2012 North Central Regional Mine Rescue Contest

Technician Team Examination
Dräger BG-4
Name:____________________________________
   Company:_________________________________

Team Name:___________________________________________
    

1.  Circle the letter corresponding to the correct answer.  

2.  Circle only one letter per question. 

3.  If no letter is circled for a given question, or more than one letter is circled, that question will be considered to
     have been answered incorrectly.  

4.  A total of 60 minutes will be allowed for completing all examinations.  

1) Hydrogen:

a) can be an asphyxiant
b) is heavier than oxygen.

c) is lighter than air.

d) both a and c

MSHA 3027  p. 2-6, 2-18

2)   When testing the Dräger detector tube bellows pump for leaks, which of the following best describes the proper procedure?

a) Squeeze bellows completely closed with an open gas tube inserted and time 30 seconds for the bellows to return to their complete relaxed state.

b) Visually inspect the bellows for cuts tears and holes, then collapse them several times to flush out any contaminated air that may be stored. Visually inspect the unit again, reset the sample counter and fully collapse the bellows to ensure the internal scissors spring is evenly pushing the bellows back into their original position.

c) Insert an unopened tube and see if the bellows remain in the collapsed position for 30 seconds. Attach to a polymeter to test for proper intake flow.

d) Insert an unopened Dräger-Tube and squeeze the pump completely.  After releasing, the position of the pump body should not change within one minute.  Squeeze the pump completely.  After releasing, the pump must open instantly.

         Dräger Tubes and CMS Handbook, 15th edition, p. 29
3)  The specific gravity of oxygen is 1.000.

a) True

b) False        MSHA 3027, p. 2-47
4) If a 36,000 cfm airflow passes through a duct with a cross-sectional area of 3 square feet, the air velocity through the duct could be accurately measured using a:

a. smoke tube.

b. medium-velocity vane type anemometer.

c. high-velocity vane type anemometer with multiplier gauge.

d. pitot tube

velocity = 36,000/3 = 12,000 fpm   MSHA 3027 p. 3-16

e. both c and d
5) A medium-velocity vane type anemometer measures:

a. air speed

b. air velocity

c. linear feet of travel   
MSHA 3027 p. 3-16

d. airflow

6) Are there any conditions under which sulfur dioxide (SO2) can be made to explode?

a. yes

b. no     MSHA 3027 p. 2-21

7) The heavy hydrocarbons are ethane, propane, and butane.  Of the three, butane has the largest explosive range in normal air:

a. True

b. False

MSHA 3027 p. 2-23

8)  The five “Damps” are whitedamp, stinkdamp, blackdamp, _________ and _________.

a.  rockdamp and powderdamp

b.  firedamp and coaldamp

c.  afterdamp and firedamp  

MSHA 3027 p. 2-26 & 2-27

d.  flamedamp and waterdamp

e.  none of the above

9)  These explosive gases are all lighter than air:

a.  methane, ethane, propane, acetylene

b.  methane, ethane, carbon monoxide, butane

c.  methane, hydrogen sulfide, hydrogen, acetylene

d.  methane, hydrogen, acetylene, carbon monoxide     MSHA 3027 p. 2-47

e.  none of the above

10) These gases are all odorless:

a. oxygen, carbon monoxide, acetylene, ethane    MSHA 3027 p. 2-47

b. butane, oxygen, carbon dioxide, methane

c. nitrogen dioxide, carbon dioxide, oxygen, hydrogen

d. carbon monoxide, carbon dioxide, oxygen, nitrogen dioxide

e. none of the above

11)  Oxygen deficient atmospheres have no effect on the combustible gas (methane) readings of the gas detector.

       a. True

       b. False   
iTX page 3, 1st item of manual, rev 6 and MX6 page3, 6th item of manual, rev 3, Solaris manual rev 2, page 1-2, last bullet
12)  Silicone compound vapors may cause readings of nitrogen dioxide gas to be lower than gas concentrations.

a. True

b. False 
(answer on page 3 of manual, TMX (rev 10)-4th item; iTX (rev 6)-4th item; and MX6 (rev 3)-9th item) states "combustible gas" Solaris manual rev 2; page 1-2, 2nd bullet
13)  High Over-Range (+OR) combustible gas readings may indicate an explosive concentration of combustible gas. This condition locks the instrument.  When the instrument is removed from the Over-Range combustible gas condition, the alarm will cease operation.

a. True

b. False
After moving to safe, fresh-air environment, reset the alarm by turning OFF the instrument and turning it ON again. Solaris Manual (rev 2) pg.2-7, MX6iBrid Module 3, Slide 70, iTX Manual (rev 6) pg. 3

14)  Any rapid up-scale CH4 reading followed by a declining or erratic CH4 reading can be an indication that there is enough CH4 gas for an explosion.

a. True
Solaris manual rev 2; page 2-7, WARNING page 4 iTX rev 6 manual, last

CAUTION & MX6 rev 3 manual, 2nd CAUTION

b. False
15)  The maximum display range for the (catalytic) combustible\methane\LEL sensor is ______________ .

a.  5.0% Methane

b.  100% LEL

c.  50% LEL

d.  Both A and B

on page 27 TMX412 (rev 10); page 30 iTX (rev 6) and on slide 19 of on- l




line Features Training Video for the MX6 Solaris manual rev 2; page 6-2
e.  Both A and C

16)  What is the resolution for NO2?

        a. 0.01 ppm

        b.  0.1 ppm          Solaris manual rev 2; page 6-2; iTX rev 6; page 30; slide 19 on slide 19 of on-line Features Training Video for the MX6

        c.  1 ppm

        d.  2 ppm

        e.  5 ppm

17)  Which of the following may cause erroneous readings for the combustible/methane gas sensor?

        a. Silicone compound vapors

        b. Oxygen deficient atmospheres 

        c. Sudden changes in atmospheric pressure

        d. all of the above

        e. only A and B 


Solaris manual rev 2, page 1-2, 2nd bullet answer on page 3 of manual, 

iTX (rev 6); and MX6 (rev 3)

18)  Which of the following substance(s) may cause readings of the combustible gas sensor to be lower than actual gas concentrations?

  a. Hydrogen 

  b. Benzene

  c. Silicone
(answer on page 3 of manual, TMX412 (rev 10)-4th item;  iTX (rev 6)-4th item and MX6 (rev 3)-9th item) Solaris manual rev 2, page 1-2, 2nd bullet

  d. All of the Above

  e. None of the Above

19)  With the confidence beep/operating beep on, the gas instrument will emit a beep approximately every __________.

       a. 1 minute

       b. 45 seconds

       c. 30 seconds     iTX manual rev 6, page 18 & slide 92 of Configuration Training Video Tutorial video; 
            MX6 slide 31 of Configuration Training Video Tutorial Solaris manual; page 2-11
       d. 15 seconds
20)  What is the recommended flow rate during calibration of the gas instrument?

       a. 1.5 liter per minute (LPM)
       b. 1.25 liter per minute (LPM)

       c. 3.0 liter per minute (LPM)

       d. 2.5 liter per minute (LPM)

       e. none of the above  

answer in manuals on page 13 TMX412 (rev10), first NOTE states  “Calibration gas flow rate should be between 0.5 and 1.0 liters per minute), on page 24 iTX (rev 6), 2nd paragraph states "0.5 LPM and on page 19 of the MX6 iBrid (rev 3) manual Solaris manual rev. 2 page 2-6, 0.25 LPM  

21)  According to the Maintenance Intervals listed on page 60 of the Dräger PSS BG 4 AP/CP Instructions for Use, how often should a BG 4 be cleaned and disinfected?
a.  before use, after use, and monthly
b.  before use, after use, and quarterly
c.  before use, after use, and semi-annually (every 6 months)
d.  before use, after use, and annually        




e.  none of the above

Drager manual p. 60
22)  The nominal pressure of a fully charged Dräger BG 4 steel oxygen cylinder is ____________ and the nominal pressure of a fully charged Dräger BG 4 carbon fiber oxygen cylinder is __________.
a.    2000 psi 
2250 psi
b.    3000 psi
3135 psi
c.    3135 psi
3000 psi  
Drager manual p. 61
d.   3135 psi
3225 psi
23)  Under normal usage conditions, the Dräger BG 4 apparatus provides a constant metering of oxygen at a flow rate of ________ into the breathing loop.
a.  1.2 to 1.5 liters per minute

b.  1.5 to 1.9  liters per minute
Drager manual p. 61
c.  1.6 to 1.8 liters per minute

d.  1.0 to 2.0 liters per minute       

e.  none of the above

24)  When checking the response threshold of the low pressure warning on the Dräger BG 4, the technician first screws the test adapter into the connector of the test unit, then removes the sealing cap and plugs the coupling into the test adapter and sets "positive pressure pumping."   While pumping slowly and watching the pressure gauge, the low pressure warning should be activated when the pressure is lower than __________.
a.  1.4 mbar    Drager manual p. 49
b.  0.8 mbar
c.  1.8 mbar

d.  1.0 mbar

e.  none of the above
25)  When conducting a high pressure leak test on a Dräger BG 4, what is the minimum acceptable cylinder pressure?
a.  2500 psi
b.  2600 psi

Drager manual p. 53
c.  2800 psi

d.  2900 psi
26)  Dow Corning Molykote 109 is the only lubricant Dräger recommends for use on BG 4 breathing apparatus O-rings.
a.  True


b.  False

Drager manual p. 45 (and a few other places)
27)  The Dräger BG 4 provides the user with two separate residual pressure warnings; one at __________ psi corresponding to _________ percent of oxygen consumed, and the other at __________ psi corresponding to _________ percent of oxygen consumed. 
a.    500 psi
80 percent
125 psi

95 percent
b.    600 psi
70 percent
165 psi

90 percent
c.    700 psi
75 percent
145 psi

95 percent
Drager manual p. 31
d.    800 psi
75 percent
100 psi

95 percent
e.    none of the above
28)  Can a Dräger BG 4 breathing apparatus be used at an ambient temperature of 25(F (-4(C)?
a.  Yes         Drager manual p. 7
b.  No

29)  A mine rescue team member wears a Dräger BG 4 under moderate service conditions for underground fire fighting operations at an ambient temperature of 100(F for 3-1/2 hours.  Has this person exceeded Dräger’s recommendtions for period of use under these conditions?

a.  Yes
b.  No


Drager manual p. 61
c.  Cannot be determined 


30) When cleaning Dräger BG 4 breathing apparatus parts that have been in contact with exhaled air, alcohol-based cleaning pads are recommended to protect team members from infectious diseases.
a. True

b. False    

Drager manual p. 40
NOTE:  Where MSHA 3027 is referenced, it is referring to the 2008 edition

NOTE:  Unless indicated otherwise, the reference for the answers to the Dräger BG 4 questions is Dräger PSS BG 4 AP/CP Closed Circuit Breathing Apparatus Instructions for Use (Publication 90 21 584 – GA 1114.114 enUS, 2nd edition, July 2004)

