………....TH 31-E61A, Caterpillar 
 - gears forward+ reverse………………………….…6+1R 
  
        - transmission speed ratios: 

- speed 1 – i = 4,4; 
- speed 2 – i = 2,33; 
- speed 3 – i = 1,53; 
- speed 4 – i = 1,00; 
- speed 5 – i = 0,71; 
- speed 6 – i = 0,60; 
- reverse –  i = 3,96. 
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- PTO’s…………………………………….……….2 pcs, mounted with the transmission 
 
- Main distribution box: 
 - type…….....G173-MAN, differential inter-axles locked, permanent front coupling 
 - controls………………………………..……………….……..electro pneumatically 
 
- Transport carrier: 
  
- type………………….…………………..……………........37.700 VFA(8x6) Roman Braşov 
 
 - total allowed weight……………….…………...…………………....……37000 kg 
  
        - carrier weight……………..……………………...……………….…………11500 kg 
  
        - maxim speed allowed…………………………...…………………………70 km/h 
  
        - maxim slope allowed…………………………...……………………...….30% 
  
        - min. clearance: 
  - front………………….………….326 mm 
  - rear….…………...…….……….330 mm 
  
       - wheels/tires………...……….…………12.00R2-tube type (on-off profile) 12 buc+1 
 
 
- Rear axles……………………….…….PT 13+PS 13, driving with ABS, ratio 8,82 
 
- Front axle……………………….……..PF 7 steering, driving with ABS, ratio 8,82 
 
- Front axle……………………………………………………………..…..V070 steering 
 
- Electric power supply: 
     
        - operating conditions……………………..………………………ADR 
 - voltage………………………………………………..………………24V 
 - alternator………………………………………..….…………...….24 V/min 150 A 
 - batteries………………………………..……………………..……..2x12 V-min 150 Ah 
 
- Overall dimensions for road transport: 
 - length..……………………….……………………………………………..…..11.950 mm 
 - width.……………………………….………………………………………………2.500 mm 
 - height……………………………………..……………………………..…………3.975 mm 
 
- actual total weight…………………………………………………………………..  32.450 kg 
 
- Working range temperature……………………………………………….-20°C…..+40°C 
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                                               3 DELIVERY SET 
 
 
 

 
DENOMINATION OF THE PARTS 

 
MISCELLANEOUSITEM 

NO. 
Q-ty 
/unit 

1 

SELFPROPELLED CARRIER (8X6), which 
includes: 1  

- power package, consisting of: 1  
- Caterpillar C9 ACERT engine, diesel, 4-strokes, 6 
in-line cylinders, supercharged, with intercooler, Tier 

III, 220 kW (300 CP)/1800-2200 rpm;
1  

- torque converter TS 40-ELSE,stall torque ratio:2,46 1  
- hydro-mechanical transmission TH 31-E61A,    

Caterpillar type, speed ratios: 6+1R; 1  

- PTO’s mounted with the transmission 11 and 13 
hour mounted; 2  

-longitudinal beams; 1set 
-metallically cabin FNL type, 2 sits; 1

- digital tachograph DTCO 1381,type 1  
- Webasto preheating system; 1  

-main distribution box G173-MAN type; 1  
-rear axles PT13+PS13, driving, i=8,82; 1  

-Front axle PF 7, driving, steering; 1  
-Front axle V070 steering; 1  

-batteries 2  
-cardan shaft between power package and 

main distribution box; 1  

-steering system CALZONI type; 1
-suspension with leaf springs; 1
-wheels completed with tires; 12+1  

-full pneumatic braking system completed 
with ABS, which includes: 1  

-duty brake; 1
-parking brake; 1  
-safety brake; 1  

-fuel tank at 315 litters capacity; 1
-operating conditions for electric power 

supply ADR type. 1 set  

2 Basic frame 1  

3 
FOLDABLE MAST MU-65 type, which includes: 1  

-lower section complete assy.; 1  
-upper section complete assy.; 1  

4 Fixed mast section 1  
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DENOMINATION OF THE PARTS 

 
MISCELLANEOUSITEM 

NO. 
Q-ty 
/unit 

5 Gin pole 1  

6 

Crown block 22.560-GF65 type, which includes: 1  
-crock block table; 1  

-hoisting line sheave; 4 used:3.only
-clevis sheave; 1

-guiding sheaves. 2  

7 
Travelling and hook block 3.22.560 MC65 

type, which includes: 1  

-hoisting line sheave 3 used:2,only 

8 

Drawworks T1T-10 type, which includes: 1  
-main drum shaft, consisting of : 1  

-hoisting drum; 1  
-spirally-grooved wrapper ,proper for hoisting 

cable size Φ22mm; 1  

-pneumatic bladder clutch AB 700x200 type; 1
-braking system for hoisting drum; 1

9 Braking system for the drum 1  
10 Bevel gear 1  
11 Chain transmission 1  
12 Cardan transmission 1  

13 
Multi-sectional hydraulic cylinder fixture, 

which includes: 1  

-multi-sectional hydraulic cylinder for raising  mast 1  

14 
Hydraulic folding cylinder fixture, which 

includes: 1  

-hydraulic folding cylinder 1  

15 
Levelling-up hydraulic jack fixture, which 

includes: 1  

-line-up hydraulic jack 2

16 
Fixed mast support hydraulic jack fixture, 

which includes: 1  

-hydraulic jack for fixed mast support 2  
17 Foldable working platform 1  
18 Chief driller’s controls console 1
19 Chief driller platform, which includes: 1  
 -hydraulic cylinder 1

20 

Electric system for lighting the mast, foldable 
working platform and the carrier, including: 1  

-electrical panel at 24Vdc (mounted with the 
carrier); 1  

-lighting system with halogen bulbs at100W; 10 
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DENOMINATION OF THE PARTS 

 
MISCELLANEOUSITEM 

NO. 
Q-ty 
/unit 

-signalling box with indicating lamp 60W ; 1  
- 24Vdc plugs and receptacles; 2+1  

-branch boxes; 5  
-electrical cables; 1set  

-electrical cable supports and accessories; 1set  
-electric earthling system. 1set  

21 

Electric system for controlling, signalling and 
protecting parameters for CAT engine, which 

includes: 
1 AMPLO 

- junction box with electric panel for general shut-off 
and speed adjustment; 1  

- indicating console for engine parameters; 1  
- speed shifter module; 1  
- plugs and receptacles; 1  

- electrical cables; 1  
- electrical cable supports and accessories. 1  

22 

Hydrostatic system, which includes: 1
- hydrostatic pumps; 2

- oil tank; 1  
- oil filters ; 1set  

- hydraulic parts and apparatus ; 1set  
- hydraulically pipes and fittings. 1set  

23 

Pneumatically system, which includes: 1
- air tanks ; 5  

- pneumatic control panel ; 1  
- apparatus and pneumatically devices ; 1set 

-pneumatically pipes and fittings. 1set 
24 Wire rope  Ф22 – API 9A 1 L=124m 
25 Fixtures on the basically frame 1  
26 Guards and connection elements 1  

 
27 
 

Measurement and Recording  the Cable Load 
fixture, which includes: 1 DIGILOG 

- Electronic Equipment for Measurement and 
Recording the Cable Load and Fuel Consumption  

EMIX-AM-100 type, which includes: 
1  

- load tension transducer for hoisting cable; 1  
- I-Hook load indicator (analogue); 1

- Data Acquisition Module, which includes: 1
- industrial computer PC tablet ; 1  
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DENOMINATION OF THE PARTS 

 
MISCELLANEOUSITEM 

NO. 
Q-ty 
/unit 

- monitor LCD 10,7 in, touch screen; 1  
- power supply module for transducer; 1  

- ATEX safety and galvanic separation barrier; 1set  
- acoustic warning and shut-off module; 1set  

- converting  recording and stocking programs; 1  
- connections cables for USB and USB EXT, 
DAQ,RS232,VGA and tension transducer; 1set  

- gasoline flow-meter for supply and discharge lines; 2  
- warning alarm horn 24 Vdc. 1  

28 
Hydraulic tong XYQ3C type, for tubing in range of 

2 3/8"÷3 1/2"
1  

- quick connection for supply and discharge lines; 2sets 
29 Hydraulic Winch Raptor 3.6,type 1  

30 
Pneumatic spider-elevator  2 3/8"÷3 1/2",size 1  

- foot treadle and quick connection hoses; 1set 
31 MAST LOCKING DEVICE 1  

32 

ENFORCED ANCHORS 1set  
  - anchors between crown block frame  
        and the carrier frame; 2  

-  anchors between lower section of the mast  
and carrier frame. 2  

33 

Anti-falling fixture, which includes: 1  
- complex safety belts; 1  

                - protective steel anchoring cable with 
                   protection mat. pls=1m; 1  

- carbine. 1  

34 
LEVELING-UP SUPPORT 2

- contact plate 600x600 4  

35 

BRAKE COOLING SYSTEM for drawworks, which 
includes: 1  

- water pump; 1  
- hydrostatic motor with fan; 1

- radiator; 1  
- pipes and fittings; 1set  

36 CONTAINER FOR TOOLS 1  
37 ESTENGUISHER P12,type 2
38 AUTO GAUGE ELECTRIC SIGNALLING SYSTEM 1  
39 ACCESS STAIRCASE CONTAINER FOR TOOLS 1  
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                                       4 POWER FLOW DIAGRAM 
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                                           5. GENERAL ASSEMBLY 
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                                     6 DIAGRAMS AND NAMEPLATES 

                                          6.1 Hoisting diagram 
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                            6.2 SPECIFIC PRESSURE AT THE GROUND LEVEL 
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                                           6.3 Crown block nameplate 
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                                                     6.4 Mast nameplate 
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                                            6.5 Weight point, when empty 
 

 
WEIGHT POINT FOR W/O RIG AM 12/40 ‐ when empty

(x="0" ‐ rare axles; "+" ‐ towards front of the carrier; "‐" ‐ towards  rear of the carrier)

(z="0" ‐ ground level)

Item Description mi xi mi*xi zi mi*zi

1 Carrier 11500 2.7 31050 1.1 12650

2 Basically frame 1500 1.6 2400 1.2 1800

3 Mast MU65 type 3900 3.2 12480 3.6 14040

4 Fixed mast support 765 ‐2.8 ‐2138.2 2.1 1606.5

5 Gin pole 260 4.4 1144 2.05 533

6 Crown block 22.560‐GF65 850 7.5 6375 3.5 2975

7 Travelling and hook block 3.22.560‐MC65 1320 ‐0.5 ‐660 3.6 4752

8 Draworks T1T 10 4127 1.55 6396.85 2.1 8666.7

9 Braking system for the drm 139 0 0 1.1 152.9

10 Bevel gear 435 0.3 130.5 1.1 478.5

11 Chain transmission 175 0.75 131.25 2.05 358.75

12 Cardanic transmission 88 0.75 66 0.8 70.4

13 Multisectional hydraulic cilinder fixture 300 ‐1.5 ‐450 2 600

14 Hydraulic folding cilinder fixture 450 1.5 675 3.4 1530

15 Leveling‐up hydraulic jack fixture 140 4.6 644 1 140

16 Fixed mast support, hydrtaulic jack fixture 1800 ‐2.8 ‐5040 2.1 3780

17 Flodable working platform 609 ‐3.3 ‐2009.7 2.2 1339.8

18 Chief driller's controls console 100 ‐2.75 ‐275 2.6 260

19 Chief driller platform 200 ‐1.9 ‐380 1.8 360

20 Electric system for lighting the mast 100 2.5 250 3.6 360

21 Electric system for controlling 50 ‐2.6 ‐130 2.8 140

22 Hydrostatic system 1000 2.8 2800 1.6 1600

23 Pneumatically system 200 2 400 1.6 320

24 Wirte rope d22 ‐ API 9A 514 1.55 796.7 2.2 1130.8

25 Stand pipe 131 3.2 419.2 3.6 471.6

26 Fixtures on the basically frame 300 3.2 960 1.4 420

27 Guards and connection elements 50 2 100 1.3 65

28 Container for tools 400 3 1200 2 800

29 Load indicator fixture 47 ‐2 ‐94 1.6 75.2

30 Skid for hydrtaulic tong and spider‐elevator 100 ‐2.5 ‐250 2.15 215

31 Hydraulic winch raptor 3.6 fixture 127 ‐1.2 ‐152.4 1.5 190.5

32 Hydraulic tong and spider‐elevator fixture 255 ‐1.2 ‐306 1.8 459

33 Mast locking device 100 5 500 3.5 350

34 Enforced anchors 100 3 300 2.9 290

35 Side stars for lower section of the mast 50 3.1 155 3.5 175

36 Levelling‐up support 118 4.8 566.4 1.1 129.8

37 Brake cooling system 150 ‐0.5 ‐75 1.7 255

Total weight 20950

Total weight for W/O rig 32450 mi*xi=57979.63 mi*zi=63540.5  
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                                 6.6 Weight point, when fully filled-in  

 
 
 
 
WEIGHT POINT FOR W/O RIG AM 12/40 ‐ when fully filled in

(x="0" ‐ rare axles; "+" ‐ towards front of the carrier; "‐" ‐ towards rear of the carrier)

(z="0" ‐ ground level)

Item Description mi xi mi*xi zi mi*zi

1 Carrier 11784 2.7 31816.8 1.1 12962.4

2 Basically frame 1500 1.6 2400 1.2 1800

3 Mast MU65 type 3900 3.2 12480 3.6 14040

4 Fixed mast support 765 ‐2.8 ‐2142 2.1 1606.5

5 Gin pole 260 4.4 1144 2.05 533

6 Crown block 22.560‐GF65 850 7.5 6375 3.5 2975

7 Travelling and hook block 3.22.560‐MC65 1320 ‐0.5 ‐660 3.6 4752

8 Draworks T1T 10 4127 1.55 6396.85 2.1 8666.7

9 Braking system for the drm 139 0 0 1.1 152.9

10 Bevel gear 444 0.3 133.2 1.1 488.4

11 Chain transmission 198 0.75 148.5 2.05 405.9

12 Cardanic transmission 88 0.75 66 0.8 70.4

13 Multisectional hydraulic cilinder fixture 300 ‐1.5 ‐450 2 600

14 Hydraulic folding cilinder fixture 450 1.5 675 3.4 1530

15 Leveling‐up hydraulic jack fixture 140 4.6 644 1 140

16 Fixed mast support, hydrtaulic jack fixture 1800 ‐2.8 ‐5040 2.1 3780

17 Flodable working platform 609 ‐3.3 ‐2009.7 2.2 1339.8

18 Chief driller's controls console 100 ‐2.75 ‐275 2.6 260

19 Chief driller platform 200 ‐1.9 ‐380 1.8 360

20 Electric system for lighting the mast 100 2.5 250 3.6 360

21 Electric system for controlling 50 ‐2.6 ‐130 2.8 140

22 Hydrostatic system 1630 2.8 4564 1.6 2608

23 Pneumatically system 200 2 400 1.6 320

24 Wirte rope d22 ‐ API 9A 514 1.55 796.7 2.2 1130.8

25 Stand pipe 131 3.2 419.2 3.6 471.6

26 Fixtures on the basically frame 300 3.2 960 1.4 420

27 Guards and connection elements 50 2 100 1.3 65

28 Container for tools 400 3 1200 2 800

29 Load indicator fixture 47 ‐2 ‐94 1.6 75.2

30 Skid for hydrtaulic tong and spider‐elevator 100 ‐2.5 ‐250 2.15 215

31 Hydraulic winch raptor 3.6 fixture 127 ‐1.2 ‐152.4 1.5 190.5

32 Hydraulic tong and spider‐elevator fixture 260 ‐1.2 ‐312 1.8 468

33 Mast locking device 100 5 500 3.5 350

34 Enforced anchors 100 3 300 2.9 290

35 Side stars for lower section of the mast 50 3.1 155 3.5 175

36 Levelling‐up support 118 4.8 566.4 1.1 129.8

37 Brake cooling system 294 ‐0.5 ‐147 1.7 499.8

Total weight 21761

Total weight for W/O rig 33545 mi*xi=60452.38 mi*zi=65171.7

ogx=1802 ogz=2.99
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                              6.7 Unshielded areas and their first moments 
 
 
PARTS WITH UNSHIELDED AREAS FOR AM 12/40

(x="0" ‐ rare axles; "+" ‐ towards front of the carrier; "‐" ‐ towards rear of the carrier)

(z="0" ‐ ground level)

Item Description si(mp) xi zi si*xi

1 Carrier 11784 2.7 31817 1.1

2 Basically frame 1500 1.6 2400 1.2

3 Mast MU65 type 3900 3.2 12480 3.6

4 Fixed mast support 765 ‐2.8 ‐2142 2.1

5 Gin pole 260 4.4 1144 2.05

6 Crown block 22.560‐GF65 850 7.5 6375 3.5

7 Travelling and hook block 3.22.560‐MC65 1320 ‐0.5 ‐660 3.6

8 Draworks T1T 10 4127 1.55 6396.9 2.1

9 Braking system for the drm 139 0 0 1.1

10 Bevel gear 444 0.3 133.2 1.1

11 Chain transmission 198 0.75 148.5 2.05

12 Multisectional hydraulic cilinder fixture 88 0.75 66 0.8

13 Hydraulic folding cilinder fixture 300 ‐1.5 ‐450 2

14 Flodable working platform 450 1.5 675 3.4

15 Chief driller's controls console 140 4.6 644 1

16 Chief driller platform 1800 ‐2.8 ‐5040 2.1

17 Hydrostatic system 609 ‐3.3 ‐2009.7 2.2

18 Hydraulic winch raptor 3.6 fixture 100 ‐2.75 ‐275 2.6

19 Hydraulic tong and spider‐elevator fixture 200 ‐1.9 ‐380 1.8

20 Mast locking device 100 2.5 250 3.6

21 Brake cooling system 50 ‐2.6 ‐130 2.8

cg x=2.740

cg z=2.013
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                              6.8 Weight for components, when empty and fully filled-in 
 
 

 
 

1 Carrier 11500 11784

2 Basically frame 1500 1500

3 Mast MU65 type 3900 3900

4 Fixed mast support 765 765

5 Gin pole 260 260

6 Crown block 22.560‐GF65 850 850

7 Travelling and hook block 3.22.560‐MC65 1320 1320

8 Draworks T2T‐10/5 4127 4127

9 Braking system for the drum 139 139

10 Bevel gear 435 444

11 Chain transmission 175 198

12 Cardanic transmission 88 88

13 Multisectional hydraulic cilinder fixture 300 300

14 Hydraulic folding cilinder fixture 450 450

15 Leveling‐up hydraulic jack fixture 140 140

16 Fixed mast support, hydrtaulic jack fixture 1800 1800

17 Flodable working platform 609 609

18 Chief driller's controls  console 100 100

19 Chief driller platform 200 200

20 Electric system for lighting the mast 100 100

21 Electric system for controlling 50 50

22 Hydrostatic system 1000 1630

23 Pneumatically system 200 200

24 Wirte rope d22 ‐ API 9A 300 300

25 Fixtures on the basically frame 300 300

26 Guards and connection elements 50 50

27 Load indicator fixture 47 47

28 Skid for hydrtaulic tong and spider‐elevator 100 100

29 Hydraulic winch raptor 3.6 fixture 127 127

30 Hydraulic tong and spider‐elevator fixture 260 260

31 Mast locking device 100 100

32 Enforced anchors 100 100

33 Levelling‐up support 118 118

34 Brake cooling system 150 294

Fuel tank 284

Brake cooling water tank 144

Hydraulic oil tank 630

Hydraulic oil for bevel gear 9

Hydraulic oil for chain transmission
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7. INSTRUCTIONS FOR TRANSPORT, RIGGING-UP AND OPERATING AT SITE 
 
                                                BEWARE! 
-Before you start for commissioning and during operating with the w/o rig, will study carefully 
the instructions. It is mandatory, these instructions and complete technical documentation to 
accompany the w/o rig, throughout the service life! 
 
-The personnel designated to work with the unit will be medium class graduated and is 
mandatory to participate for 2 days at the training courses, organised by the manufacturer!   
 
                       DO NOT RELY ON YOUR MEMORY!  
IF YOU DO IT, THAT MAY LEAD TO SERIOUS ACCIDENTS. 
YOU ARE RECOMMENDED STUDYING THESE INSTRUCTIONS CAREFULLY  
BEFORE INSTALLATION AND DURING THE USE. 

 
 
 

                7.1 TRANSPORTING FOR W/O RIG 
 

-Maximum speed during transporting of the w/o rig on the road, is limited at 50 km/h. 
-On the slopes and curves, speed will be reduced accordingly to avoid dynamic  
overloading and overturning of the carrier. 

 
         
Before start the transport of the w/o rig, following will be checked: 

 firm clamping between the mast and its dedicated gin pole, with attachments; 
 proper blocking for the upper section inside the lower one, belonging to the mast; 
 all hydraulic jacks and rear sleeping console, should be tightened and  

          ensured with attachments; 
 all those four anchors will be tightened and located in their designated place; 
 travelling and hook block will be fixed with its dedicated support and firm  

                    tightened with attachments; 
 the proper work for braking system belonging to the carrier; 
 main supply valve, inside pneumatic system belonging to the w/o rig, 

                   will be closed at time for transporting; 
 mast locking device will be blocked when in transport; 
 lock the side platform when in transport; 
 lock the working platform when in transport; 
 lock the side staircase when in transport. 
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                                               7.2 RIGGING-UP 
 
Take up following actions before rigging up the w/o rig: 

 it will levelled-up, pressed and arranged the rig location in such 
manner to select those concrete blocks suitable with specific pressure as it’s 
indicated inside chapter 6.2 (specific pressure against the ground ); 

 disconnect the power supply for position lamps, by means of the general switch 
when position "1" will be reached, on the main electrical panel. 

 
 
 

 
 
BEWARE! 

 Moving back of the carrier will be done at the lowest speed available, and will  
          be   coordinated only in a team, where the driver will be guided by his colleagues  
          up to the final. 

 Is forbidden such operation to be done by the driver himself, without being 
piloted, such event may lead to critical accidents! 

 Working area will be marked with warning tape. Inside this area, during moving 
back with the carrier is not allowed to go inside! 

 If a fire will be initiated, those extinguishers located in front of carrier will be used! 
 
After one must observe above mentioned safety norms, could be continued with 
installing the carrier at its final position, as follows:  

-move back the carrier towards the well axis, so that its longitudinal axis to line-up with 
the well one;  

-make sure the distance between the well and rear jacks’ axle, will be 1.740 mm; 
-stop the carrier when 1.740 mm were reached; 
-shift the gear lever in the "neutral" and use the parking brake; 
-speed up and shifting the gear will be switched off from the carrier cabin to the chief 
 driller panel (see the instruction inside operating and maintenance manual for the 

GENERAL ELECTRIC 
SWITCH
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 carrier 37.300VFA type); 
-shift the main distribution box G 173-MAN type in neutral position (taking off the  
 power from the carrier’s axles); 
-coupling that PTO’s on the main distribution box, allowing to transmit full power  
 to the drawworks. 

So far, the w/o rig is prepared to start the levelling-up procedure. 
 
 
 
 
 
 
 
REMARK: 
 

It is recommended shut-off of the engine to be done from the Driver Panel, of the carrier  
(as far start-up of the engine is possible from the Driver Panel, only) 
For emergency situations Engine Emergency Shut-off Button (red ones, on the electric panel) 
may be used. 

 
 

 
 

 
After pushing the engine emergency shut-off button is compulsory to unlock it (by rotating to 
the right) and put back the suction throttle valve’s flap in “neutral” position.  
If these actions are not processed, starting up of the engine is not possible. 

 
 

ENGINE EMERGENCY 
SHUT- OFF BUTTON 
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                        7.3 LEVELLING-UP 

  
    BEWARE! 

 Levelling-up of the w/o rig by means of the hydraulic jacks will be made gradually, 
powering for each jack, to prevent distortions of the carrier or of the main frame. 

 Levelling-up for the w/o rig will be followed-up all the time in operating. 
 
 

 check the rig area, to comply with those values inside layout for specific 
load at ground; 

 check for the level of hydraulic oil inside the tanks and fill, if needed; 
 locate water hand levels on both directions of the w/o rig, to check for 

levelling; 
 place on the ground support plates for both hydraulic jacks, located in 

front of the carrier; 
 release the safety nuts for hydraulic jacks and start for levelling till the 

contact with the supports; 
BEWARE! 
If the personnel laying down on the ground those support plates, are in the area of action for 
the jacks is forbidden to power the hydraulic jacks. 
The personnel will stand up and will wave that their job to fix the plates was finished.  

 place on the ground support plates for both hydraulic jacks, located at 
the rear of the carrier; 

 release the safety nuts and start folding for rear hydraulic jacks till the 
contact with the supports; 

BEWARE! 
Each of those ground support plates will be handled by two people. 

 push the lever for hydraulic distributor’s belonging to each of those 
hydraulic jacks ( one by one) up to that moment when the stems will be 
in contact with the ground; 

SUCTION THROTTLE 
VALVE’s FLAP 
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 hydraulically distributors’ lever will be acted one by one, in such manner 
to succeed levelling-up the w/o rig (during this operation, follow up both 
water hand levels indications and keep into consideration to have a 
maximum clearance- between basically frame and the  

      ground-at 1.500 mm). 
 all this time will follow up the indication of the  both water hand levels 

indications in order to line-up the w/o rig for both directions; 
 when levelling-up is reached, safety nuts will be blocked with each of 

those four hydraulic jacks; 
 put ON, the lever of hydraulic distributor for that hydraulic cylinder, to 

start folding the side-platform.  
 

   BEWARE! 
The operator shall ensure no persons exist, inside designated area; 
folding the side platform will be done after that.  
 
-Unlock the ladder to access for the side platform and pull it until sits on the ground; 
-Railing will be installed. 
 

   BEWARE! 
 Is prohibited from working with the w/o rig before levelling-up or in that situation when 

this operation was improperly done*); 
 It is prohibited from working with the w/o rig if all those four lock nuts- from the 

hydraulic jacks- were not proper fastened, otherwise possible technical and serious 
human injuries, may occur. 

 It is prohibited to dismantle the w/o rig over the night, if you are not offered the clearest 
light, otherwise possible technical and serious human injuries, may occur. 

 It is prohibited to work with asymmetric holds removed. 
 It is prohibited to work with partially extended holds; the holds must be extended not 

more than 4.600 mm between their axles, ensuring before starting the work! 
 
* Levelling-up is prohibited on a surface that does not match the specified loads inside 
dedicated layout. 
 

 

 
 

                            7.4 RAISING THE MAST 
 

 all the joints of the mast and multi-sectional hydraulic cylinder, will be greased; 
 unlock the mast with the gin pole; 
 unlock the lower and upper sections of the mast; 
 unlock the travelling and hook block with its dedicated support. 
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-Perform the airing of the multi-sectional hydraulic cylinder. 
 
   BEWARE! 
Raising the mast is prohibited prior complete removals of the air inside hydraulic circuit 
belonging to the multi-sectional hydraulic cylinder; otherwise, possible technical and  
serious human injuries may occur. 

 

 
Airing of the multi-sectional hydraulic cylinder is made from the Hydraulic Controls Panel, in two 
stages: 

-in the first stage: 
-move the lever belonging to the airing distributor- located inside the control panel-on that 
position   marked on the panel as "airing", while the lever for hydraulic distributor for raising the 
mast, will be moved in that position marked on the panel as “raising” (see the tags on the 
control panel); 
-keep both levers as indicated above, until the level indicator gauge-mounted on the discharge 
line-is detecting a smooth flow for hydraulic oil, without any air bubbles; 

HYDRAULIC CONTROLS 
PANEL 
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-move back both levers of the said distributors on that position, marked on the panel as “0”. 
-in the second stage: 

-move the lever belonging to the airing distributor-located inside the control panel-on that 
position marked on the panel as “airing”, while the lever of the hydraulic distributor for raising 
the mast, will be moved in that position marked on the panel as “lowering” (see the tags on the 
control panel); 
-keep both levers as indicated above, until the level indicator gauge- mounted on the discharge 
line-is detecting a smooth flow of the hydraulic oil, without any air bubbles; 
- move back both levers of the said distributors on that position, marked on the panel as “0”. 
During performing both stages, as were mentioned above, C9 CAT engine will run for max 
speed at 1000 rpm; complete airing of the system is considered done, when both stages are 
completed. 
 
Open up the Mast Raising Locking Device: 
 
a. remove the lever’s safety pin; 
b. move the lever away, to release the latch system of the link;  

 
 
 
 
c. with the lever in above mentioned position, fix in place the safety  pin. 

 



 
 
 

S.C. CONFIND S.R.L. 
Câmpina 

OPERATION MANUAL 
WORKOVER RIG  
40 tF WITH MAST 

 

Code: 
P3668-MU 

Date:  
Aug 2013 

Sheet:33 Rev: 0 

 

SC CONFIND SRL 
Address  : 105600, Câmpina, 2 Progresului st. Prahova county , Romania 

Tel/Fax : 0244333160 / 0244374719 ; E-mail : confind@confind.ro  
 

 
Rising of the mast is performed by means of the hydraulic distributor, mounted with the 
hydraulic control panel, located on the basically frame at rear-right place. 
Push smoothly the lever towards “raising” up to max 200÷300 mm clearance between the mast 
and its dedicated gin pole and wait in this position for one minute; take a look about any 
leakage may occurs.  
If no leakage, rising of the mast may continue; in case of any leakage detected, the mast will 
be lowered on the gin pole and fix the problem. 

 
 

All that time for raising the mast, will take care about following safety norms: 
 the braking system lever belonging to the hoisting drum, will be completely released to 

avoid overloading of the wire rope and will be safety insured by dedicated chain; 
 avoid snagging for the wire rope. For this purpose, the personnel will stay near the rig 

all that time for raising the mast; stop raising if snagging will occurs. 
BEWARE! 
Is forbidden to stay under the mast while in raising or telescoping! 
Rising of the mast will be closely followed up and immediate actions will be taken in the event 
of abnormal phenomena (get stacked, snatching, etc.) and to avoid clinging for different cables 
belonging to: anchors, hydraulic winch for the power tong or hydraulic winch Raptor 3.6 type. 
In that situation such events may occur, stop the raising operation and remove the defect, if 
possible with the mast where the operation was interrupted. If this is not possible, lower the 
mast on its dedicated gin pole and fix the problem. 

 
 
 
   BEWARE!  
Final position for raise-up of the mast is reached, when the hole in the ear of the lower section 
of the mast, will be lined up with the same in the fork, located with the fixed mast support. 
The lever of the hydraulic distributor raising the mast will be hold in “raising “position, all the 
time. 
During raise-up of the mast leakage, get stacked or snatching are not allowed. 
 

 
 
 
 
 
 
When the mast reaches its final position, safety bolt will be installed with the fixed mast support 
and will be secured with staples. 
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   BEWARE! 
It is forbidden to perform any job inside hydraulic circuit for raise-up of the mast, when it’s 
under pressure. 
It is forbidden to support the mast by means of its multi-sectional hydraulic cylinder, instead of 
its dedicated gin pole. 
Maxim working pressure 
 

For proper working while raising and folding the mast, it’s recommended that airing for 
hydraulic circuits belonging to multi-sectional and folding hydraulic cylinders to be done when 
the engine is in idle or maxim 1000 rpm. Only after performing both airing operations, the airing 
for hydraulic circuits will be considered as completed. 
Maximum working pressure during raising the mast will be in that range of 120 up to 140 bar. 
 
   IMPORTANT! 
Airing of the multi-sectional hydraulic cylinder, will be done any time when start the raising 
and/or lowering the mast, as well. During airing process the engine has to run at 1000 rpm 
maximum.  
 
When raise-up the mast gets started, following maters are to be considered: 
 easy detach of the mast, from its dedicated gin pole; 
 smooth moving of the mast while raising, without vibration, shocks or sticking; 
 no any left and/or right deviation is accepted for the mast, when loose the contact with 

its dedicated gin pole; if such may occurs stop raising of the mast and check for  
     levelling-up.  

          Make necessary corrections for levelling as the case may be. 
 Follow-up closely the raising for the mast in order to avoid any snagging for wire rope, 

guy-anchors, etc; 
 the liners belonging to the multi-sectional hydraulic cylinder will fold up in a descending 

manner (first will be moved the bigger size liner); 
 during raising of the mast is not a problem if the rear levelling support will lose the firm 

contact with the ground, but is mandatory to come back in contact, while the mast 
reached the working position; 

SAFETY BOLT TO FIX THE MAST IN WORKING 
POSITION, SECURED WITH STAPLES 
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 after reaching the final position, is compulsory for the mast to be secured by means of 
those two safety bolts and staples; 

 all those hydraulically jacks will be double checked to be in firm contact with the ground 
secured with the locking nuts. 

 
 
   BEWARE! 
All over that time of raising the mast, will take care to avoid overloading of the active line of the 
wire rope by weakening the brake against hoisting drum. 
 
 

FAULTS AND HOW TO FIX THEM WHEN RAISING THE MAST 
 

ITEM 
No. FAULT ROOT HOW TO FIX 

1 

When raising the mast the liners 
belonging to the multi-sectional 

hydraulic cylinder are not folding up 
in a descending manner 

 

Mechanical get 
sticking 

-Put the mast on its dedicated 
gin pole and fix the multi-
sectional hydraulic cylinder 

2 Snatchings when raise the mast 
Airing of the 

multi-sectional 
hydraulic cylinder 

-Put the mast on its dedicated 
gin pole and fix the airing of 

the cylinder 

3 Left and/or right deviation of the 
mast when raised 

Problems with 
leveling-up of the 

w/o rig 

-Put the mast on its dedicated 
gin pole and fix the problem 

connected with the leveling of 
the rig

4 

When lower the mast the liner 
belonging to the multi-sectional 

hydraulic cylinder are not retracted 
in an ascending manner (starts with 

the smaller size)

Mechanical get 
sticking 

-Put the mast on its dedicated 
gin pole and fix the multi-
sectional hydraulic cylinder 

5 Oil leaks of the multi-sectional 
hydraulic cylinder Corrupted gaskets Remove said gaskets and 

replace with brand new ones
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                            7.5 FOLDING THE MAST 
 
-Perform the airing for folding hydraulic cylinder, first above all. 
 
   BEWARE! 
Folding the mast is prohibited prior complete removals of the air inside hydraulic circuit 
belonging to the hydraulic cylinders for telescoping; otherwise, possible technical and serious 
human injuries may occur. 

 
 
Airing of the folding hydraulic cylinder is made from the Hydraulic Controls Panel: 
 
 move the lever belonging to the airing distributor- located inside of the control panel-on 

that position   marked on the panel as "airing", while the lever of the hydraulic distributor 
for folding the mast, will be moved in that position marked on the panel as “folding” (see 
the nameplates on the control panel); 

 
 keep both levers as indicated above, until the level indicator gauge-mounted on the 

discharge line-is detecting a smooth flow of the hydraulic oil, without any air bubbles; 
 
 move back both levers for said distributors on that position, marked on the panel as “0”. 

                                          
During performing airing for this hydraulic circuit- as were mentioned above- C9 CAT ACERT 
engine will run between idle and 1.000 rpm. 

 
 
 
   IMPORTANT! 
Airing of the folding hydraulic cylinder, will be done any time when start the folding and/or 
retracting the mast sections, as well. 

 
 
 

 Folding the mast is performed by means of the hydraulic distributor, mounted with the 
hydraulic control panel, located on the basically frame at rear-right place. Folding the 
mast will be closely followed up and immediate actions will be taken in the event of 
abnormal phenomena (get stacked, snatching, etc.) and to avoid clinging for different 
cables belonging to: anchors, power tong or hydraulic winch Raptor 3.6 type. In that 
situation such events may occur, stop the folding operation and remove the defect, if 
possible with the mast where the operation was interrupted. If this is not possible, 
retract the upper section inside the lower one and fix the problem. 

     When telescoping the mast will be stopped, the upper section will stay in that freeze 
     position as far for the middle position of the dedicated hydraulic distributor is closed. 

 
 The brake system lever- belonging to the hoisting drum- shall be in a position to avoid 

overloading for active side of the wire rope; 
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 Folding the mast is completed while splay area located at the bottom of upper section 
will over pass with approx. 50 mm the hook’s bolt installed with the lower section of the 
mast; after that, locking between sections will be done when the upper one will be 
retracted inside the lower one with those 50 mm, making sure the contact between 
hook’s bolt and the splay area, will be located at the middle for last one!  
 
 

   BEWARE! 
Folding the mast is mandatory to be completed. It is compulsory while folding, that splay area 
located at the bottom for upper section to over pass with approx. 50 mm the hook’s bolt installed 
with the lower section for the same. 

 
 
Down below, Fig. 1 and Fig 2 shown for a right folding. 

 

   

 
 

 
 
 
 
Wrong folding (incomplete) is shown in Fig. 3 and 4  

 
 
 

Fig. 2 

Fig. 1 

RIGHT 
FOLDING 
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- When folding the upper section of the mast was completed (see Fig.1 and Fig.2), block up 
pneumatic cylinder will be actuated in order to secure that latch for it. 
The block up pneumatic cylinder (Fig.5) is acting against hooks-belonging to the latch system 
for folding the mast-to secure locking between lower and upper sections of the mast. That  
Running the block up pneumatic cylinder is possible by means of that pneumatic distributor 
mounted with the auxiliary control panel, located on the right-back side of the carrier (Fig.6). 

 
 

 

Fig. 4 Fig. 3 

WRONG 
FOLDIND 

(Incomplete) 
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PNEUMATIC DISTRIBUTOR’s LEVER 
FOR BLOCK UP CYLINDER 

Fig. 6 

BLOCK UP PNEUMATIC 
CYLYNDER 

 

 
 

 
 
 

Will be followed up moving ahead for the hooks for blocking, until will be established firm 
contact with the limiter, welded with the upper section of the mast (Fig.7) 

Fig. 5 
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   BEWARE!  
A metallic noise, when the lever of pneumatic distributor is actuated, does not warrant 
engagement of the hook for a safety lock! 

 

 
 
 

Safety locking for sections of the mast is achieved when the upper section descent with those  
approx. 50 mm, while splay area at the bottom for upper section, will be in a firm contact  
with hook’s bolt (see Fig.8, for details).  

Fig. 7

Fig. 8
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When telescoping of the mast is done, the lever of the hydraulic distributor will be moved in 
position “free” meaning the oil will be connected to the reservoir, to avoid any problem may 
occur due to the expansion for the oil when the temperature will raise-up. 

 
 
 
 
 

   BEWARE!  
Fig.9 is shown that wrong position to activate the block up pneumatic cylinder, while folding the 
mast. 

 

 
 
   BEWARE! 
Is required for the driller to climb up the side stairs on the mast, to have a clear view for the 
contact between the splay area and the hook’s bolt (i.e. the contact line will be located 
approximately at the middle for the splay area, belonging to the upper section of the mast). 
 
Two situations may occur: 
a/-wrong position for contact area between said parts, as is shown in Fig.9 (in this case, the 
lever for manual locking device, will not be possible to be set at “locked position”). 
        In such condition, the driller will go down and the chief driller will perform following steps: 
    -folding up the upper section of the mast, make sure about over pass the lower  
      one with said 50 mm, height; 
    -retracting the upper section, while the contact between splay area and hook’s bolt will be 
achieved; 
    -secure by means of the manual locking device’s lever, which will stay in “locked position”. 
 
b/-right position for two pars when the lever for manual locking device will be set at  
   “locked position” as is presented in Fig.8. 
 

 

    

Fig. 9 
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BEWARE! 

Is forbidden climbing up the mast without safety belt and anti-falling safety device 

put on; otherwise possible human injuries may occur. 

When the cable for the stopper will not taking-back, climbing up the mast  

is possible only if the support will have 2 connection points.  

 
   BEWARE! 
It is forbidden to perform any job inside hydraulic circuit for folding the mast, when it’s under 
pressure. 
It is forbidden to support the upper section of the mast by means of its hydraulic folding 
cylinder, instead of its dedicated manual locking device. 
 

 
 
-Finally, after the mast is bolted and secured with its fixed mast section, the electric 

circuit will be installed and connected.  

                          
 

 
 
While folding the mast, closely will be followed up: 

-easy movement for upper section, inside the lower one; 
-folding the upper section will be smoothly and continuously done, without any stuck, 

shock or vibration; 
-during folding the mast, breaking for the hoisting drum will be easily released to prevent 

overloading for the wire rope. 
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FAULTS AND HOW TO FIX THEM WHEN FOLDING THE MAST 
 
ITEM 
No. FAULT ROOT HOW TO FIX 

1 

When folding, upper 
section is not moving 

away, while the 
hydraulic pressure 
inside the circuit is 

zero. 

Discharge valve is 
blocked in open position Replace the discharge valve 

Airing discharge valve is 
blocked in open position Replace airing discharge valve 

2 

When folding, upper 
section is not moving 

away, while high 
pressure inside the 
hydraulic circuit is 

noted. 

Locking mechanical 
device for folding the 
mast is not released

Release locking mechanical device

Solid parts inside 
sections of the mast 

Remove solid parts existing 
between sections of the mast. 

3 

Vibrations and 
snatchings when 
folding the mast 

sections 

Airing for folding 
hydraulic cylinder 

Put down the upper section and 
fix the airing for hydraulic 

cylinder. 

4 Oil leaks for hydraulic 
folding cylinder Corrupted gaskets Remove and replace with brand 

new gaskets. 
 
 

 
 
 
                         7.6 ANCHORING THE W/O RIG 

 
Is mandatory for the w/o rig to by fix by means of its enforced anchors as follows: 

 -2 pcs of anchors between the upper section and the carrier, being  
                   pre-tensioned at 1.500 lbs (681 kgf); 
 -2 pcs of anchors between the lower section and the carrier, being  
                    pre-tensioned at 1.000 lbs (454 kgf). 
 

Anchors will be pre-tensioned one by one, while screwing by their strainer. 
When pre-tensioning operation will be finished their strainers, will be locked  
in that position by means of dedicated locking-screws. 
 

   BEWARE! 

Wrong anchoring may leads for possible serious human injuries.  
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 7.7 WORKING WITH THE W/O RIG WHEN THE WIND IS BLOWING 
 

For the w/o rig stability is directly affected when the wind is blowing. 
Running the w/o rig while wind is blowing, shall be subject to the strict observance when 
reducing for hook load versus the wind speed is mandatory. 
Reduced hook load values are indicated on the mast nameplate (see Nameplate riveted on the 
lower section of the mast, acc. to drwg. P3368-03.14.01). 
 

   BEWARE! 
Not using the chart for reducing the hook load against the wind speed, could lead for losing 
system stability and serious human accidents may occurs. 
Make use about whether forecast to ensure for safety work with the w/o rig. 
 
   WARNING! 
Is forbidden to work with the w/o rig, while the wind speed exceeds 110 km/h!  
Non-complying with above mention request, may leads for serious human accidents. 

 
 

   7.8 HOISTING BY MEANS OF THE HYDRAULIC WINCH RAPTOR 3.6 
 

Hydraulic winch Raptor 3.6 type is used to hoist (up and down) different materials while their 
weight cannot exceed 2 tf. 
A hydraulic control distributor- located nearby Chief Driller Console- actuates the winch. 
 

 
 
 
 
 

Hydraulic Distributor’s lever to actuate the 
Hydraulic Winch Raptor 3.6 type
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           7.9 RUNNING-IN AND PULLING-OUT FOR TUBING 
             
While folding and blocking for the mast were completed, next operation to be performed is 
folding the working platform, over the well hole. Maximum pulling load is limited for 2 tF. 
This job, will be done using the hydraulic winch Raptor 3.6 type, as follows: 

 hang the working platform with the hook’s winch; 
 remove those bolts, existing with the platform during transport for the w/o rig; 
 by means of its designated distributor, the hydraulic winch is actuated to locate  

                            the    working platform for desired height, over the ground; 
 
BEWARE! 
When folding the working platform will be decided, make sure no any person is inside 
designated area of work. 
Make sure no any damage for tubing head spool may happened. 

 fix the working platform by means of the bolts in that selected place with  
                         the fixed mast section; 

 actuate the hook of the winch for lowering up to that moment when the  
                         working platform will rich the horizontal level; 

 sits the working platform legs on the ground and tighten the nuts; 
 lift and fix handrails, fold and fix the stairs. 

Before starting to work with the w/o rig, hook block limit device will be verified.  
In this respect, following steps will be performed: 

 shift for speed I-i1; 
 put ON pneumatic bladder clutch AB 700x200 type; 
 put OFF the lever for braking system of the drawworks; 
 speed up the C9 ACERT CAT engine ; 
 speed down for the engine when travelling and hook block will be at 5-6 m       

below crown block table, inside the mast; 
 make sure for automatically braking of the hoisting drum, by means of the       

safety pneumatic braking cylinder, when max 2,5-3 m will remain up to the 
crown block table. 
 

   BEWARE! 
Overpassing the safety space at the upper part of the mast (settled for 2,5÷3 m) 
when raising up for the travelling and hook block MC 65 type, is not allowed!  
If such happened, may leads for serious technical and human accidents. 
 
Corrective actions are requested immediately as follows: 
 when upper safety space is reached (2,5÷3 m) put full manual brake by acting against 

the braking lever; 
 at this level, will be adjusted the position for hook block limit device (mounted with the 

drawworks frame); 
 to make sure about adjustment, will be performed two tests in order to be checked the 

braking for the traveling block at that height as was settled above. 
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BEWARE! 
 Any operation against parts of the unit will be done after the engine was stopped. 
 Will be avoided ant straight contact with heated parts of the engine (radiator, 

exhausting system, and so on). 
 The chief driller may abandon its working place after the breaking lever are safety 

blocked by means of dedicated chain. 
 When in operations, the access in the area for operation with the travelling block  

          is forbidden. 
 
Working with the unit is possible after the braking for travelling block inside safety space  
is done and certified by chief driller. 
Unlocking in safety conditions for stroke limiting device means controlling the distributor 
from chief driller panel to release the breaking rims and moving the travelling block over the 
safety space inside the mast. 
Unlocking in safety conditions for stroke limiting device, means controlling for the same 
distributor to release the breaking system and to allow the drilling stream weight to be 
discharged with the slips.  
 
BEWARE! 
 Is forbidden to work with the unit if no indication is shown with the analogue 

indicator (self-weight for the travelling block is almost at 1.3 tF),if such event occurs 
this means some inside the load transducer circuit is default! 

 Stop working with the w/o rig, make sure the complete break is ON and fix the 
problem with the load transducer.  

 
         Raising the load: 

 according with the raising diagram, shift the hydro-mechanical transmission  
         in the proper speed, according with the actual value of the load, at the hook; 
 speed up smoothly, by acting against speed up lever (push it no more  

          than 8º÷10º    forward) and command for coupling AB 700x200,  
          pneumatically clutch; 
 release the braking system for the hoisting drum, by acting against  

          the brake system lever;   
 act against the lever for final speed up for the travelling block. 

BEWARE! 
When unexpected stop for the engine may happened: 
-put the brake acting against braking lever; 
-take the weight’s string by sitting the tubular with the slips; 
-lock the braking lever by means of the chain; 
-move the controls for speed-up und bladder in position “0”. 
Re-starting the engine is possible after performing all above mentioned steps. 
 
Stop the load at different height: 
 put the speed up lever in the initial position (the engine for idle) and put  

         “OFF” the clutch; 
 put ON the brake by acting against the brake system lever. 
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Lowering the load: 
 put OFF the brake by releasing the band brake system; 
 put ON the brake by acting against the lever, when intend to stop. 

 
Brake lever has an equalizing system which make possible each of those two band brakes to 
have same load against and there is installed a warning system in such case one band will be 
broken; if this event stop working with the unit and fix the problem with the broken band. 
 
BEWARE! 
 Is forbidden to operate against the drawworks or to adjust the band brakes when  

          is under the load with the travelling block. 
         During such operations the travelling block will sit on the ground or on  
         the working platform. 
 The control lever for braking will be adjusted in a convenient position, due to  
      the rabbets existing with the main braking shaft. 

 
When handling loads for bigger values, need to take care about overheating for the brake rims; 
to avoid such, cooling water pump and its dedicated fan for cooling will be powered by acting 
against the hydraulically distributor lever, located on the hydraulic panel  at the chief driller 
panel(for details see below ). 

BEWARE! 
 The water pump and the fun are ON when the gear hydraulic pumps are coupled, 

without any possibility for human error. 
 There are installed at chief driller location two thermocouples for warning as follows: 

-when the water temperature reached 75˚C up to 85˚C an alarm horn will sign about  
  such heating and need a break for cooling the water; 
-if not stop the work and the range of temperature will be at 85˚C up to 95˚C-very close 
 by boiling- the second thermocouple will order STOP for the engine. 
 
 

 

  

           7.10 WORKING WITH HYDRAULIC TONG XYQ3C TYPE 
 
Hydraulic tong XYQ3C is used for make-up and break-down threaded joints for tubing. 
Quick hydraulic connections FASTER type are used to install the hydraulic tong with the 
hydraulic circuit, located at the rear of the carrier.  
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                     7.11 DISMANTLING THE W/O RIG 
 
 

Following steps are to be performed when dismantling the w/o rig: 
 fold-up the working platform in transportation position and lock  

it by means of bolts and staples; 
 grease all those joints as for mast and both hydraulic cylinders (multisectional 

and folding); 
 airing both above mentioned hydraulic cylinders; 

 
   
 
        BEWARE! 
It’s forbidden to fold and lower the mast, before airing for folding and lowering 
hydraulic cylinders! 

 
 
Steps to be performed when dismantling the w/o rig, as follows: 
 

 disconnect all inside electrical circuits; 
 fold-up the working platform, by means of hydraulic winch Raptor 3.6 type; 
 lock the working platform in transportable position by means of bolts and staples; 
 unlock the block system, between those sections of the mast, by acting against 

the lever; 
 act the hydraulic distributor lever for folding cylinder, in such manner to raise the 

mast with 30 up to 50 mm; 
 push the lever for pneumatically cylinder, to open the hook locks; 

Quick connection for XYQ3C 
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 when the hooks are opened, you may act the lever for retracting the folding 
hydraulic cylinder (if hook locks are not opened while first command, will be 
repeated all steps from raising the mast with said 30÷50mm) when the upper 
section will be retracted inside lower one, belonging to the mast; 

 follow-up closely all that time for retracting the sections one inside the other, to 
avoid any problem may be created due to the  snatching, get stacked or clinging 
the different cables belonging to anchors and hydraulic winch (in that situation 
such may happened, stop retracting and solve the fault); 

 remove the staples and the bolts between the lower section of the mast and fixed 
mast section; 

 power the multi-sectional hydraulic cylinder for retracting, in order to start 
lowering the mast; 

 this operation will be carefully done smoothly releasing the band brake of the 
drawworks; 

 install the travelling block on its dedicated support, located inside the lower 
section of the mast and make sure it’s safety ensured; 

 make sure the mast is in firm contact with its dedicated gin pole and no any 
damage for the wire rope and anchors were produced; 

 lock the mast and gin pole by means of those side screws;  
 un-tight the safety nuts for the hydraulic jacks, up to the lowest position; 
 retract one by one all said hydraulic jacks; 
 lock those jacks for transporting position; 
 connect the power supply for position lamps by means of the general electric 

switch located on the main electrical panel. 
  

 
 
 
 
 
  7.12 TRANSPORTING THE W/O RIG BETWEEN LOCATIONS 
 

Before leaving the old location, is mandatory to perform following operations: 
 
-the mast is firm located on its dedicated gin pole and lateral screws are tighten; 
-all hydraulic jacks are fully retracted and secured against folding during transportation; 
-all those four enforced anchors are fixed in their own location; 
-travelling and hook block is located on its dedicated support and secured  
 for transportation; 
-pneumatic circuit for the carrier’s brakes, will be in good working position; 
-lighting and signalling systems for the w/o rig, will work proper. 
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                               8. SAFETY REGULATIONS 
 
 

8.1 The workover rig 40 tF with mast was designed to accomplish all those main     
requests governing safety regulations, as follows: 
a/ All protective devices delivered by the manufacturer along with the w/o rig shall be 
mounted as shown in the technical documentation; no improvisation are admitted.  
b/ whenever you load and unload the equipment, make sure you meet those general norms 
for weight handling operations; perform such operations by making use of manual or 
mechanical handling devices;  
c/ Whenever you are to store components, you must meet the mounting order to avoid any 
damage against the equipment; 
d/If you do not put on work the w/o rig and its spares at side immediately, you will take 
actions to be carefully kept, labelled and cured to avoid their damage due to the bad 
weather, avoiding any problem with their access to the transport means; 
e/No any bolt mentioned inside the documentation will miss, at that time when mast 
components are to be assembled; 
f/Tensioning for the guy lines will not exceed values inside the documentation for the mast; 
g/You need to comply with all those functional parameters for the mast as are shown in the 
documentation, namely that max. static working load, max allowed wind speed specially; 
h/Before raising and folding the mast will be checked carefully both hydraulic cylinders- for 
raising and folding- to avoid any malfunctions; 
i/Grease those articulations for mast, fixed section and hydraulic cylinders before use; 
j/Mount all the access ladders, secure the flooring by fixing them adequately and 
completely; 
K/Whenever the mast is to be raised and telescoped, the personnel must remain at a 
minimum 20m distance away from its longitudinal axle; 
l/Use a theodolite to check the mast for being stand up in the proper manner; 
m/In case of deviation from standing up the mast that might not be eliminated by means of 
the existing adjustment system, lower the mast and fix the defaults having been found out; 
n/You may not raise the mast over the night; 
o/The personnel performing installation, working with the rig, revisions and repairs over this 
one, must be periodically trained and tested for such purposes; 
p/Whenever certain safety requirements are not accomplished, you must stop the activity 
with the rig and will go on only when labour safety conditions were met again; 
r/You may not install the hook block in case of missing guards or screws and avoid any 
friction for the wire rope, due to any distorted guard; 
s/Control the mechanical braking system for the drawworks when starts the shift, making 
sure about the wear- related to the breaking shoes –not exceeding the allowed one value; 
t/You must be sure of the adequate adjustment for the band brakes where all necessary 
correction will be done according with the special instructions issued by the manufacturer 
when comes about standoff between brake shoes and the rim; 
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u/Check the safety valves-for gripping and rust point of view- installed with the air tanks, on 
daily basis; 
v/Using lubricants being different from those specified in the lubrication schedule may cause 
damages for related components; 
x/Whenever the operators start their activity, they must check the w/o rig, chains and  all 
moving parts for adequate operation and lubrication, protective guards will be installed, 
without exception; 
z/Hook load limiter will be checked daily for safety work.  
    
  

       8.2. In accordance with the law No. 319/2006 health and safety at work, chapter III, 
section 4, article 13, subparagraph (e), the beneficiary is obliged to draw up instructions for 
completing and/or the application of safety and health at work, taking into account the 
particularities of the workplaces under their responsibility; 

 
       8.3. The workers have the obligation to acquire and to follow up the rules and guidelines 
for safety labour and to implement all such safety regulations, working with proper technology, 
discipline at work, to use the correct protective equipment; they are fully responsible to report 
any technical failure or other situation may lead for an accident or professional illness. The 
access inside the rig area is prohibited for the persons who are not skilled to work with such 
equipment; access is permitted only after graduating for a training course regarding accident 
prevention; 
 
       8.4. Commissioning and start-up for the workover rig, as well as for those auxiliary 
equipment will be done on the basis of the final acceptance report, made at the rig side. No any 
exception from the safety regulations will be accepted; start up for the rig will be possible, 
when the final inspection report will be signed, only. 
 
       8.5. Any work performed against the w/o rig (review, repair, adjustment, greasing, clean-
up, removal of parts, removing the chain, the belts or any covers) will be done, but after 
complete stopping of the equipment, cut off the voltage and make sure against any accidental 
start up. 
 
       8.6. Commissioning and start-up for wire rope will be drawn up according to the technical 
instructions of the supplier for cables and will comply with those requested inside API 9A. 
 
       8.7. Head of staff for commissioning and start-up, operation and maintenance must study 
the specification of the rig and all those safety regulations involved. He must be trained with the 
most important operations: assembly the rig at site, raising-up and lowering the mast.  
 
       8.8 Each member of the crew will be trained with the safety regulations which will stay 
valid all the time they will work at the site. 
 
       8.9 Working at height (upper and lower section of the mast, fixed mast support, foldable 
working platform) is forbidden in those situations, as are mentioned below: 

a) unfriendly weather conditions: 
-high wind speed, which exceeds of 60 km/h; 
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-heavy rain; 
-electric shocks; 
-blizzard or ice; 
-ringing frost (below -20ºC); 
-fog (no visibility); 
            b) slippery floor (dirty oil or other substances on the floor which are  
                frozen, snow, etc.); 
           c) over the night, if the workplace is inadequate lighting. 
Head of the crew is that person empowered to decide about stopping the work. 
 
       8.10. Hand tools will be held, as appropriate, in boxes or drawers and will be kept cleaned 
after each use. Tools required to carry out the work at a height must be carried out in special 
bags of durable material individually or linked separately – if necessary. They shall not exceed a 
total of 10 kg weight. It is prohibited to climb keeping tools by hands or inside the pockets. The 
work to be performed at the height will use hand tools with hand fastening bracelet to prevent 
accidental falls. 
 
       8.11 It’s forbidden: 
       -to modify any inside the w/o rig, without designer’s agreement; 
       -running the equipment without covers, safety devices or instruments to  
        indicate and control the parameters of the rig; 
      -dismounting said protective devices and covers when the rig is operating. 

 
 
       8.12. All those equipment inside the w/o rig will be inspected regularly and repaired if 
necessary, according to the instructions issued by the manufacturer.  
Chief driller is that responsible person to ensure against continuity in operating for all those 
apparatus and devices for protection and safety; 
 
       8.13. It is mandatory during running with the w/o rig to perform noise measurements- at 
regular intervals- to determine the daily exposure to noise for employees; 
 
       8.14. In such cases when the noise level, exceeds the allowed one (87dB) is compulsory 
for employees to wear personal protective equipment against noise (preferably external 
helmets); 
 
       8.15. Where the w/o rig is not to be commissioned and started-up for a while, it must be 
kept neatly preserved, labelled, and stored in a proper manner; 
 
       8.16. Running the w/o rig is prohibited unless all the guards and handrails fitted to their 
seats, according to the documentation, that is: 
-chains and moving parts are covered with the defenders; 
-working platform and foldable chief driller platform has handrails; 
 
       8.17. Safety regulation when working with the travelling and hook block: 
-the travelling and hook block is fitted with two side guards where it’s forbidden to run this 
equipment as time said guards, are not in place; 
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-before starting the work with the travelling and hook block, will be checked the proper 
functioning of the locking device for the hook and double check all threaded connections of the 
equipment; 
-it’s compulsory to stop running with the travelling and hook block if the rider cannot be locked, 
remedy the malfunction for the rider and start working, after that;  
-the wire rope will be closely verified before starting the shift; 
-the travelling and hook block is not allowed to run with missing screws, guards, even for short-
term operations;  
-the sheave guards must not be distorted, in order to avoid friction with the rope; 
-wire rope will be supplied wrapped, on its own cable drum, where at time to be installed with 
the hoisting system, the drum will be put over a gin pole; 
-the hook belonging to the block will have the safety lock device in good condition to prevent 
against any free release for the swivel bail, or the links; 
-handling of safety against the rotation of the hook will be working on the platform with a 
special hook with long arm; 
 
-lock index device for the hook will be checked at the beginning for each shift when a long arm 
special hook will be used for this; 
 
       8.18 Using the helmet and the proper equipment is mandatory inside the w/o rig area; 
 
       8.19. In the event of accidents at work during commissioning and start-up or during 
operation, revision/repair both contractor and customer will make sure to provide all those 
conditions connected with first aid, by applying the appropriate procedures laid down in the 
"Guide to first aid accident '', edited by the Ministry of labour and social protection of Labour 
Protection Department. 

 
       8.20. The environmental protection: 
-chief driller is the first person responsible to carry out the rules for environmental protection, 
moreover to take all necessary measures to prevent ecological disasters; 
 
-through its operation, the w/o rig does not have a negative influence on the environment; 
 
-for said w/o rig AM 12/40, noise level values do not exceed 100dB; 
 
-oil and fuel tanks belonging to the w/o rig were sealed do not allow any leaks for oil, liquids,  
but to work safely, do not pollute the environment; 
 
-filling the tanks with the oil, will be made carefully so as not to exceed the maximum level; 
 
-special vessels will be used, when the oil will be removed from the tank, if is in need to repair 
the parts; 
 
-filling-up the fuel will be made carefully, that it does not fall on the ground. If it happened this 
will take immediate steps to clean-up the place. 
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-all those seals for the parts will check at the beginning for the shift, in order to detect possible 
leakages; 
 
-all the pipelines and connecting hoses, will be leak proof and tight; 
 
-for pollution control, it will be made measurements of the air around the working platform of 
the rig and if you’ll experience symptoms of pollution, corrective actions will be taken, to 
eliminate them; 
 
-at a concentration of hydrocarbon vapours exceeding 300 mg/m³, has stopped working, and 
people moved away from the area with danger. 

        
8.21 In case of fire the unit is provided with two extinguishers, one for each side for the  
       base frame of the carrier, which will be used if such situation may occurs. 
8.22 When the rig will be breakdown as a scrap, following safety norms will be considered: 
 The personnel doing this job will have on safety equipment; 
 Rising for different parts will be done with proper cranes; 
 The battery handling will be done carefully by two persons having on adequate safety 

equipment to avoid any contact with the acid inside the battery.  
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                   10.    ELECTRONIC EQUIPMENT FOR MEASUREMENT EMIX-100 
 

                                                  10.1 Scope 
The electronic load measuring and registration equipment for workover rigs is a 

product specially designed for this purpose, which incorporates the most recent 
technologies.  

For improved reliability and measuring accuracy, “EMIX-100” incorporates a 
specialized data acquisition module produced in USA, a cable tension transducer (specially 
built for this purpose) an industrial computer with monitor incorporated, an analogue indicator 
to display the hook load and an acoustic warning module. 

The program for data acquisition, processing, display, storage, registration and 
printing, called by us “WellAid DAQ”, is produced in cooperation with a specialized supplier 
internationally certified in this domain. 

                                              10.2 Brief description 
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• TS- Cable tension transducer  
• A/D- Transducer signal supplying and conversion module 
• B- Intrinsic separation and protection barriers for explosive environments 
• M- Signals conversion and separation modules  
• DAQ- Data acquisition module 
• I-Hook load indicator (analogue indicator)  
• C-Calculation and registration unit (Industrial PC) 
• TDt-Diesel flow transducer (mounted on the tour) 
• TDr-Diesel flow transducer (mounted on the return) 
• H –Acoustic warning device 

 
 
 

                                            10.3 Operating mode 
 

10.3.1 The electronic transducer (TR) with strain gauges measures the cable tension 
and generates an electric signal proportional with this one. The transducer has intrinsic ATEX 
certification and the supply is only through a specialized barrier (with ATEX certification) 
containing the signal converter (A/D) as well.  

 
10.3.2 The signal converter (A/D) takes over the signal from transducer and converts it 

into an electrical unified signal 4-20mA. In order to meet ATEX standards regarding intrinsic 
protection, the signal converter is included in the galvanic separation and intrinsic protection 
barrier. 

 
10.3.3 The data acquisition module (DAQ) takes over the analogue or digital signals, 

by case, measures them and turns them into digital signals sent to the calculation and 
registration unit (C) through the USB port. It also takes over digital signals from calculation and 
registration unit and sends analogue and digital signals to the external equipment (hook load 
indicator mounted on the chief driller’s panel and the acoustic warning). Those signals are 
transferred through intrinsic barriers with galvanic separation on ATEX certified equipment, and 
through specially built modules on the other devices.  

 
10.3.4 The intrinsic separation and protection barriers, their goals is to achieve 

insulating the data acquisition module DAQ from the signals sent or received from outside and 
securing the voltage and signal levels in agreement with the intrinsic explosion protection 
standard ATEX. 

 
10.3.5 The signal conversion and separation modules (M)  (own production) convert 
the input/output signals from DAQ module in order to be compatible with the external 
equipment (flow transducer and acoustic warning device) and, at the same time, protect 
DAQ module from overvoltage by opt-galvanic separation. 
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10.3.6 Analogue indicator continuously displays the hook load value.  
 The indicator is ATEX certified and is built to resist environments with  
  severe temperatures, shocks and vibrations. 
 
10.3.7 Under-voltage and overvoltage protection relay is a module specially designed 

by manufacturing company; it practically protects the equipment by disconnecting it from supply 
voltage when it drops below 16V or increases over 38V. The relay is provided with visual 
indicators (LEDs) that show why the equipment was disconnected (too low or too high voltage). 
This module is integrated with stabilized supply sources with voltages of 24 and 12 V. 

 
 

          10.3.8 The calculation and registration unit (DAQ) performs the following  
                                            functions with the WellAid program: 
 

1.     Measuring function converts the signal received from the data acquisition module into 
     load numerical values (tons), depending on the transducer’s measuring range and the  
     number of crane wires, it calculates the average fuel flow consumed and measures  
     the total volume of that consumed fuel. 
 
2     Display function allows the measured load and the maximum permitted load numeric  
     values to be displayed on the indicator mounted on the chief driller's panel an on its  
     own screen and, at the same time, the average flow of fuel consumed is displayed. 

This function also allows the real time display of the current date and time, as well as a 
bar-graph style display to monitor the measured load variation compared to the maximum 
allowed load, and a screen where the displaying is made through an analogue indicator 
with two needles (software achieved), which indicates the instantaneous load value and 
the maximum value reached during operation. At the same time, you can monitor on 
another screen, at your wish, the graphical representation of the load and consumed fuel 
flow in time (chart) for different periods of time, between 15 minutes and 24 hours. 
 

 
 3.   The registration function performs data storage on the Hard Disk in binary files, for  
      24 hours periods. In this way the graphs regarding load and fuel consumption progress  
      in time are registered throughout the equipment operation period. 
 
4.     The alarming function allows an electric signal to be generated when the maximum 
      admitted load is exceeded. This function generates an acoustic signal that  
      draws attention on the fact that the alarming threshold value is reached or exceeded. 

 
5.     The blocking function determines, when the maximum admitted hook load value  
    will be  reached (39 tons), by coupling a relay, to activate a solenoid valve that blocks  
    the rig operation. 
 
6.   The saved data analysing and printing function allows the electronic reading of  
    the    graphs (diagrams) and/or printing them for periods of 15 min, 30 min, 1 hour, 2 
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    hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours or 24 hours. This function is achieved 
    with the help of another program (WellAid Analyser), which is delivered together with 
   “WellAid DAQ”. “WellAid Analyser” can run at the same time with the program  
   “WellAid DAQ” or it can be installed on any computer, and the diagrams can be viewed 
     and printed at any time and in no matter how many copies. 

This function allows introducing comments within the diagram to explain the operating 
mode over different periods of time. 
 

7.   The registered data saving function allows the saving of the files that contain 
    databases in backup files on the Hard Disk (this type of saving is automatic). Data are 
    saved in two distinct locations, one accessible to the rig personnel and another location 
    accessible only to specialized personnel, thus the data are protected from accidental 
     deletion. 
     The data are saved manually on an external memory stick, and both the current file and 
     any previous database can be saved, at your wish. 

Data regarding the date, time, minute and second when the equipment started and 
stopped are saved in separate files (accessible to the specialized personnel).  
Time when the number of crane wires was changed and their value is saved as well. 

 
8.  GPS Location function is optional and allows, together with the calculation  
    unit specialized module, to store the geographic location coordinates in the  
    databases throughout the equipment operation period.  

 
 
 
 

The equipment has the following features: 
 

 Displays on the screen in digital format the Hook load, Maximum admitted load, 
average fuel flow, date & time and the geographical coordinates; 

 Displays the Hook load value on the analogue indicator mounted on the chief driller 
panel;  

 Performs 1,000 measurements per second and their average is displayed at 0.5 
seconds intervals; 

 You can watch on the display, in real time, as a graph (load and diesel flow depending 
on time), the progress of the “Instantaneous load” and the average diesel 
consumption, for periods of 15 min, 30 min, 1 hour, 2 hours, 3 hours, 4 hours, 6 
hours, 8 hours, 12 hours or 24 hours at your choice; 

 The program allows the electronic analysis (reading) of registered diagrams, for 
periods starting from 15 minutes, making possible to accurately read the values 
measured for parameters registered at a certain moment in time. 

 
 Visual warning in the cabin where the system is mounted, when the maximum 

admitted load is exceeded; 
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 Acoustic warning when the maximum admitted load set by the operator based on a 
password is reached or exceeded; 

 The program saves online on the Hard Disk, depending on time, all the values of the 
measured and calculated parameters, in files containing data throughout one day. 
Because they are stored in a special format, they use very little space on the Hard 
Disk and thus, a large volume of data can be stored for more than 1 year, practically 
the entire period can be stored in which “EMIX 100” system worked. 

 The files stored on the Hard Disk can be easily saved on a Memory Stick and then, 
they can be viewed and/or printed on any computer. 

 If the program “WellAid Analyser” is installed on any computer connected to a printer, 
the registered graphs can be printed at any time. The load and flow charts depending 
on time can be printed at any time (on demand) for 24 hours periods or, at your 
choice, for periods of 1, 2, 4, 6, 8 or 12 hours, on an A4 format page. 

 In order to store the charts as simple as possible, they can be saved in an image 
format *.png and thus, they will take very little space. This format allows viewing (but 
not the analysis) on any computer, even if the “WellAid Analyser” program is not 
installed. 

 Before printing the charts (or at any other time) the operator can insert text messages 
(explanatory notes) regarding the operation mode and conditions. The comments can 
be in any number, because the program “WellAid Analyser”, with the help of a special 
algorithm, doesn’t allow overlapping the comments, and if they cover a surface too 
large of the chart, all it needs is to press just one button in order to hide or view the 
comments. 

 In the registered databases you can introduce from keyboard the following fields:     
        Beneficiary ..............................;  

 SAP Order ....................; 
 Working formation name .................; 
 Rig Identification Number.............................  
This information is included in the database and cannot be modified after closing it. 

 
 Besides the above data, the authorized personnel can set at any time, based on a 

password, the number of crane wires and the maximum alarm level for each 
equipment; 

 The followings are displayed and printed on the chart: Total diesel consumption, 
number of motor operating hours, average diesel consumption for the day and 
working time with the installation.  

 Both on the graphs in electronic format and on the printed graphs messages are 
displayed regarding the equipment start and stop times, any time the equipment was 
stopped or started intentionally or accidentally. 

 The input signal from transducers and from data acquisition module are galvanically 
separated between them and from the supply source , which confers an increased 
system protection against accidental electric discharges; 
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 The equipment can be set to work with or without fuel flow-meter, without being 
necessary to change the software (it is only necessary to fit the flow-meter and 
connect it to the mounting bracket); 

 

                                            10.4 Benefits 
 

 The equipment in the present configuration allows measuring, registration and display 
of “Cable load” for different types of installations that use traction cables with different 
diameters and maximum loads. 

 Ease of operation, the equipment, once installed, does not require special 
configurations or PC operation knowledge. It is only necessary to turn it on and off. 

 By choosing a PC as data processing unit, equipment upgrading to measure other 
parameters desired by the beneficiary or the transmission of automatically measured 
data by e-mail etc., will be achieved at low costs and easily implemented.  

 

                                                  10.5. Additional options 

 
For the this equipment with computer-based electronic recorders-our company 

can provide, as additional option, components that can also measure and Local Display 
of Anchor tightening tension.  

 

                                            10.6. System configuration 

                     
  The configuration below provides the hook load and fuel consumption registration 

and indication, in such a way that it answers all current monitoring requirements for the 
wells intervention and repair installation. 

 
             
 
  
               Components.  

     Cable tension transducer (hook load) 
 

Analogue load indicator  
 

Fuel flow-meter - tour 
 

Fuel flow-meter - return 
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The mounting bracket and central unit module, with the following structure: 
 Industrial computer 
 10,7” monitor 
 Data acquisition module (DAQ) 
 Protection module related to supplied equipment 
 Galvanic separation barrier and explosion intrinsic protection 
 Signal conversion module and opt-galvanic separation  
 Acoustic warning module 

 
The data processing, registration and storage programs (“WellAid DAQ”  
and “WellAid Analyzer” programs are offered with unlimited user license).  

  
 

  Connection, mounting and protection elements (the equipment is mounted 
into a metal case that can be closed and fixed rigidly in the rig cabs). 

  
                             
                               10.7 Instructions for use 
 

I. Installation and start up 
 

1.   Open the protection cover of the mounting bracket and swing in horizontal position; 
2.   Engage equipment’s general supply switch (on the right side) to Power position; 
3.   Monitor the existence of the supply voltage, the green optical indicator must be lit.  
4.   Wait for the operating system to load and then start up “WellAid Daq” software,  
5.   Watch the message for the number of crane wires and set the correct number, 
      if necessary, by pressing “Config”  
      button. In case it is not necessary to 
      change the number of wires, the  
      program starts up automatically  
      after 15 seconds. 
6. The equipment is operating now and 
for a correct display and registration it is 
only necessary to introduce certain data 
regarding the well and maximum warning 
limit, as described below. 

The central unit has a touch-screen display, so that all operations usually 
performed with the mouse, will be made by touching the screen with the finger 
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II. WELLAID DAQ software operating  
 

1. Touch the button “Settings”  on the display and a window opens, in which you should 
type the access password and then press OK. 

 
 
 
 
 
 
 
2. If you introduce the correct password, a new window  
    appears, in which you can register the followings; 
 

 
 
 
 
 
 
 
 Data regarding the beneficiary in the “Beneficiary” field. 

E.g.: Petrom 
 Data regarding the installation and the team performing the work in the “User” field. E.g.: 

Team x well xxxx 
 The number of crane wires is selected in “Drawworks Multiplier” field; this can be 2, 4, 6, 

8, 10 or 12. 
 Set the alarming value “Alarm Level” (when this level is reached, the equipment 

generates an acoustic signal that warns  about the danger of excessive traction); 
 You can set the access password for these modifications in this window as well, in 

Password field. 
 Press the buttons “Save” and then “OK”  

 
 BEWARE!  
If you set a value different than the actual number of crane wires, the hook load  
value indication will be wrong.  
 
 
If you work with a workover rig where the travelling block doesn’t change, the parameter  
showing the crane wires number shall not be changed. 
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The program starts displaying and recording the data measured at that moment.  
 
Displaying on the screen is made using a two needles indicator that shows the instantaneous 
 load value, the red needle, and the maximum value reached during operation, the white  
needle (the value is saved).   
 
The maximum value is also displayed with a digital indicator.  
 
On the right side of the screen are displayed the current date (DATE), the current time (TIME), 

the instantaneous hook load value (HOOK LOAD), the alarm threshold (ALARM LEVEL), the average 
diesel consumption (FUEL FLOW) and the geographical position (LOCATION, if a GPS-GPRS receiver 
is fitted). 
 
 
 

3.   If you want to display the load and consumption progress chart in time, switch the 
screen away from display by pressing the “Chart” button. 

 The same window allows viewing the load graphic progress in time, with blue 
colour, and the diesel consumption variation, with green colour.  The alarming level 
is also indicated on the same chart with red colour. 
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The scale for the hook load is on the left side and the scale for the fuel consumption is located to 

on the right.  
The chart initially indicates the progress over an 8 hours period, but this value can be changed 

with the two controls “▲ ▼” located on upper right side of the chart. 
The chart width can thus accommodate periods of time of 15 minutes, 30 minutes, 1 hour, 2 

hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours and 24 hours. This feature allows accurately 
watching the hook load and the fuel consumption variation in time. 

The chart provides a self-scaling over that period of time, so that you may have the measured 
values at that moment on the right side of the chart.  

In order to read the graphical indication, place the pointer on the desired spot of the chart and the 
time, hook load value, alarming level, fuel flow shall be displayed in the upper left side for that moment in 
time.  

 
4. Switch to the first screen at any time by pressing “Analogic” button. 
 
 
 
5. In order to watch the load indication in another format, you can switch to the third 

screen by pressing “Digital” button, which offers a larger format digital indication that can be 
visible from distance. A Bargraph type indicator is also present here, and it shows the 
classification of the load indication compared to the alarming threshold level. 

If the hook load value exceeds the alarming threshold, the bar-graph shall be red on that sector 
and the Alarm indicator shall be a flashing red light.  
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6 The program automatically creates databases for each working day of the equipment. 
The database is created at 00:00 hours and is automatically named with a string previously set 
 for each equipment, which may contain the type of installation, registration or inventory number 
 and the date. 
If the equipment is stopped at 00:00 hours, the database shall be automatically created when  
the equipment is started up. 
The databases contain all the data measured by the equipment and all the modifications made. 
Database files are created in a special format and they can only be viewed with  
“WellAid Analyser” software. 
 
 
7. To save the databases on a memory stick the equipment is 

provided with a “Save” button. 
 
When pressing this button, a small window “Data Copy” 
opens  
where you can set the followings: 

If you press the “Source Files” button, a window opens and you can 
select the file or files to be copied; then press “Open” button.  

Afterwards, press the “Destination Folder” button and in the 
opened window select the location where the databases are to be 
saved (generally the memory-stick that appears as the F disk) 
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    Press the button “Start Copy” after these    operations and thus the    copying 
is achieved. 

8. In order to view the 24 hours load/flow/time graph or the graph for the previous days, an 
“Analyser” button is provided; when pressed, this button opens another program that allows 
viewing the graph as if it was listed on a printer. 
 
While working with the “WellAid Analyser”, the program “WellAid Daq” continues the data acquisition 
and storage, so the operation is not disturbed. 

 
 
                            
               III.SOFTWARE OPERATION FOR WELLAID ANALISER 

 
1.When the program “WellTracer Analyser” will be opened this starts automatically loading  
 data base from the current working day. 
   
 
 
This is visible by displaying the current date above the chart and this doesn’t contain  
the identification data set in the respective fields. 
2.Due to this reason on display may followed up the evolution during the day for  
   measured parameters starting with 0 hour (if the unit already worked) up to the moment  
 when the program “WellAid Analyser” will be opened (at the lower side of the diagram  
 a message will appear STOP hh:mm:ss wich will be located on the time axle).  
3.The program allows loading for viewing any database (for every day in which EMIX 100  
   equipment worked). 
 
 

 
 

 
 
The program opens only the files with extension *.wah of the program WellAID DAQ. 
 
In order to open another database it is necessary to press Open icon, select the day you want 
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from the window and then press Open button; the database will be automatically loaded and displayed 
on the screen. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chart has two parts. 
The upper part shows the fuel consumption graph in litters/hour depending on time, drawn with 

green and in the part above the explicit value of the fuel consumption volume in litters shall be placed at 
different moments in time.  

BEWARE! 
 Displayed value is the measured value over the Emix 100 equipment operation during that day. 

The hook load measuring value graph (in blue) and the value of the maximum alarming limit (drawn with 
red) in tons are shown in the lower part. 

On the right side above the graph are mentioned: the total fuel consumption USED FUEL for that 
day (for the period of time when the equipment functioned), the average consumption “AVERAGE 
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FLOW”, and the time during which the motor of the installation worked “WORK TIME”. 
 The hook load progress graph in time and additionally, the value of the acoustic warning limit 

(with red) are shown in the lower part. 
On the upper right side of the chart the crane working time is displayed (“Crane Work Time”). 
The display scales of the two parameters “Fuel Flow” and “Hook Load & Alarm Level” can be 

displayed in two ways. In the default mode “Scale Mode: Auto” or in case, from different reasons, very 
high values occur, exceeding the domain of acquisition set in the “Predefined” Mode.  

In automatic mode the graphs are displayed so that the scaling is achieved automatically and the 
graph shall occupy the entire diagram, no matter if the values are very small or very high (at small values 
the scale shall be reduced and at higher values, the scale shall be automatically increased). This auto-
scaling mode is very visible when the graph is divided into more pages and where you can have another 
scale on every page, depending on the graph values. 

In the “predefined” mode, the displaying scales shall be the ones set within the WellAid DAQ 
program and shall be fix no matter the measured parameters. 

In order to open another database it is necessary to press Open icon, select the day you want 
from the window and then press Open button; the database will be automatically loaded and displayed 
on the screen. 

The databases can be opened on any storage space HD, CD-DVD or USB Stick.  
 

 
When a database is opened, the entire base is displayed on the screen, and thus the entire 

period of work during that day (if the equipment worked from 7:00, then the data between that time and 
the turning off of the equipment shall be displayed). 

The program starts with the field “Time-base” on <Auto>. 
If it is necessary to view a certain, more limited period of time on one page, that interval can be 

selected for periods of 15 minutes, 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 
hours. 

In order to change the period displayed on a page, press the Time-base field; you can see here 
the previously indicated period list from which you can select the period you want. Once you have 
changed the period of time, the screen shows the selected period. 
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 When a certain time period is selected, the screen automatically displays the corresponding 
period starting with 00:00h, and the graph is automatically divided in a number of pages corresponding to 
the period displayed on the page and the graph length. The Next Page icon is used to go to the next 
displayed page.  

 
By pressing this icon you go forward to a new page, which is equal to the selected period of time. 

If you want to go back to the previous page, press Previous Page icon. 
The number of the displayed page is indicated in the Page field: 

 
 
 
 In order to interpret the graphic values on the screen 

for all the parameters at a certain moment in time, “WellAid 
Analyser” program is provided with the electronic reading 
feature. If you press any point on a graph, the program displays 
in the upper left side the explicit name, value and unit of 
measure for each parameter, at a certain moment in time. 

Moving the pointer left – right on the diagram results in 
permanently displaying the parameters value for that moment. 
You can thus read the exact value of any parameter for the 
entire period when EMIX system worked. 

This feature of the “WellAid Analyzer” program 
eliminates difficult and subjective reading of the diagrams, 
starting from measure and time scales. 

 
 
In the lower part of the chart messages with equipment 

start and stop times are displayed. If the equipment has worked 
for 24 hours, they are not displayed. If more registration stops 
and starts occur during one day, the messages “start hh:mm:ss” and “stop hh:mm:ss” will appear on the 
chart for each interruption. 

 
It is possible to insert comments within the chart, in order to explain 
various periods on the chart. As a rule, such comments are made at the 
well (on the computer that acquires the data), but they can also be made 

on the computers at the working places where the charts are analysed. These comments shall include 
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explanations regarding the well and the operations performed on certain time levels, and they can be 
accurately positioned on a time level. 

It is simple to insert a comment: double-press on the screen in the area where you want to insert 
it, and then write the text in the opened window.  

If you press somewhere else on the screen, the comment closes and it can be opened 
as specified above. 

The program WellAid Analyser has a special algorithm that doesn't allow comments 
overlapping, so they reposition automatically (keeping, though, the point of origin) when it is 
possible to overlap. 

To save the comments created in the database, press Save icon. 
 

 
To edit the text of an existing comment, press twice on its contents an 

then make the changes you want. 
Attention! If the comments are made at the well and an access password 

is set in WellAid DAQ program, the comments can only be edited after entering 
the correct password. 
 

 
Six icons are located in the upper part of the chart to help you working 

with comments.  
If the comments impede proper graph viewing, they can be removed by 

pressing the icon “Annotations Disable”. 
To return to the display with comments, press the icon “Annotations Enable”. 
The comments on the installation equipment shall be 

secured with access password from equipment settings. For 
certain clarifications upon the working periods with the installation, 
other comments can be introduced within the chart by any person 
who has Wellaid Analyser program installed on the computer and, 
of course, has the database in question. 

 All comments can be edited, deleted, repositioned etc. by 
activating the menu and double-clicking the comment selected for 
modification. 

In order to edit the comments secured by password, of 
course, the password must be first entered in the window that 
appears when this is required. 

 
The comments can be repositioned on the graph by 

selecting, maintaining the left click pressed and moving the comment where necessary.  
In order to save the graphs in electronic format (image type) *.png, the program is provided with 

an icon with the symbol of a camera and named Snap Shot. 
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If you press that icon, the program opens a window in which you can select the place where to 

save file and under what name (by default, the file has the same name as the database). Once you have 
done this, press Save button and the graph on the screen shall be saved. 

 
BEWARE! 
 If you want to save periods less than 24 hours, the program shall attempt to save using  
 the same name for each period of a day, so it is necessary to rename them. 
 

 

 
IV. DISMUONTLING AND SHUT OFF 
 
1.Close the program and the computer by pressing the red button located on the monitor in right-down 
side.   
 
 
 
 
 
 
2.Wait until on the screen will appear the message announcing safety stop for the computer (Windows). 
 
3. Cut off the voltage switching the breaker in position OFF. 
 
4.Close the protective cover of the mounting bracket. 
 
5.Plug off the power and signal supply connector from the load transducer. 
 
6.Dismount the load transducer (if necessary) and put it into dedicated box. 
 
7.Power cable will be coiled on a wheel! 
 
NOTE! 
Operations from items 5,6 and 7 will be done if will be necessary! 
 
8.Close the protective cover from the analogue weight indicator. 
 
 
BEWARE! 
Signal and power supply cable will be connected with the load transducer when the equipment is not under  
the voltage (switch-breaker in position OFF, and control lamp lighting off!) 
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     11. CONTROL AND DISPLAY PANELS FOR ENGINE’S PARAMETERS  

               AND AUTOMATIC HYDRO-MACANICAL TRANSMISSION 
 
 
  
A. General 
 
The panels are used for the control and display of the parameters in the operating area 
of the AM12/40 unit; they are connected on the same CAN network with the indicators 
and the key-shifter located in the chassis cabin. 
 
The equipment ensures the safe operation according to the Ex zone (zone 1). 
 

                         11.1. DESCRIPTION AND COMPONENTS OF THE SYSTEM 
 
The equipment includes the following elements: 
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   - Master stop control panel + junction box 
   - Engine read-out panel  
   - Speed shift selector 
   - Interconnecting electrical cables  
   - Coupling joining to the electronic equipment of the engine and gearbox 
 
The communication with the computer of the engine and gearbox is of a CAN - J1939 
type. 
The CAN signal transmission conductors (differential signal) are shielded and distorted. 
A block diagram of the operation panel is presented in Fig. 1. 
The block diagram also indicates the equipment the operation panel interconnects with. 

 
 
 
 
 
 
 
 

 
                                                                                  Fig.1 
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               The layout of the system’s elements for each unit is shown in Fig. 2. 
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                          11.1.1. Master stop control panel + junction box 
 
 The PSG -01 control panel consists mainly of the following parts: 
 
  - type "d" (flameproof) explosion proof housing 
  - button for the "Emergency Stop" control 
  - relay for the multiplication of the "Emergency Stop" control 
  - control timing relay for the "Air shutoff" valve’s gearing solenoid   
binding clips (CL-1, CL-2, CL-3) used for the connection with the car computer (ECM) 
and with other panels. 
 
The housing is composed of the body, cover and cable connections. All the housing 
elements meet the frame-proof protection requirements. 
 
The control panel is also used as a junction box with the other elements of the system. 
The wiring diagram of the control panel is shown in Fig. 3. 
 
The connections to the CAN network are executed using some Y’s to get the network 
nodes, the latter being connected with a 120 ohms terminal resistance. 
 
         The d1 relay has four ND contacts with the following use: 

11-14 activation of the timing relay for the "Air shutoff valve" control by closing the 
15 – 18 contact. 

       21 - 24 activation of the brake solenoid valve 
       31-34 activation of the Digilog horn and control of the lock solenoid valve of the calf 
wheel.. 
       41-44 activation of the remote shutdown engine  
The 21 terminal of the Roman coupling and the 21-CL1 terminal of the control panel will 

be connected by the wire marked with number 7 of the PAAR-CY-OZ cable, code: 
17036. 
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     Fig.3 
            

 
 

The connection between the master stop control panel and the Roman coupling is 
executed by two cables, one of them being shielded and twisted and is used for the CAN 
network. 
The signification of pins connected to Roman connector is presented below: 
            1- POTENTIOMETER  
            2- POTENTIOMETER  
            3-  +24Vcc – IGNITION( KEYSWITCH) 
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            5- POTENTIOMETER 
            6-  CAN- Shield 
            7 – CAN- Low 
            8 – CAN- High 
            9- POWERTRAIN WARNING (+24V from battery) 
           10- POWERTRAIN WARNING (command from ECU) 
           11 -  (-) 24Vcc (ground) 
           12 - (+) 24Vcc ( battery) 
           13 - (-) 24Vcc (ground) 
           14 – REMOTE  SHUT DOWN ( pin 44 - 70 pins connector-ECU ) 
           15,16-COMMAND FOR BLOCKING VALVE OF MANEVER DRUM  
                     (Is a parallel command with overload and is used by Digilog equipment) 
           19,20-VALVE COMMAND FOR ACTIVATING A BRAKE(The command is  
                     active at pressing EMERGENCY STOP button 
                     
            21 –AIR SHUTOFF coil command(Is a time controlled command for activating  
                       coil for AIR SHUTOFF  necessary for stop engine in critical situations). 
            22 – Signalling lamp for minimal transmission oil pressure. 
         
  
 
An overview of the safety stop control panel is shown in Fig. 4. 
 
 

 
 

 
 Fig.4 
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The signification for connectors CL1, CL2, CL3 is presented below:      
    
                        CL1 
            1- Free 
            2- Free 
            3-  +24Vcc –IGNITION( KEYSWITCH) 
            4-  Free 
            5-  Free 
            6-  CAN- Shield 
            7 – CAN- Low 
            8 – CAN- High 
            9- POWERTRAIN WARNING (+24V from battery) 
           10- POWERTRAIN WARNING (command from ECU) 
           11 -  (-) 24Vcc (ground) 
           12 - (+) 24Vcc ( battery) 
           13 - (-) 24Vcc (ground) 
           14 – REMOTE  SHUT DOWN ( pin 44 - connector 70 pins-ECU ) 
           15,16-COMMAND FOR BLOCKING VALVE OF MANEVER DRUM  
                     (Is a parallel command with overload and is used by Digilog equipment) 
           19,20-VALVE COMMAND FOR ACTIVATING A BRAKE(The command is  
                      active at pressing EMERGENCY STOP button 
            21 –AIR SHUTOFF coil command (Is a time controlled command for  
                 activating solenoid for AIR SHUTOFF  necessary for stop engine  
                 in emergency situations). 
            22 – Signalling lamp for minimal transmission oil pressure. 
 
          CL2                                                CL3 
 
  1 – CAN- High                                     1 – CAN- High 
  2 - CAN- Low                                       2 - CAN- Low                                                                              
  3 - CAN- Shield                                    3 - CAN- Shield 
  4-  Free                                               4 -  POWER TRAIN WARNING (+24V from battery) 
  5 - (+) 24Vcc ( battery)                            5 – POWER TRAIN WARNING (command from ECU)          
  6 - (-) 24Vcc (ground)                           6 - (-) 24Vcc (ground) 
  7 - +24Vcc  KEY-SWITCH                      7 - +24Vcc  KEYSWITCH                                                       
  8 – Free                                               8 – Signalling minimal transmission oil pressure   
  9 – Free                                               9 – Free                                                                                      
10 – Free                                              10 – Free 
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                                    11.1.2. PIPM-01 engine parameters read-out panel 
 
The read-out panel displays the following parameters: 
    
 - Engine’s number of rotations 
  - Temperature of the gear oil 
  - Engine’s oil pressure 
  - Temperature of the coolant 
  - Alarm LED of the „POWERTRAIN” 
  - Lamp indicating the minimum pressure of the oil in the gearbox 
The read-out panel also includes the adaptive interface of the analog indicators to the 
CAN network, two terminating resistances (120 ohms) and the binding clips of the panel 
to the junction box  
(by means of CL-3). 
 
 
The wiring diagram of the engine read-out panel is shown in Fig. 5. 
 
 

 
Fig.5 
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Signification for pins of display panel module is presented below:  
                                                 1 – CAN- High 
                                                 2 - CAN- Low                                                                                           
                                                 3 - CAN- Display                                           
                                                 4 - POWER TRAIN WARNING (+24V from battery) 
                                                 5 – POWER TRAIN WARNING (command from ECU)  
                                                 6 - (-) 24Vcc (ground) 
                                                 7 - +24Vcc- KEYSWITCH                                                                        
                                                 8 - Signalling minimal transmission oil pressure   
                                                 9 – Free 
                                               10 – Free  
    
         An overview of the engine read-out panel is shown in Fig. 6. 
 

  
                                               Fig. 6  
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                                               11.1.3. STV-01 speed selector  
  
Speed shift selector includes the second "Key pad shifter" for the control of the speed 
shifts in the operating area of the AM12/40 unit. It is configured as a "Secondary" key-
shifter by connecting the terminal 8 to the ground. 
 
It is connected to the car computer by means of the junction box (by CL-2). 
 
The STV-01 type speed shift selector consists mainly of the following parts: 
 
- "d" type (flameproof) explosion proof housing  
- push buttons 
- electronic speed selector 
- series of clips 
 
The housing is composed of the body, cover and cable connections. 
 
The housing cover (over the buttons) has an observation hole that shows a two digit 
display: the first one displays the control activated by pushing the button and the second 
one – the execution of the control. 
 
The push buttons are marked with letters and arrows having the following meanings: 
                                                                                                                                     
- R: Back 
- N: Neutral 
- D: Next 
- M Mode (unused) 
- ↑: Go to higher gear 
- ↓: Go to lower gear 
                                                                                                                                           
 
The speed shift selector is connected to the car computer via CAN network by means of 
two twisted and shielded wire cable. 
 
 
 
Signification for pins of  keypad shifter module is presented below:  
 
                    
                    1 – CAN- High                                                
                    2 - CAN- Low                                                                                                                        
                    3 - CAN- Shield                                             
                    4- Free                                                 
                    5 - (+) 24Vcc (battery)                                   
                    6 - (-) 24Vcc (ground)                                     
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                    7 - +24Vcc- KEY-SWITCH                                                                                                    
                    8 – Free                                               
                    9 – Free                                                                                                                  
                  10 – Free      
 
 
The wiring diagram of the speed selector is shown in Fig. 7. 
 
 
 

 
 

Fig.7 
 
 
 
Keypad shifter is coupled to equipment through 12 pins connector with  
following signification (Fig.8): 
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                                                          Fig.8 
 
 
 
Keypad shifter can be assigned as primary or secondary function of its destination.  
In our application it was assigned as secondary.  
Allocation table is presented in Fig.9 
 
 
 

                               
 
                                                                            Fig.9 
 
 
                           An overview of the speed selector is shown in Fig. 10. 
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Fig.10 
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11.2  CERTIFICATIONS, TEST REPORTS AND DECLARATION OF CONFORMITY 
 
 

S.C. AMPLO S.A.                                                                         [logo of Amplo] 
10 Petrolului blv.                                                            Tel.: 0244 573 641 
PLOIESTI, zip code 100521                                           Fax: 0244 571 506 
Registered in Trade Registry under J29/13/1991           e-mail: marketing@amplo.ro       Certified 
V.A.T. code: RO1359038                                               www.amplo.ro                       ISO 9001 : 2008 
Registered capital: 6 657 272 lei  
 
 
 

DECLARATION of CONFORMITY 
 

NO. 328/ 16.11.2010 
 

FOR PARTS USED IN POTENTIALLY EXPLOSIVE ENVIRONMENT 
 

          We, S.C. AMPLO S.A. with the head office in PLOIESTI, 10 Petrolului blv., assure, 
guarantee and declare on our own risk that the product:   
 
GEAR SELECTOR MODULE 
 
Series: 048/2010; 
Type: STV-01; 
Technical features: 
- Normal degree of protection: IP65; 
- Explosion-proof type: II2G ExdIIBT6; 
- Supply voltage: 24 Vcc, +10%, -15%; 
- Operating temperature: - 29�C … +40�C; 
- Gauge dimensions: 430x200x200 mm; 
- Weight: 10 kg; 
complies by design and manufacturing with the requirements of the following directives and 
standards: 
- Directive for the explosion-proof equipment and systems operated in potentially explosive 
environment, 94/9/EC-HG 752/2004; 
- Directive for electromagnetic compatibility, 89/336/CEE-HG982/2007; 
- SR EN 60079-0:2007 - Electrical devices for explosive gas atmospheres. Part 0: General 
rules; 
- SR EN 60079-1:2008 - Explosive atmospheres. Part 1: Electrical equipment protected by 'd' 
explosion-proof housing; 
- SR EN 60529:1995 - Degrees of protection provided by housings (IP code); 
- SR EN 60068-1:2007 - Environmental testing. Part 2-1: Tests – A Test: Cold; 
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- SR EN 60068-2-78:2004 - Environmental testing. Part 2-78: Tests – Cab Test: moist, continue 
heat; 
provided that the product is installed, maintained and used in accordance with the application for 
which it was designed, in accordance with the regulations, the norms in force, supplier’s 
instructions and with the professional practices. 
 
Ploiesti, 16.11.2010 
General Manager, 
Petre Marica (engineer) 
 
[illegible signature and company’s round stamp]         
Traducere din limba romana/ Translation from Romanian 
 

S.C. AMPLO S.A.                                                                         [logo of Amplo] 
10 Petrolului blv.                                                            Tel.: 0244 573 641 
PLOIESTI, zip code 100521                                           Fax: 0244 571 506 
Registered in Trade Registry under J29/13/1991           e-mail: marketing@amplo.ro       Certified 
V.A.T. code: RO1359038                                               www.amplo.ro                       ISO 9001 : 2008 
Registered capital: 6 657 272 lei  
 

INSPECTION NOTE 
NO. 352/ 06.12.2010 

 
1. Inspected equipment: ENGINE READ-OUT PANEL    
 
Technical features: 
- Type: PIPM-01; 
- Series: 016/2010; 
- Normal degree of protection: IP66;                                                                                                        
- Explosion-proof type: II2G ExdIICT5; 
- Supply voltage: 24 Vcc, +10%, -15%; 
- Operating temperature: - 20�C � +55�C; 
- Gauge dimensions: 276x276x200 mm;                                                                                             
- Weight: 15 kg; 
 
2. Equipment used: standard thermometer kit - standard thermometer series 5391 / 0� � 51 
�C from the kit series 40699/E.C. - no. PH-632-127T/2010.                                                       
 
3. Inspection result: Checking the maximum temperature on the surface. 
The inspection was performed while supplying the panel with a voltage of 24 Vc.c.; after 2 hours 
of use, the temperature was measured in the hottest point. 
Measured value: 32 �C. 
Imposed value: max. 100 �C                                                                                  
Ambient temperature: 20 �C 
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COMPLIES 
 
AMPLO 
PH - 111N/2010 
 
4. Declaration of supplier:                                                                        
- The tests were not performed under pressure of any kind. 
- The note may not be copied without the approval of the issuing laboratory. 
- The note will be included in the documentation for the Ex certification of the device. 
 
NAME AND SURNAME                                        POSITION                 SIGNATURE 
DRAWN BY STENTA GHEORGHE (engineer) Metrology laboratory coordinator   [illegible signature] 
CHECKED BY TUDOR STOICA (engineer)       Quality Department Head               [illegible signature] 
 
Traducere din limba romana/ Translation from Romanian 
 

S.C. AMPLO S.A.                                                                         [logo of Amplo] 
10 Petrolului blv.                                                            Tel.: 0244 573 641 
PLOIESTI, zip code 100521                                           Fax: 0244 571 506 
Registered in Trade Registry under J29/13/1991           e-mail: marketing@amplo.ro    [Certification logos] 
V.A.T. code: RO1359038                                               www.amplo.ro                        
Registered capital: 6 657 272 lei  
 

CONFORMITY DECLARATION 
NO. 351/06.12.2010 

FOR PARTS USED IN POTENTIALLY EXPLOSIVE ENVIRONMENT 
                                                                        

            We, S.C. AMPLO S.A. with the head office in PLOIESTI, 10 Petrolului blv., assure, 
guarantee and declare on our own risk that the product:   
 
ENGINE READ-OUT PANEL    
 
Series: 016/2010;                                                                                
Type: PIPM-01; 
Technical features: 
- Normal degree of protection: IP66; 
- Explosion-proof type: II2G ExdIICT5; 
- Supply voltage: 24 Vc.c., +10%, -15%; 
- Operating temperature: - 20�C � +55�C;                                                                                             
- Gauge dimensions: 276x276x200 mm; 
- Weight: 15 kg; 
complies by design and manufacturing with the requirements of the following directives and 
standards:                                                                                              
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- Directive for the explosion-proof equipment and systems in potentially explosive environment, 
94/9/EC-HG 752/2004; 
- Directive for electromagnetic compatibility, 89/336/CEE-HG982/2007; 
- SR EN 60079-0:2007 - Electrical devices for explosive gas atmospheres. Part 0: General 
rules; 
- SR EN 60079-1:2008 - Explosive atmospheres. Part 1: Electrical equipment protected by 'd' 
explosion-proof housing;                                                                                                     
- SR EN 60529:1995 - Degrees of protection provided by housings (IP code); 
- SR EN 60068-1:2007 - Environmental testing. Part 2-1: Tests – A Test: Cold; 
- SR EN 60068-2-78:2004 - Environmental testing. Part 2-78: Tests – Cab Test: moist, continue 
heat; 
provided that the product is installed, maintained and used in accordance with the application for 
which it was designed, in accordance with the regulations, the norms in force, supplier’s 
instructions and with the professional practices.                                                                                      
 
Ploiesti, 06.12.2010 
 
 
General Manager, 
Petre Marica (engineer)                                                                                                         
 
[illegible signature and company’s round stamp]                                                                        
Traducere din limba romana/ Translation from Romanian 
 

S.C. AMPLO S.A.                                                                         [logo of Amplo] 
10 Petrolului blv.                                                            Tel.: 0244 573 641 
PLOIESTI, zip code 100521                                           Fax: 0244 571 506 
Registered in Trade Registry under J29/13/1991           e-mail: marketing@amplo.ro       Certified 
V.A.T. code: RO1359038                                               www.amplo.ro                       ISO 9001 : 2008 
Registered capital: 6 657 272 lei  
 

INSPECTION NOTE                                                         
NO. 327/ 15.11.2010                                                         

 
1. Inspected equipment: GEAR SELECTOR MODULE                                                                   
 
- Series: 048/2010;                                                                                                       
- Type: STV-01; 
 
Technical features: 
- Normal degree of protection: IP65; 
- Explosion-proof type: II2G ExdIIBT6; 
- Supply voltage: 24 Vcc, +10%, -15%; 
- Operating temperature: - 29�C … +40�C;                                                      
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- Gauge dimensions: 430x200x200 mm; 
- Weight: 10 kg; 
 
2. Equipment used: pressure gauge with elastic element 0 � 16 bar, series 8520, E.C. – 
136/01.07.2010. 
 
3. Inspection result: Checking the maximum temperature on the surface. 
The inspection was performed under static overpressure of the pressure-proof encapsulation at 
a pressure of 15 bar during one minute. 
 
COMPLIES                                                                    
 
AMPLO                                                                                       
PH - 111N/2010 
 
4. Declaration of supplier:                                                                   
 
- The tests were not performed under pressure of any kind. 
- The note may not be copied without the approval of the issuing laboratory. 
- The note will be included in the documentation for the Ex certification of the device. 
 
NAME AND SURNAME                                        POSITION                 SIGNATURE 
DRAWN BY STENTA GHEORGHE (engineer) Metrology laboratory coordinator   [illegible signature] 
CHECKED BY TUDOR STOICA (engineer)       Quality Department Head               [illegible signature] 
 
                        
 
 
Traducere din limba romana/ Translation from Romanian 
 
[TIAB logo]                                                                          [SR AC ISO 9001 logo] 

 

SUPPLIER: S.C. TIAB S.A. Bucharest 
SC TIAB S.A. 

MAINTENANCE Agency 

CERTIFICATE No. 

5959/2010 

INSPECTION NOTE no. 1670 / 

06.12.2010 

TESTING THE ELECTRICAL 

EQUIPMENT 

BENEFICIARY: S.C. AMPLO 

S.A. Ploiesti 

NAME OF OBJECT: 
ENGINE READ-OUT 
PANEL, type PIMP-1 

 

Page 

EQUIPMENT USED: 

Megohmmeter, type Metriso 5000AK; 1000/2500V- sr.1127; 

Digital multimeter, type Hioki 3801 - sr. 030900445; 

Electronic timer type TS - sr. 740324; 
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Test unit with voltage increased by ca., sr.: 899377 

INSPECTION RESULT: 

 

Inspected equipment: - ENGINE READ-OUT PANEL, type PIPM-01  

 

Technical features: type: PIPM-01, Sn: 016/2010, Un: 24 V DC,  

                               Ta: -20 +55 °C; 

- Insulation resistance between the short-circuited supply terminals compared to the weight:  

R is. = 2200 M�                                                                                                       

- Increased voltage test: U t = 1000V ca; 50Hz; for 1 min.                                                                  

 

During the increased voltage test there were not break overs or breakdowns of the dielectric insulation of the 

above-mentioned device.                                                                 

Declaration of supplier: 

- The tests were not performed under pressure of any kind. 
- The note may not be copied without the approval of the issuing laboratory. 
- The note may be used for the application of voltage to the above-mentioned device and will be 
included in the documentation for the homologation of the device. 
Notes and conclusions:                                                  

- The results obtained further to the inspection comply with the standard PE116/94. 

 
 
NAME AND SURNAME                                        POSITION                 SIGNATURE 
DRAWN BY ACSINTE ADRIAN (engineer)                  Test Laboratory Operator     [illegible signature] 
CHECKED BY BURLAN CRISTIAN (engineer)            Test Laboratory Head           [illegible signature and square 
stamp] 
 
 
 
Traducere din limba romana/ Translation from Romanian 
 
[TIAB logo]                                                                          [SR AC ISO 9001 logo] 

 

SUPPLIER: S.C. TIAB S.A. Bucharest 
SC TIAB S.A. 

MAINTENANCE Agency 

CERTIFICATE No. 

5959/2010 

INSPECTION NOTE no. 1668 / 

19.11.2010 

TESTING THE ELECTRICAL 

EQUIPMENT 

BENEFICIARY: S.C. AMPLO 

S.A. Ploiesti 

NAME OF OBJECT: GEAR 
SELECTOR MODULE, type 

STV-01 
 

Page 
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EQUIPMENT USED: 

Megohmmeter, type Metriso 5000AK; 1000/2500V- sr.1127; 

Digital multimeter, type Hioki 3801 - sr. 030900445; 

Electronic timer type TS - sr. 740324; 

Test unit with voltage increased by ca., sr.: 899377 

INSPECTION RESULT: 

 

Inspected equipment: - GEAR SELECTOR MODULE, type STV-01 

 

Technical features: type: STV-01, Sn: 048/2010, Un: 24 V DC,  

                               Ta: -29 +40 °C; fn: 50 Hz 

- Insulation resistance between the short-circuited supply terminals compared to the weight:  

R is. = 2200 M� 

- Increased voltage test: U t = 1000V ca; 50 Hz; for 1 min. 

During the increased voltage test there were not discovered breakovers or breakdowns of the dielectric insulation of 

the above-mentioned device. 

Declaration of supplier: 

- The tests were not performed under pressure of any kind. 
- The note may not be copied without the approval of the issuing laboratory. 
- The note may be used for the application of voltage to the above-mentioned device and will be 
included in the documentation for the homologation of the device. 
Notes and conclusions:  

- The results obtained further to the inspection comply with the standard PE116/94. 

 
 
NAME AND SURNAME                                        POSITION                 SIGNATURE 
DRAWN BY ACSINTE ADRIAN (engineer)                  Test Laboratory Operator     [illegible signature] 
CHECKED BY BURLAN CRISTIAN (engineer)            Test Laboratory Head           [illegible signature and square 
stamp] 
 
 
 
 
Traducere din limba romana/ Translation from Romanian 
 
 
[company’s logo]                      [logo of ALL CERT]  [logo of ALL CERT] [logo of ALL CERT] 
S.C. ENERGO-METR S.R.L.      ISO 9001:2008        ISO 14001:2004    OHSAS 18001:2007 
535600 Odorheiu Secuiesc        Tel.: 40-(266)-218200, fax: 40-(266)-212130 
51 Beclean street                        e-mail: office@energo-metr.ro 
Harghita county, Romania            www.energo-metr.ro 
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Entry stamp: [S.C. AMPLO S.A. PLOIESTI, entry no. 4377 dated 05.11.2010] 
 
 
[hand-written illegible text] 
 
 

CERTIFICATE OF QUALITY 
 

       In compliance with the provisions of law on the liability for the quality of the products 

delivered by S.C. AMPLO PLOIEŞTI S.A. - Ploiesti with the invoice no. 073477/21.09.2010, it is 

hereby certified that the products ‘eye-glass with size 65x65x8 mm’ were heat treated and are 

resistant to mechanical shock. 

 
Kovacs Andras, 
 
Technical Manager 
 
 
 
[illegible signature and company’s round stamp]         
 
 
 
 

J19/1559/1994, Fiscal code: RO7029764  
Bank: BCR Odorheiu Secuiesc, IBAN code: RO51 RNCB 0156 0163 2602 0001 

 Raiffeisen Bank Odorheiu Secuiesc, IBAN code: RO44 RZBR 0000 0600 1216 8445 
 
 
 
 
 
 
 
 
 
 
 

Traducere din limba romana/ Translation from Romanian 
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Research and Design Institute for Electrical Engmeering 

 
TESTING DEPARTMENT FOR ELECTRICAL PRODUCTS CERTIFICATION 

 

TEST REPORT 
 
 

Entry stamp: [S.C. AMPLO S.A. PLOIESTI, entry no. 2301 dated 25.08.2003] 
 
No. 476/19.06.2003 
Page 1/4 

 
Test required Tests conducted in compliance with SF 152 – 2002 

Partial tests 

 
Equipment GEAR MANUAL SELECTOR MODULE 

 
Manufacturer S.C. AMPLO S.A. – Ploiesti

 
Client (name, address) S.C. AMPLO S.A. – Ploiesti

10 Petrolului blv., Ploiesti 
Order no. 1446/28.05.2003 
 

Chief of laboratory Alexandru Bobelniceanu (engineer) 
Chief of department 

 
Maria Marinescu (engineer) 

Quality manager Paul Pencioiu (PhD, engineer) 
 
 
THE TEST RESULTS REFER ONLY TO THE UNITS SUBMTTTED FOR TEST. 

THIS DOCUMENT MAY BE REPRODUCED ONLY IN ITS ENTIRETY. 

 
 

SPLAIUL UNIRH No.313, SECTOR 3, BUCUREŞTI, 74204, ROMÂNIA 
TEL / FAX : 346.72.20, TEL : 346.72.04 /1365, FAX : 346.72.68 

Form code F-MC1-22/1B 

 
 
 

Traducere din limba romana/ Translation from Romanian 
 
 

TESTING DEPARTMENT FOR ELECTRICAL PRODUCTS CERTIFICATION 
Report no. 476/2003 
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Page 2/4 
 
 

TECHNICAL DATA OF THE PRODUCT: 
 
- Supply voltage: 24 Vc.c. 
- Power consumption: max. 50 VA 
- Protection degree: IP 65 
 
Type of product: series zero 
Receipt date of product: 10.06.2003  
Test period: 11.06 ... 18.06.2003 
Sampling mode: Unknown. The product was submitted to tests by the applicant.  
 
No. of tested products: 1 
 
Responsible for testing:        Viorel Ciobanu (engineer)                 [illegible signature]         
Checked:                                  Cornelia Hahui (engineer)                     [illegible signature]         
 
CONCLUSIONS AND OBSERVATIONS: 
 
The product has been tested according to SF 152-2002 and the results are specified in the 
following pages. 
The product corresponded to the tests performed.  
 
NOTES: 
1) Company standard SF 152-2002 was drawn up by and belongs to S.C. AMPLO S.A. – 
Ploiesti. 
2) Tests to be performed were specified by the customer in the order. 
 
SECTION 1. INSPECTION OF THE BEHAVIOUR TO THE ACTION OF CLIMATIC FACTORS 
 
1.1 The product has been subjected to cold test according to SR EN 60068-2-1 + A1 + A2: 
1996, 
Ab method, with the following parameters: 
- Temperature: - 40 ° C 
- Duration: 4 h 
 
1.2 The product has been subjected to continuous moist heat, according to STAS 8393/4-81, 
Ca method, with the following parameters: 
- Relative humidity: 95% ± 3% 
- Temperature: 45 ° C 
- Time: 48 h 
Immediately after the end of the conditioning period, the following were tested: 
- wet insulation resistance (section 2 of R.I.) 
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- wet dielectric strength (section 3 of R.I.) 
 
COMPLIES 
 
SECTION 2. INSPECTION OF THE INSULATION RESISTANCE  
 
The insulation resistance was measured in cold, dry and wet condition between the current 
paths and the housing: 
- in cold and dry condition: > 400 M�, imposed: min. 10 M� 
- in wet condition: 30 M�, imposed: min 2 M� 
 
COMPLIES 
 
SECTION 3. INSPECTION OF THE DIELECTRIC RIGIDITY 
 
The dielectric rigidity was examined under the same conditions as above (section 2 of the R.I.). 
The loading voltage Utest= 1000 Vef, 50 Hz, was applied for 1 min.  
No breakovers or breakdowns occurred. 
 
COMPLIES 
 
SECTION 4. INSPECTION OF THE PROTECTION DEGREE  
 
The inspection was performed according to SR EN 60529:1995. 
The product ensures the IP 65 protection degree. 
 
COMPLIES 
 
SECTION 5. FUNCTION INSPECTION 
 
The continuity of the stub cable’s connections to the range of clamping jaws was checked.  
There was applied a supply voltage of 24 Vc.c. and there were performed several maneuvers to 
change the gear; consequently, the proper operation was ascertained. 
 
COMPLIES 
 
SECTION 6. INSPECTION OF THE MAXIMUM TEMPERATURE ON SURFACE 
 
The maximum surface temperature was checked while the product was running and it was 
mounted on the Tw 125 unit and supplied at nominal voltage 24 Vc.c. (the battery of the 
chassis) for 2 h. 
The maximum temperature measured on the outer surface of the selector module was 
25.6 °C, required: max. 85 °C. 
Ambient temperature was �a = 24 °C. 
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NOTE: The test has performed within S.C. UPET - S.A. – Targoviste. 
 

COMPLIES 
 

Traducere din limba romana/ Translation from Romanian 
 

[logo]                          TRADE COMPANY AXON- SRL             ISO 9001.2000   
                                   108 Lupeni Str., Ploieşti, Prahova county      20 100 B2002753 

R.C. J29/3182/94; C.F. RO 666 0260  
Tel/Fax: 0244 577430; Mobil: 0744 351 854 

E-mail: axon.ploiesti@gmail.com 
 
 

Test report no. 1220/19.11.2010 
 

RUBBER MIXTURE PN 9A (PN80 - SR7278) 
 

FEATURE IMPOSED 
VALUES  (SR 

7278) 

RESULTED 
VALUES 

a) Current samples (şarja 128): 

 Hardness, Shore A degree 80 ± 5  80 

 Tensile strength, kgf/cm2, min. 140 180 

 Breaking elongation, %, min. 125 320 

b) Periodic samples: 

 Remanent compressive deformation la 
compresiune, %, max. (24h x 100°C)

35 10 

 Resistance to accelerated aging 
 (70hx100°C) 

  

- Loss of tensile strength, %, max. 25 0 

- Loss of breaking elongation, %, max. 50 5 

- Hardness increase, Shore A degree, max. 15 2 
 

Drawn by,                                               Approved by, 
 

            Anton Viorica                                         Vita Sorin (engineer) 
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            12.    OPERATION MANUAL FOR 37.300 VFA CHASSIS 
 
 
This manual was elaborated to help you with the knowledge, operation and maintenance of 
the vehicle.  

We recommend keeping it at hand and following the indications regarding the operation and 
maintenance of your vehicle, thus ensuring a reliable operation, durable and economical.   
 
 

Recommendations 
 
Always use: 
 
   - Clean fuel and the prescribed quality; 
   - Oils, greases and special fluids corresponding with the manufacturer’s requirements;   

 
 Avoid making any changes to your vehicle by a technical staff, unauthorized by the 
manufacturing company, namely S.C. ROMAN S.A., otherwise the vehicle losses the right to 
warranty.  
 
Do not load the vehicle more than the maximum prescribed charge / load.  
 
For any defect or deficiency contact the service workshops authorized by S.C. ROMAN S.A. 
 
If the replacement of some damaged or worn parts is necessary, then use only original spare 
parts from the vehicle manufacturer, namely S.C. ROMAN S.A. 
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            12.1 ELECTRICAL WIRE LINE FOR THE CARRIER 
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                                               12.2. APPARATA INSIDE DRIVER CABIN 
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                                       12.3.CABIN TILTING SYSTEM 
WARNING ! 
Do not tilt the cabin when the wheels are 
deflect (turned).  
Before tilting the cabin put the gear selector 
in neutral position. 
During cabin tilting it’s forbidden to stand or 
work in front of the cabin.  
When descending the cabin it’s forbidden to 
stand or work under the cabin (on engine 
and gearbox). 
 
 
 
 
 
 
                           
 
 
WARNING ! 
During driving the vehicle the hydraulic cylinder valve (4) must be fully opened and 
the lever (3) must be in II position, to right (cabin lowering).  
 
Otherwise, the cabin suspension is cancelled.  
 
It is not admitted to settle the lever (3) in an intermediary position but only  
in II position or where appropriate in I position.   
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                                            Brake system diagram: 
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N
o 

Name Deliver 
code 

Code Manufact
urer 

Obs. No Name Deliv
er 
code 

Code Manufa
cturer 

Obs.

1 Air dryer   WABCO        
2  Pressure 

reducer 
  WABCO        

      27 One 
chamb
er 
cylinde
r 

  WABCO  

5  4 circuits 
valve 

  WABCO  28  Double 
cylinde
r 

  WABCO  

      29  One 
chamb
er 
cylinde
r  

  WABCO  

9  Service 
brake 
valve 

  WABCO        

10  Parking 
brake 
valve 

  WABCO        

      39 Air 
tank 

  ROMAN  
      40 Air 

tank 
  ROMAN  

      41 Air 
tank 

  ROMAN  
      42 Purge 

valve 
  WABCO  

20 Braking 
power 
regulator  

  WABCO  44  Coupli
ng 
control 
pn 

  WABCO  

    WABCO  45 Coupli
ng 
control 
pn 

  WABCO  

22 Relay   WABCO  46 ABS 
modula
tor 

  WABCO  

23 Relay    WABCO  48 Closin
g valve 

  WABCO  
24  Fast drain 

valve 
  WABCO  49 2 way 

valve  
  WABCO  
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BEWARE! 
 
 Do not weld on the vehicle with the ABS electronic unit connected! To protect it, disengage 

the general contact and remove the plugs from the electronic unit (ECU).  
 Do not weld on the vehicle before disengaging the engine EDC electronic unit plug and the 

electronic relays of the vehicle electric plant.   
 ABS components get out of warranty in case of wrong execution of works on the vehicle – 

that might affect their operation – or in case of a faulty mass cable usage (imperfect);   
 ABS pressure modulators (ABS solenoid valves) cannot be repaired because they are high-

precision devices and highly sensitive; 
 It is forbidden to disengage and engage the electronic unit plugs without disconnecting the 

general contact; 
 The localization and remedy of a system failure enters only in the competence of an 

authorized service unit;  
 Connecting a wiring to more ABS pressure modulators determines the lighting of ABS 

warning light. In the same time, any wiring with fewer ABS pressure modulators than the 
number set for the system determines the lighting of ABS warning light because the lack of 
these components is seen as a failure.   

 Failures that can lead to the supply of ABS pressure modulator spools (transistor failure, 
external battery short-circuits) are identified within 10 milliseconds and the corresponding 
diagonal is switched off. Open circuit or short-circuit conditions without any active ABS 
controls are identified within 10 seconds determining the selective decoupling of wheels.    
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Translator’s note  
Treapta maxima selectata = maximum gear 
selected 
Selectare mers inapoi = reverse running / 
back running 
Selectare pozitie neutral = neutral position 
Selectare mers inainte = ahead running  

Treapta curenta = current gear 
Display = display 
Display ce afiseaza modul de lucru selectat 
= display illustrating chosen working 
manner  
Led ce indica actionarea butonului = Light 
indicating button actuation  
Buton pentru accesarea diferitelor moduri 
de lucru pt. schimbarea automata a 
treptelor (modul de lucru specific deplasarii 
pe sosea, modul de lucru specific lucrului la 
sonda, etc.) = button to acces different 
types of working manners for automatic 
gearshift (road traveling working manner, 
specific probe working manner etc.)  
Cresterea treptei de viteza (la o apasare se 
creste cu o treapta) = Increasing speed (at 
one push it increases with a gear)  
Reducerea treptei de viteza (la o apasare 
se scade cu o treapta) = decreasing of 
speed (at one push it decreases with a 
gear) 

 
 
The driver has the possibility to decrease the current active gear, while driving, (engine brake) 
by pressing down arrow (at one push it descends with a gear) until the desired gear. Automatic 
gear will make the decrease of gears until the desired one is reached.   
 

 

BEWARE!  

If you leave the vehicle parked with the engine running, it can move and can injure you or 
other persons.  

If you must leave the engine running, don’t get out of the vehicle before performing the 
following:  
- Engage the transmission in “N” position (neutral); 
- Engage the parking brake (safety) and check its effectiveness;  
- Lock the wheels to prevent the movement of the vehicle.  
 
 
 
  
 


